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OF POLYPHENYLENE ETHER FIELD OF THE | NVENTI ON The pr#w&mﬂﬂflmm Imon
relates to a production process of a pol yphenyl ene et

specifically, the invention pertains to a production proc¢ssisyxof a
pol yphenyl ene ether, wherein water used in the

pol yneri zati on-sol vent-recovery step is recycled to

anount of water. BACKGROUND OF THE | NVENTI ON %HP henyl ene ether is
SeAE

avai |l abl e by ponn@PPPPﬁaIQN 6&9@%S%x9ﬁxﬁ9ﬂ¥?

m xture of an aromatic solvent and a nonsolvent in the presence of

by using an oxidative coupling polynerization

reduce the di scharged

tHERsol vent or a

oxygen

cat al yst contai ni ng copper,

manganese or cobalt. After term nation of the polynerization reaction and

r enoval

is charged in a poor solvent for a pol yphenyl ene

of the catalyst, thelbbPypheRiFeAlVENAEPNsol ution thus obtai ned
ether and solidified. The

pol yphenyl ene &iterrndaent siotvelifien rslabésetosel pdolduqtiidrsepar ati on, fed
to a drying step, whereby pol yphenyl ene ether powders are prepared.
filtrate gradesaniod wr epafypieny pohgnetcheat i oMosel veric idndgidor, soleent
after solid-

invention pertains to a production process of a
polyphenylene ether, wherein water used in the
polymerization-solvent-recovery step is recycled to

reduce the discharged amount of water.

BACKGROUND OF THE INVENTION

A polyphenylene ether is évailable by polymerizing 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 polymerizat%on
catalyst containing copper, manganese or cobalt. EAfter
termination of the polymerization reaction and reﬁoval of
the catalyst, the polyphenylene ether solution thus
obtained is charged in a poor solvent for a polyphenylene
ether and solidified. The polyphenylene ether thus
solidified is, after solid-liquid separation, fed to a
drying step, whereby polthenylene ether powders are
prepared. The filtrate of the mixture of the
polymerization solvent and poor solvent after solid-

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

The
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liquid separation is, on the other hand, fed to the *G0002* recovery step.
When conponents cannot be separated easily by distillation owng to
azeotropy of the poor solvent with the polynerization solvent, and at the
sanme tine the polynerization solvent is non-water-soluble but the poor
solvent is water-soluble, the filtrate is brought into contact with water
to extract the poor solvent in the water phase, thus separating it from
the polynerization catalyst and then, the water phase is separated into

t he poor &EIGPEMRE Yarit St erWign ﬁ?@??P?éFPoﬁ?nﬂﬁFegetﬁ@§@§ﬂ§ ted however
still contains a |arge anmount of high-boiling point organic substances,
particuIaﬁ@ﬁkﬁﬁﬂﬂﬁu&%ﬁﬁkﬁﬂﬁﬁ@m@ ovidophenadarhopeysof ttha&t Aaorannot be
recycled freely because there is a danger of it causing problens such as
cl oggi ng sPltieat piigdr tAre prebegnerikatisont helekote ehd edmidre mawtice to
drain such water after treated with active sludge or incineration.

| nci ner at itomeoft heatgerl Thoawevart Tegus o €8enh ienopneus temersgy ubidtd |witt r eat nent
with active sludge needs cunbersone sludge nmanagenent. Thus, a technique
for inpravniengpddre sdlwent iecovesy-sbepbby, ushegfwaterntkas s not been found
yet .

brought into contact with water to extract the poor
solvent in the water phase, thus separating it from the
polymerization catalyst and then, the water phase is
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 diphenogquinone 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. Incineration 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 been found yet.



2 SUMVARY OF THE | NVENTI ON The present invention was nmade to sol ve the
above- descri bed problens. Accordingly, an object of the present invention
is to provide a production process of a pol yphenylene ether giving a
reduced anount of water to be discharged. O her objects and effects of the
present invention wll become apparent fromthe foll ow ng description.
The present inventors carried out an extensive investigation. As a result,

they found a nethod permttj - b ringi ] xture, which has been
left after the recovery ofEQggéﬁFd¥??é%ﬁ%&3§Bﬂ%ﬁ§ﬁ%ne ether and contains
a non-mater-soh@%%e o%gnerization solvent and a water-sol ubl e poor

a%e

solvent, into c Fh WRYBREL8Rt MASt MGt e it lefe SotemeBeor sol vent
in the water phase, and distilling the water phase to separate and renove
the poor sHventPedrREYRI8BSuse of a whole or part of the water phase thus
obtai ned. The present invention is based on this finding. In the invention,
there is thus proveEetnalypraduePiBAtpPécéds Frep vl yipheaRyt &9l &% her
wherein water wused in the polynerization-solvent-recovery step is

recycl ed tte reeicede he difsdharged amogstssofofwat erolyieenylene ether

giving a reduced amount of water to be discharged.

Other objects and effects of the present invention
will become apparent from the following description.

The present inventors carried out an extensive
investigation. As a result, they 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 is based on this finding.

