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PROCESS LENE ETHER FI ELD OF THE | NVENTI ON The7p&ﬁ§ 04
i nventi , a production process of a pol yphenyl en t'her. More
specifically, the "Invention pertains to a production process of a

pol yphenyl en®'®t her, wherein water used in the

pol yneri zati on-sol vent-recovery step is recycled to reduce the discharged
anount of water. BACKRRIIND! Ok ?BﬁcgﬁﬁEQfl@ﬂﬁ&ﬁﬂﬂ%&ﬂﬁﬂﬁﬂ@ﬁﬁﬂ%ther is
avai | abl e by polynerizing a phenol conmpound in an aromatic solvent or a

m xture of an aronmatic solvent and a nonsolvent in the presence of oxygen
by using an oxidative coupling polynerization catalyst containing copper,
manganese or cobalt. After terrdAlmatQoMmME INeEpDigreri zati on reacti on and
removal of the catalyst, the pol yphenyl ene ether solution thus obtained
is charged in a pperpsekeant ihaknt iRR WRIEMEdENe £thesqapdisal idified. The
pol yphenyl ene ether thus solidified is, after solid-l1iquid separation, fed
to a dryingrsteps wreneby 1pohyphanylens gther povdersear icgﬁgean%ﬁe1he
filtrate of the mixture of the polynerization solvent and poor ~$olvent

after solidin}bAuidnSERAALNAN toSa PLINEQAETpAAssTEE Lo the - 1

polyphenylene ether, wherein water used in the
polymerization¥solvent—recovery step is recycled to

f:;' _ reduce the discharged amount of water.

BACKGROUND OF THE INVENTION

A polyphenylené ether is avéilable.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 polymerizatioﬁ
catalyst containing copper,épanganese 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 polyphenylene
ether and solidified. The polyphenylene ether thus
solidified is, after solid-liquid separation, fed to a
drying step, whereby polyphenylene ether powders are
prepared. The filtrate oﬁ the mixture of the
polymerization solvent and poor solvent after solid-

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

e

T
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~I0Pr1111111111111111112112110 1111 1111 * 7 May 2004 recovery step. Wen -
conponents cannot be separated easily by distillation omﬁng%éﬁ 4ropy of
t he poor solvent with the polynerization solvent, .and at t a time
t he pol ynerization solvent is non-water-soluble but the poor solvent is
wat er-soluble, the filtrate is brought into contact with water to extract

the poor solvent in the ma%&&gﬁhase, t hus se aratiqg it fromthe
pol yneri zat F6h°¢at &l §5EPand SRR Bt Q- iRE separated into the

poor sol vent ang mater.b¥, distillation. Water thus separated however stil
contains a Pafgey RodAftdt LRt aYing HoidteorRmy coEubkeanees,

particul arly di phenohydroqui none or di phenoqui none so that it cannot be
recycl ed freelyebécaist ther @olymer idargiern ofoltemtausimg drobhensasech as
clogging of the pipe. At present, it is therefore the comopn practice to
drai n such wanerthét polymeatied tvictnh sacitverer sl sidgen-ofaténesdenat E0But

I nci neration of water however requires an enornous energy, while treatnent
W th acti vetisé udgerneedsencuniBernsars -Jdidgsl dvanagenent+ rJheisisa techni que

for inproving the solvent recovery step by using water has not been found
yet. 2 brought into contact with water to extract the poor
solvent in the water phase, thus'separating it from the
polymerization catalyst and theh, 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 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
enormoué enerqgy, 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.



7 May 2004 SUMMARY OF THE | NVENTI ON The present invention was nade to

sol ve the above- described problens. Accordingly, an object $& E@ ﬁresent
invention is to provide a production process of a polypheng Q
giving a reduced anmobunt of water to be discharged. O her objects and
effects of the present invention wl]l becone apparent fromthe foll ow ng

description. The present inventors carri Qut an extensive
investigation. As a result, tPSMRRGNQY THEtH@HEﬁgﬁﬁ*ktlng - by bringing a