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

far prevented the recycled use of water is solved by



probl em of clogging of a pipe or the like which has so far prevented the
recycl ed use of water is solved by 3 bringing the pol yphenyl ene et her
solution into contact wth an aqueous solution of a chelating agent while
mai ntai ning the tenperature at 50 to 120C for 10 to 180 mnutes. That is,

t he above-descri bed objects of the present invention have been achieved by
providing the follow ng production processes. 1) A process for producing a

pol yphenyl ene et her which _co i ses.  contacting, W.th an aqueous sol ution
of a chel ati TP Agehps %Og@ﬂ?éﬁﬁgE?Pgnstg‘teﬁersoéélltuﬂnoﬁrb &t Hed by
polynmerization in a non-mateﬁ-solubl pol%ngrization solvent for a

pol ypheny!'Ere? ¥ he? ARACtReSBrBEEAReO5f 2a SNEALANG: 295 e Hat e t he

pol ynmeri zati on and deactivating the catalyst; and .,addi ng a water-soluble
poor sol véttinedinhed pBFypRERGFRRBTIEL Rér 5?60 tor dci%it é%’fgt% Hol ¥phenyl ene

ether; and recovering the thus precipitated pol yphenyl ene ether, wherein
(a) the comiEtesi th the chel ati ng agent

That is, the above-described objects of the present
invention have been achieved by providing the following
production processes.

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 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
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,



aqueous solution is carried out by holding the polyphenylene ether
solution and the chel ating agent aqueous solution at a tenperature of from
50 to 120C for 10 to 180 minutes, 4 wherein (b) a mxture renaining after
the recovery of the pol yphenyl ene ether, which contains the non-water-

sol ubl e pol ynerization sol vent and water-sol ubl e poor solvent, is brought
into contact with water to extract the water-soluble poor solvent, and a

t h : | Qi he _t t . wat er - sol ubl I t
ecovered by soRacariin bing erEty R iSO s OBERT ek vent 1<

separated apd_yrenoved from.the er phase by distillation, and the whole
or a part of PRe PSE&P&FH@AG\W&%& dsd 1 e%%ti%Hl%s%t% N{¥abBLBr ought
into contaci mlth t&e m xture, the _remainin materﬁghase havi ng a cont ent
of a hi gh-Pot 1P hG- BOL KPCEFGARION SPHStHc e B W E 05 Jt UP k& SPO2T  The
producti on grocess of a pol yphenyl ene ether according to item 1) above,
wherein th¥ %%f%?stFuBF@ug%GOFqéﬂ\RﬂﬁtqQﬁrﬁ9§ﬂ|%&%%%r%%i%xﬁ¥%? re not
with water but with the non-water-sol uble polynerization solvent and has
a lower botP¢ ngepeFnEoLHRASt RRC oSSt and 'a water phase

containing the thus extracted water-soluble poor solvent
is recovered by separation, and

wherein (c) the water-soluble poor solvent is
separated and removed from the 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 mixture, the remaining water phase
having a content of a high-boiling-point organic
substance of 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-soluble polymerization solvent and
has a lower boiling point than that of water.

3) The production process of a polyphenylene ether
according to items 1) or 2) above, wherein the water-
soluble poor solvent is methanol.

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

non-water-soluble polymerization solvent is toluene.



3) The production process of a polyphenylene ether according to itens 1)
or 2) above, wherein the water- sol uble poor solvent is nethanol. 4) The
production process of a pol yphenyl ene ether according to any one of itens
1) to 3) above, wherein the non-water-soluble polynerization solvent is
toluene. 5 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- pQi.nt_ organi ¢ substance in th remai njn ter phase to be
feoycl ed i 520 e S TR) HHEHF 5ot P oROpYBRELY LT ca SBiFphenyl ane
ether according to any one of i%ens 1) 50 5) above, wherein the total
amount of atcﬁé’rﬁg-lpgﬂrérrci 2RY diPs P veht®BRdL t hECpdor 2P8¥ry e eCSAt It sd in the
remai ni ng water phase to be recycled is 0.1 w.%or |ess. DETAILED
DESCRI PTI GRIGENTHR | MVENTI TN 0 bl ypreAy N EneréBRér: STRE tAAISEpAEn¢he et her
for use in the invention is a honopol yner, random copol ynmer or bl ock
copol yner Heading NG wak@r remseante pepresgraied by Ohé #6l-IFowirng efssr-mul a (1)
R R *rn OR4

6) The production process of a polyphenylene ether

according to any one of items 1) to 5) above, wherein the
total amount of the polymerization solvent and the poor
solvent contained in the remaining 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
a2 homopolymer, random copolymer or block copolymer having

a recurring unit represented by the following formula

(1):
7/ N
R? R’
] C)-—— (1)
R¥ R’

wherein R', R?, R® and R! each independently represents
hydrogen, an alkyl group, a substituted alkyl group, a
halogen atom, a phenyl group or a substituted phenyl

group.



wherein Rl, R2, R3 and R4 each independently represents hydrogen, an al kyl
group, a substituted al kyl group, a halogen atom a phenyl group or a
substituted phenyl group. 6 Typical exanples of the pol yphenyl ene et her
i ncl ude honopol yners of pol y(2, 6-di nethyl -1, 4-phenyl ene) et her,
pol y(2- met hyl - 6-et hyl -1, 4- phenyl ene) et her, poly(2, 6-
di et hyl -1, 4- phenyl ene) et her, poly(2-ethyl-6-n-propyl-I,4- phenyl ene)ether,
pol y(2, 6-di-n-propyl-1,4- phenyl ene)ether, poly(2-nethyl-6-n-butyl-1,4-
phenyl ene) et herLYRIGI3H R4 e5-¢5ophopyPlyPAenhenyl erdpat Harclude
pol y(2- met hyl - 6-chl oroet hyl -1, 4- phenyl ene) et her or
pol y( 2- metiopam e ox yet hyoly (4-opAengtbiéyét Hepheayd ealss @ yphenyl ene
et her copol yners wusing, in conbination therewith, 2,6-dinmethylphenol and
ei t her oneodry Botitetofy 25 @, &yl nkt hybpherdknandtbear,esally (@5 @ copol yner
conponent. Oxidative polynerization: As described, for exanple, in
JP- B- 42- 3t3% thfhe- 1 et+phedft Bie usele her poh yrii@ars hgni —texaip negdy 1Japanese
patent publication"), JP-A-64-33131 (The term"JP-A" used herein neans an
"unexam netepuhldrsdiett Rkapaneskey paf enti-appkbegili-on)- or JP-B-61-8092, the
pol yphenyl ene et her of

phenylene)ether, poly(2-methyl-6-n-butyl-1,4-

phenylene)ether, poly(2-ethyl-6-isopropyl-1,4-
phenylene)ether, poly(2-methyl-6-chloroethyl-1,4-
phenylene)ether or poly(2-methyl-6-hydroxyethyl-1, 4-
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 oxidative coupling
polymerization of a phenol compound in a uniform 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-



the invention is produced by oxidative coupling polynerization of a phenol
conpound in a uniformsystem in the presence of a conplex catal yst which
is a conbination of a salt of a metal selected froma group consisting of
copper, manganese and cobalt and an amine and is soluble in a
pol yneri zation solvent. Specific 7 exanples of the netal salt include
cuprous chloride, cupric chloride, cuprous brom de, cupric brom de,
cuprous sulfate, cuprijc suI%a e, pr.ou cetate, cupric acetate, cuprous
FourE Mo tabr 5L tparhi

pr opi onat €X AU ehe paPfitti&fe CHRF O U o Kvzoat e;  and
simlar manganese salts and cobalt salts. Instead of direct addition of
t he above-C'BXerpl Fi1E ARt aFUBEPES PEORI dgl s&UPFdS RXEMIFadE WP et al or a
metal oxi de and an inorganic_acid, organic acid or an aqueous solution of
such an adwl & f FwR¥he SebfRrESpoREPAGUFeRAICtSASy GG A%e@tehe site
as a conponent to be conbined. Specific exanples of the prinary,
secondary P irkrgp aeiakei nebpdécmyagraged CcipmetUsy Ingntimic a tonord and
di et hyl am ne, nono- and di propyl am ne, nono- and di butyl am ne, nono- and
di benzyl amurs;oumnosnapdt ei cyutohaxylam mengames<e ard t disetchandgbaht ne,
met hyl et hyl am ne, nethyl propyl am ne, nethyl cycl ohexyl am ne,
et hyl i soprsiysam nepstead of direct addition of the above-
exemplified metal salt, it is also possible to add a
metal or a metal oxide and an inorganic acid, organic
acid or an aqueous solution 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, octylchlorobenzylamine,
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.



benzyl nmet hyl am ne, . . octyl chl orobenzyl am ne, nethyl phenet hyl am ne,
benzyl et hyl am ne and di nethyl butylam ne. In addition, included are N, N -

di al kyl et hyl enedi am nes such as N, N -di-ter- butyl et hyl enedi am ne,

N, N -di -ter-anyl et hyl enedi am ne and N, N -di-isopropyl et hyl enedi am ne,
N, N, N - trial kyl et hyl enedi am nes, N, N -di al kyl propyl enedi am nes and

N, N, N -trial kyl propyl enedi am nes. - 8 The non-water-sol uble pol ynerization

sol vent nust be_ a good sol vent _f a _pol yphenyl ene et her. Exanpl es
Cher eof i nl udel'3F of@tT 3 Ryl 584F BoRs PEGETeAs Hinine o {91 udhe: arid® xyl ene,
hal ogenat ed hydrocarbons such as _di chl oronet hane, chl orof orm and
di chl or obehz#?Rd BRUVERFt £ cBnPOLHBS SRS SHiNGTobeZEH®P 19 so usabl e is
a polymerization solvent obtained by mxing such a good solvent with a
poor sol verite¥epfaipelygReAyPBAs 16t R¥LrodegPamdamidl ah REeshot such as
met hanol or ethanol and/or aliphatic hydrocarbon such as hexane or heptane
at any rdt9bugie handanyeégnent hadesempaied My dneea PoingrefiZatddn reacti on
of the polyphenylene ether. In the invention, the polynerization solvent
must be naohiclhvedeemsbhabke ichleoonsicder amicod igh tdrsaprarahi 1ang from an
aqueous solution of a chelating agent which will be

nitro compounds such as nitrobenzene. Also usable is a

polymerization solvent obtained by mixing such a good

solvent with a poor solvent for a polyphenylene ether,

for example, an alcohol such as methanol or ethanol

and/or aliphatic hydrocarbon such as hexane or heptane at

any ratio within an extent not impairing the

polymerization reaction of the polyphenylene ether. 1In

the invention, the polymerization solvent must be non-

water-soluble in consideration of the separability from

an aqueous solution of a chelating agent which will be

described later. Of the above-exemplified polymerization

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
aqueous solution of a chelating agent to convert the

metal catalyst into the corresponding chelating compound,



descri bed
whi ch has

| ess probl ens for

| ater. O the above-exenplified polynerization solvents,

t ol uene

low toxicity and a relatively low boiling point is preferred for

envi ronment and ease in the drying step. Contact with an

aqueous solution of a chelating agent: |In the invention, a pol yphenyl ene

et her sol ution

obt ai ned by oxidative polynerization in a polynerization

solvent is, after reaction, brought into contact wwth an aqueous sol ution

of a chel

' t ot t.th tal catal yst into the c di
chetat i ng Compsana e ¢ EhEFen® (Te=fhidrs8d Polesiirbaida st o

pol yneri z
to 120C f
m nut es.

%ti on ist er;ﬁnat ed.. Then
0

PTG g of We&h%ram%‘ﬂmp at Beifs2

he solution.is maj ntai ned from 50
M@é Forf B0 t3° 150

Al t this heatin reatment nmay be conducted w t hout,
separatinéotﬂg%gghégﬁ% E%I%@ig%é BtateRel REPAGTEGENt 2t 194 $Dridt®rGnl y

conducted in an inert gas atnosphere by Bur ing the oxygen remaining in

the gas ph&Le I t4° nit® Jyemites - i sRPAFBeug

i s conducted before the pol yphenyl ene

efBipelehdtnd ReRIATRERY eat nent
ether is not precipitated as a solid

after pof@rers fTBHICTRA sWsEeplhofeBAr§tHBRes Nt agoesius salot &t ecti vel y
extract the netal catal yst, which has been wused for polynerization,
wat er pha@é Butchdl I iz agent, it is preferably conducted in an

inert gas atmosphere by purging the oxygen remaining in
the gas phase with nitrogen. It is 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 diphenoquinone 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 is effective for such a
converting reaction of the by-produced quinone so that
use of the contact mixture after termination of the
polymerization as it is rather preferred.

No particular limitation is imposed on the chelating

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

- 10 -

in the



suppress the elution of a di phenoqui none byproduced upon polynerization to
the mninmum It is presuned that converting reaction to introduce al nost
all the amount of the byproduced di phenoqui none in the nmain chain of the
pol ymer occurs under the state not permitting extraction wth the

pol yneri zation sol vent. The existence of an am ne used for polynerization
is effective for such a converting reaction of the by-produced qui none so

that ~use of Ihencont act pLKLUCG, BILer Lenmnalign afe the o pol YTpLzati on

as it is rather preferre |cular i tation s npose

hel b d h f t ble 10
of Tor M o "“%&%ﬁ"%%ab?ércee ?@%@3&@ S AT L B LAl Yt used for

pol ymeri zatj on ncl ude nmetal salts of
ethylenedf%%ﬁ?&&é?? Le?? tich Sﬁg Wﬁﬂﬁamﬁ&%ﬂegﬁﬂﬁgf?ﬁcrﬁ?+?l%@?|acetlc
acid. The Lftln ageni e brou%_ into contact with the
polyphenyléb]ﬁéel b BE1bA PE BAGEd oA rAR SaToduntacidif f ihi®nt to trap the
whol e amobunt of the metal in the catalyst formed as a conpl ex. Wen the
anount |sQQ%%ﬁt%%%na%%%tcBﬁpP@be6P9§FlG@Qﬂnﬁﬂﬂtaqqmy%ﬁhr%ﬁﬁlon of the

catal yst netal fromthe polynerization reaction solution 1is insufficient,
causi ng aPd eyl eneecshen aglution is added in an amount

sufficient to trap the whole amount of the metal in the
catalyst formed as a complex. When the amount is less
than the complex formation amount, the extraction of the
catalyst metal from the polymerization reaction solution
is insufficient, causing an inconvenience such as
remaining of the catalyst metal in the product. Although
no particular limitation is imposed 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
diphenogquinone. 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; and similar thiosulfates.



remai ning of the catalyst nmetal in the product. Al though no particular
limtation is inposed 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 suppre55|ng the col oring of a polyner by a di phenoqui none.
Exanpl es dfokiLBRt 2 ' POE 1 heg i nclude dithionites of
ammoni um |ithium sodlun1(hydrosulf|te) pota55|un1 rubi di um cesium
beryl lium magnesfuar £aF®BiOAT Lsnr ot Pehysarizamion end drehthogi um  and
simlar thiosulfates. - 11 Collection of a polyphenylene ether: After
term nati ohreftpehynethzaspdntard bdat pylyvipreatynete d¢tteesolwmtaon of a
pol yphenyl ene ether in a polynerization solvent can easily be separated
only by abdbymagirationstandenbecaunseaisti liys eotsapaxettad tdnlpebyaqueous
solution of a chelating agent wherein the catal yst nmetal has been trapped.
The pol yphehydehneget beto sehuti, obeabtuer liitquisdrdtquiiksepal@iti ®Reby proper
means is brought into contact with a poor solvent to

aqueous solution of a chelating agent wherein the

catalyst metal has been trapped. The polyphenylene ether
solution after liquid-liquid separation by proper means
is brought into contact with a poor solvent to
precipitate the polyphenylene ether as a solid. Usable
as a water-soluble poor solvent 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 and gdod solubility in water. In some
cases, the above-described polymerization solvent of a
polyphenylene ether may exist in the 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



precipitate the pol yphenyl ene ether as a solid. Usable as a water-soluble
poor solvent to be used for the precipitation of a polyphenylene ether in
the invention is a solvent which forns an azeotropic m xture not with
wat er but with the non-water-soluble polynerization solvent and at the
same time has a |lower boiling point than water when used singly. Exanples
i ncl ude al cohols such as nethanol and aliphatic ketones such as acetone.
O these, methanol is nost preferred for its poorest solvent properties
and good SENUHITING iThewRerYM$hlZakkonca9eFenthangh e estidred by
pol ymeri zati on solvent of a polyphenylene ether may exist in the poor
sol vent wiadntinumiexaeahot-vhpai tragtnRetptocopiothatad arerdfrifegal
pol yphenyl ene ether. The pol yphenyl ene ether thus precipitated is
subj ect ed stepas@tiak laguiak sepaf at t vatipom aThexporlegphert ercordtdian ng t he
pol yneri zation sol vent and poor solvent by continuous or batch-w se
treat nent tthhrsougdtavecesd rid ugladén Separat er doy ivacusird,i [thmatign. The
pol yphenyl ene ether thus recovered is then fed to a drying step, through
which it iwhieht aitheis asotea pie@dlugs . a Exbeaetion of a poor solvent with
water: The m xture containing the polynerization sol vent

Extraction of a poor solvent with water:

The mixture containing the polymerization solvent
and poor solvent, which mixture has been separated as a
filtrate upon recovery of the precipitated polyphenylene
ether, is fed to the recovery step for recycling.

In the invention, when the non-water-soluble
polymerization solvent and water-soluble poor 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, thereby making it possible to
liquid-liquid-separation from the polymerization solvent.
Thus, distillation can be avoided. This extraction of
the water-soluble poor solvent with water is conducted by
using water in an amount of 0.5 to 2.0 times the weight
of the poor solvent and contacting and mixing them at a
temperature ranging from O to 100°C for 1 to 60 minutes.

If necessary, the polymerization solvent and/or poor



and poor solvent, which m xture has been separated as a filtrate upon
recovery of the precipitated pol yphenylene ether, is fed to the recovery
step for recycling. In the invention, when the non-water-soluble

pol yneri zati on sol vent and water-sol ubl e poor solvent forman azeotropic
m xture, they cannot be separated easily by distillation. Accordingly, a
m xture containing the polynerization solvent and poor solvent, which

wi Il otherwi se forman azeotropic mxture, is brought into contact with
water to ex@tueRtt hecpedrd Solovennotihmearhes edt arapHasanite@rebythaking it
possible to Iliquid-Iiquid-separation fromthe polynerization solvent.

Thus, distdboaerdascanbbd aveitdeed. cOhits iexinqadtiopafymehezaat en- sol ubl e
poor solvent with water is conducted by wusing water in an anount of 0.5 to
2.0 tinmes shkevert ghtd pbotrheopeentsol Tdwet warick rc quitaaod | dgn eanih hhei tiget hem at
a tenperature ranging fromO to 100C for 1 to 60 mnutes. |If necessary,

t he pol ynerhzatéonrsoteantaandi-eolpdde bdorsalolenint ecy céesh & &0 anet her
step nmay be mixed in the above-described m xture containing the

pol yneri zali@nidsoiyent aagapadnosolfeemt .t HENe cmatelt Phasel @ond ai ni ng the

t hus-extracted water-sol uble poor solvent is subjected to liquid-liquid
separatiorpdr@netheafoBnWabek =60l Ul @uitable means. The oil phase

containing the separated polymerization solvent is fed to
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 solvent 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 water phase containing a
small amount of high-boiling-point organic substances are
taken out 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-soluble poor solvent thus
recovered is fed to the precipitation step of a
polyphenylene ether for recycled use, while the whole or
part of the water phase thus recovered as a bottom

solution is recycled as water to be brought into contact



pol ynmeri zati on solvent by suitable nmeans. The oil phase containing the
separated pol yneri zation solvent is fed to the recovery step for
recycling. Separation of water phase by distillation: The
wat er - sol ubl e- poor - sol vent -cont ai ni ng water phase thus recovered by
separation is then separated into water and poor solvent by distillation.
In the invention, since the poor solvent has a | ower boiling point than
wat er, the poor solvent is taken out fromthe top of a colum, while water
and wat er “Oids e MR FE 1Y BCT $REFI MArbUAE SPGB 15HRy- poi nt or gani ¢
substances are taken out fromthe bottom of the colum. The am ne used as
a pol yner iPRAYRRT ez al 9t Spsvandi snfl pare Baliviegitan internedi ate boiling
point, it can be obtained as a side cut as needed. The water-sol ubl e poor
solvent thus rlBvowveweis $edthe hhehpbedilpingatiosm tstoeiyaofia
pol yphenyl ene ether for recycled use, while the whole or part of the water
phase thusutstovered as Bhdovedbar pbkeki ¢ be recyclled asistatler to be
brought into contact - 14 wth the above-described m xture containing the
pol yneri zatipgresd exénto ahdwpodr osolleent, . prle&ecamnilgnt0 .af Wthed or less
hi gh- boi | i ng- poi nt organic substances in the water phase to be recycled
must be per weight of water. Contents of the high-boiling-point

organic substances exceeding the upper limit cause

precipitation of the high-boiling-point organic

substances as a viscous liquid or solid upon distillation

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

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

organic substances.



suppressed to 1 wt.%or less, preferably 0.5 w.%or |ess per weight of
wat er. Contents of the high-boiling-point organic substances exceeding the
upper limt cause precipitation of the high-boiling-point organic
substances as a viscous liquid or solid upon distillation 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
organi ¢ substances in the water phase is determined in the follow ng
manner. Descri bed sperigiearey, t308dgust, Re thdt &L TPHESY i1l Yfhed
precisely as a sanple and evaporated to dryness by heating to 110C under
normal pragssure ¢h theipebgearacabiphesel vEndE $01d Pahussobtril ned is
added with 300 g of pure water, followed by through stirring at 70C. The
di ssol ved wormtaimed sinrenevedtby phbetseawihdgh Vit Ite tdwe premeidedgienlid is
dried for at least 8 hours by heating to 110C under normal pressure in a
ni trogen atamgsphet eusdhe Merai apagisakiad 1 ycorthentt dts Wweinghedt amdt a
percentage of it to the precise weight is calculated as the content of
hi gh- boi | igygzgpoe ntthat gani cwsubstandesirdkbl. | If Sitpreeferaded tloisad) ust, to
the mninum the total amount of the polynerization solvent and poor
sol vent upper limit, the water phase can be recycled without a

problem, but treatment of drainage with active sludge

requires excessively large equipment. Accordingly, when

the content of high-boiling-point organic substances in

the water phase to 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 1s 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 following Examples, but the
invention should not be construed as being limited

thereto.
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contained in the water phase which is to be provided for recycled use.
More specifically, the total anbunt not greater than 0.1 w.%is desired.
If it exceeds this wupper limt, the water phase can be recycled w thout a
probl em but treatnent of drainage with active sludge requires excessively
| arge equi pnent. Accordingly, when the content of high-boiling-point
organi ¢ substances in the water phase to be recycl ed exceeds the upper
limt, it is necessary to discharge a portion of the water phase to be
recycl ed and conpensate for it by th&A¥BRE &npunt of water. According to
the invention, the discharged anount of water can be reduced |argely
conpar ed WViehymeelizehsenwhere no recycling i s conducted so that the present
process is markedly effective fromthe viewpoints of environnental
protection and 2nezgylsavi agl UEXANPKWES pEe@opresdnt diseantviomwkl | be
illustrated in greater detail with reference to the foll ow ng Exanpl es,
but the imvesdi snlshbohdohoB.begcodstr 46d asyueziuyg dolmtechthereto. - 16
EXAMPLE 1 Pol ynerization: A catalyst solution was prepared by dissolving a
hydrobromic acid and 1.4 g of cuprous oxide in a solution

obtained by dissolving, 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,N-di-n-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



m xed solution of 8.5 g of a 47% aqueous sol ution of hydrobrom c acid and
1.4 g of cuprous oxide in a solution obtained by dissolving, in 2770 g of
toluene, 3.4 g of N, N -di-ter-butyl ethyl enediam ne, 41.9 g of

N, N-di met hyl - n-butylam ne, 16.5 g of N, N-di-n-butylamne and 1.0 g of
trioctyl methyl anmonium chloride. In a reactor containing this catalyst
solution, a solution obtained by dissolving 1100 g of 2, 6-di net hyl phenol
in 1057 g of toluene was charged at a fixed rate over 20 m nutes at 40C
while feedPAgnthePRrE&E @M Witch walght Hef byl waiisi ngf oredlaanoe,

pol ynmeri zation. Even after the charging of phenol is conpleted, reaction
was conti nuedreby BuPPRePhenydieng eheCotd el toninéd pps yaesluThe.react or
was then purged with nitrogen, followed by the addition of 500 g of an
agueous soTei oAshating sl2rgyy wefs tsthjssoidint @t syl edetlianidet et r aacet at e
di ssolved therein. Stirring was continued at 70C for 2 hours. After

conpl eti onseparheishi bri ngcuure figdlnaterdrzat ivacuw@wacti borat xbur eawas
separated fromthe aqueous solution of tetrasodi um

et hyl enedi anhnétetradcetake. wdider nettirarialg, irhechpodamer s@athonakeacti on
m xture was charged in twice the - 17 anount, based on the weight of

tol uene, ofhaepbapphenylene ether cake, was sprinkled over the

polyphenylene ether cake for rinsing and washing.

Recovery of solvent:

A mixture of the filtrate obtained by vacuum
filtratioﬁ of the slurry and the methanol used for
rinsing and washing was mixed well at 40°C with pure
water in the same amount as methanol in the mixture,
whereby methanol was extracted with water. The extract
was then separated into an oil phase and a water phase by
a centrifugal separafor. The water phase thus separated
was separated further into methanol and water under a
nitrogen atmosphere by a distilling apparatus equipped
with a reflux condenser.

Recycled use of water:

Similar procedures (polymerization, 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



wher eby a pol yphenyl ene ether was obtained as a slurry. The resulting
slurry was subjected to solid-liquid separation by vacuumfiltration.
Vacuum filtration was continued further while nethanol, in the sane anopunt
as the pol yphenyl ene ether cake, was sprinkled over the polyphenylene

et her cake for rinsing and washing. Recovery of solvent: A m xture of the
filtrate obtained by vacuum filtration of the slurry and the nethanol used
for rinsing and washing was m xed well at 40C with pure water in the sane
amount as | Hedfor 1 | gme ket ndkt aipéventiier gy userchamsl methanaklacteaicni t h
water. The extract was then separated into an oil phase and a water phase
by a centadrfiajaledeparthorvaTae naperapkaseyt ks tddiartated afvasr separ at ed
further into nethanol and water under a nitrogen atnosphere by a
distillingeappariaiqsO egimppedl timeh andefldux ieerderser mRenyod@damse of
water: Simlar procedures (polynerization, recovery of polyner, recovery
of sol ventess)i exaepd $Ortuseppécipetaabovwasdeseiiahad waisiraapar atiesl by
distillation instead of pure water used for extraction of nmethanol in the
above- desad ek Step wfa SOt ¥eOht I 868VBHY cWREER 1 baPQate b howkN e ranbatnt e Of

hi gh- boi | i ng- poi nt organi c substances and

1.
Table 1
Frequency of recycling 0 9 14
Contegt of hlgh—bOlllng:p01nt 0.05 0.49 0.72
organic substances, wt.$%
Total amount of solvents, wt.$ 0.07 0.06 0.08
Observed,

Precipitate None None but a

’ little

EXAMPLE 2

Procedures (polymerization, recovery of polymer,
recovery of solvents, recycled use of water) similar to
Example 1 except that 2.3 g of hydrosulfite was dissolved
in 500 g of an aqueous solution having 12.6 g of
tetrasodium ethylenediaminetetraacetate dissolved therein
were répeated. 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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- 18 the total amount of solvents (toluene and nethanol), each contained
in the water separated by distillation after recycling O tinme, 9 tinmes and
14 times were nmeasured and existence of the precipitate was visually
observed. The results of neasurenent and observation are shown in Table

1. Table 1 Frequency of recycling 0 9 14 Content of high-boiling-point
organi ¢ substances, w.o 0.05 0.49 0.72 Total anmount of solvents, w.%
0.07 0.06 0.08 Cbserved Preci pitate None None but a little EXAWMPLE 2

Pr ocedur es (pEP@%@rlzatlon recovery of polyner, recovery of solvents,
recycl ed (usecgfiemayevf senykdingo Exanple 1 @xcept that| 2.3 g of
hydrosulf|¢@nm@§tdbssahgadbohmlagapgugﬁ;a1 aqueous sol ufjon haV|ng 126 ¢
of tetrasodium et byhepsdiani ngketraacet afe Odi2dso| ved! # her ei n0 -

repeat ed. | e, AMDRBE O o1 O RLLLIUTRORM 6r gant £ g syipstance Egﬁ“""‘e

total angunt—of—the—sotvents—{totuéne fafpt—eagh |n t-he @¢br
separ at ed Opserved,
g?%cipltate None None but a
little

EXAMPLE 3

Procedures (polymerization, recovery of polymer,
recovery of solvents, recycled use of water) similar to
Example 1 except that a solution obtained by dissolving
10.3 g of cupric bromide and 187 g of N,N-di-n-butylamine
in 2770 g of toluene was used as a catalyst solution for
polymerization were repeated. The amount of high-
boiling-point organic substances and the total amount of
solvents (toluene and methanol), each in the water
separated by distillation after recycling 0 time, 9 times
and 14 times were measured and existence of the
precipitate was visually observed. The results of

measurement and observation are shown in Table 3.
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distillation after recycling O tinme, 2 tines and 4 tines were neasured and
exi stence of the precipitate was visually observed. The results of

measur enent and observation are shown in Table 2. 19 Table 2 Frequency of
recycling 0 2 4 Content of high-boiling-point 0.21 0.43 0.79 organic
substances, w.o Total anmount of solvents, w.%0.02 0.04 0.06 Observed,
Preci pitate None None but a little EXAMPLE 3 Procedures (polynerization,
recovery of polynmer, recovery of solvents, recycled use of water) simlar
to Exanple 1TeéRé&pt that a sol ution obtained by dissolving 10.3 g of
cupric briAteeuamdy 187 geofcNihNgdi - n-butylamme | n 2770] g of tol uene |was
used as g caiwdystoSO0hUEhOPol 0 ngPbyRRIT Zation were repeated. The angunt
of hi gh- |hoiddNgs POiBE« 95988i C,,8URSt ances| afid Y%he| tbtal amoun?- 6P sollvents

(Lol uene [amgt TETIRIRLY o FaEl LHLLUT VR GT | Separ o egf oy Hrstrplighrom after
recycl I Ng—o—ti e, 9t esS—ant 4t esS—were freasptreta—an —Sten ofi the
3 Observed,
Precipitate None None but a

little

COMPARATIVE EXAMPLE 1

In a similar manner to Example 1 except that upon
recovery of the polymer, stirring was conducted at 40°C
for 2 hours instead of stirring at 70°C for 2 hours,
water was separated by distillation. The amount of high-
boiling-point organic substances and the total amount of
solvents (toluene and methanol) in the water separated by
distillation were measured and existence of the
precipitate was visually observed. The results of
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 solvents, wt.% 0.07

Observed (impossible to
provide for recycled use)

Precipitate

The process of the invention makes it possible 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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precipitate was visually observed. The results of neasurenent and
observation are shown in Table 3. 20 Table 3 Frequency of recycling 0 9 14
Cont ent of high-boiling-point organic substances, wt.$ 0.06 0.51 0.75

Total anmount of solvents, w.%0.08 0.07 0.09 Cbserved, Precipitate None
None but a Ilittle COVMPARATIVE EXAMPLE 1 In a simlar manner to Exanple 1
except that upon recovery of the polyner, stirring was conducted at 40C
for 2 hours instead of stirring at 70C for 2 hours, water was separated by
distillation THe ¥otie BRVARELROTDBREI R§EPoIFRE Fridad ol s ulianted"@nd t he
total amount of solvents (toluene and nethanol) in the water separated by
di stil | at iwort neref aperee ebdoanBe ekt $ CegEanell eshd hagrad pi ttatwel WasPei sual | y
observed. The results of measurenment and observation are shown in Table 4.
Tabl e 4 Fraampereyt oforesycbkhdled Contéwrt agft Rihght- b4 iquws poianges

and modifications can be made therein without departing

from the spirit and scope thereof.



1.3 organic substances, w.% Total anount of solvents, wt.%0.07 Qobserved
(inmpossible to Precipitate provide for recycled use) The process of the
invention makes it possible to reduce the discharged anmount of water
generated upon production of a pol yphenyl ene ether by recycling use of it

as water for the polynerization-solvent-recovery step. - 21 Wiile the
i nvention has been described in detail and wth reference to specific
exanpl es thereof, it will be apparent to one skilled in the art that

vari ous cHBAdedS & IEdi fiTati ons can be made therein wthout departing
fromthe spirit and scope thereof. 22 WHAT IS CLAIMED IS: 1. A process for
produci ng a pol yphenyl ene ether, which conprises: contacting, with an
aqueous solution of a chelating agent, a polyphenyl ene ether solution
obt ai ned by pdl-ynmér ipzatdems ifrma mordwaies - sobablehpolyyreei zathiean sol vent
for a pol yphenyl ene ether in the presence of a catalyst, to term nate the
pol yneri zahiich a&wthprises:
contacting, with an aqueocus solution of a chelating
agent, a polyphenylene ether solution obtained by
polymerization in a non-water-soluble polymerization
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 coﬁtact with 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,
wherein (b) a mixture remaining after the recoVery
of the polyphenylene ether, which contains the non-water-
soluble polymerization solvent and water-soluble poor

solvent, 1is brought into contact with water to extract .

the water-soluble poor solvent, and a water phase

- 23 -



deactivating the catal yst; and addi ng a water-sol uble poor solvent for the
pol yphenyl ene ether to precipitate the pol yphenylene ether; and recovering
the thus precipitated pol yphenylene ether, wherein (a) the contact with
the chel ati ng agent aqueous solution is carried out by holding the

pol yphenyl ene et her. solution and the chel ati ng agent aqueous solution at a
tenperature of from50 to 120C for 10 to 180 m nutes, wherein (b) a

m xture remaining after the recovery of the pol yphenyl ene ether, which
cont ai ns tdmenhnonrwagethesbhubl expokyted ratticar ssdlukeret ol wee Evesdl ubl e
poor solvent, is brought into contact wwth water to extract the

wat er - sol ubd erpoovesotivent seppdaaivat emanphase 23 contai ning the thus
extracted water-sol ubl e poor solvent s recovered by separation, and
wherein (c) thewhnaternsotubtrepoatesokwvenb lies posepaicdivecthtanis r enoved from
the water phase by distillation, and the whole or a part of the remaining
wat er phasgepsraesyched asmvatar fombenkr oughtr ipHaze goptact with the

m xture, the remai ni ng water phase
distillation, 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 process 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 polymerization 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 solvent is toluene.
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having a content of a high-boiling-point organic substance of 1 wt. % or
| ess. 2. The production process of a pol yphenyl ene ether according to
claim1l1, wherein the water-soluble poor solvent forms an azeotropic

m xture not with water but wth the non-water-sol uble polynerization
solvent and has a |lower boiling point than that of water. 3. The
production process of a polyphenylene ether according to claiml or 2,
wherein the water-soluble poor solvent is nmethanol. 4. The production
process of a pd yphEmnglepnedethépn acoordisngft @ gdaiypherorléhe wieter n t he
non- wat er - sol ubl e pol yneri zation solvent is toluene. - 24 S. The
product i ora g ®cssg of oacpaliymphenyl ene weildrerin ateoraimgei® ¢f ad Migler 2
wherein the content of a high- boiling-point organic substance in the
remai ni ng pt B ngPhasett orhentecyabed arsl.is Whebmd 858ng vadde
production process of a pol yphenylene ether according to claim1l or 2,
wherein thed4t af o agpuptc9t1ehhe spol e 2atdon & vent and the poor
solvent contained in the remaining water phase to be recycled is 0.1 w.%
or less. - 25

6. The production process of a polyphenylene ether
according to claim 1 or 2, wherein the total amount of
the polymerization solvent and the poor solvent contained
in the remaining water phase to be recycled is 0.1 wt.%

or less.
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