m xture, which has been left after the recovery of a solidified

pol yphenyl ene et Ade Rﬂﬁfﬁﬂﬁn%ﬂ?@ﬁ%ﬁ%@nwﬂat@@dgoFQbB@lW@IWm@wa@ﬂwam
sol vent and a water-sol ubl e poor solvent, into contact with water,
extracting geeowit@d gulaiblempoor solvent in the water phase, and
distilling the water phase to separate and renove the poor solvent -
recycl ed use of &cwloldergrly paart afjddte bt ehe phaseehhus nokinaiined.i sThe
present invention is based on this. finding. In the invention, there is

thus provided groprio@uct ipdddracass ﬁﬁo@e@@|&thnprQQh@h@Q@d@h%ﬂﬁkﬂ:“ﬁter
used in the pol ynerization-solvent-recovery step Is recycled to reduce the

di scharged gmpunly of rertiRled mﬁaurﬂfqbfaﬁ@@ércteggénal%h%r@e%e or the like
whi ch has so far prevented the recycled use of water is solved by

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, the? found a'method
permitting - by bringing a mixture, which has been left
after the recovery of é 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



3 7 May 2004 bringing the pol yphenyl ene ether solution into contact with
an aqueous solution of a chelating agent while naintaining 9q$a%§gﬁgrature
at 50 to 120C for 10 to 180 mnutes. That is, the above-described objects

of the present invention have been achieved by providing the foll ow ng

production processes. 1) A process for producing a pol yphenyl ene et her,
us soluti.on of a chelatin

whi ch conprises: .contactin i th an_aqu g
agent, a polbfﬁhnéqnlyr}%n%leet%(g+y}é\f&?m'?%eosg Fhed Yy T 1581 yifEre 2287 bACEn a

non-mater-soLuQLergol meri zation  solvent for a polyphenylene ether in the
presence of Y&t cahIdEeoy setuthabectngé FOPyREANZEIS tartthi Beact i vat i ng

the catal yst; and addi ng a water-sol ubl e poor solvent for the
pol yphenyl eRé i&iadm ing pileri perpeeat heepaky pReftypl dRd ° Cetfar ; LGindor 8806veri ng
the thus precipitated pol yphenyl ene ether, wherein (a) the contact with
t he chel ati mgnagerst. aqueous solution is carried out by holding the
pol yphenyl ene ether solution and the chel ati ng agent aqueous solution at a
tenperature of fmomtsa 4,0 t2HDGHove-described objects of the present
invention have been achieved by providing the following
production processes.
1) A process for producing a polyphenylene ether,
”H 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 pélymerization aﬁd
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 witﬁ the chelating agent
aqueous solution is cérried 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,



10 to 180 minutes, 4 7 May 2004 wherein (b) a mixture remaining after the
recovery of the pol yphenyl ene ether, which contains the non Wah E Ogoluble
pol ymeri zati on sol vent and wat er-sol ubl e poor solvent, is groug P into
contact with water to extract the water-soluble poor solvent, and a water
phase containing the thus extracted water-sol uble poor solvent is
recovered by separation, and wherein (c) the water-solubl e poor solvent is
separated and r efBFEE T ot e Tt et F phasRa ) L ngi sEFEFatinén reafyame whol e
or a part of the remaining water phase is recycled as water to be brought
into conta€f hitthPcHeRfistrene theheemvhi Al wansripisasde maviwptze cont ent
of a high-boiling-point organic substance of 1 w.%or |less. 2) The
producti on prégeds oo laympol ypHeinyt esel e¢her andceetdirrgoflabilteemdqr above,
wherein the water-soluble poor solvent fornms .an azeotropic m xture not
with water sblitvewitt,h itshé manyiwat it s ot et @c polvy oer waakiron cs@xmadctand  has
a lower boiling point than that of water. 3) The production process of a

pol yphenyl epgeetiage r-acdinpddr i $€MBedd, 05nd) aahaver wharsei n the water-
sol ubl e poor solvent is nethanol. 4) The production process of a
pol yphenyl eagnekh@fing 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 wqter phase by
distillation, and the whole or a part of the remaining
water phase is recycled as water-to be brought into
contact with thé mixture, the remaining water phase
having a content of a high-boiling-point organic
substance of 1 wt.% or less.

2) The broduction 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-
solﬁble poor solQent is methénol. |

4) The production process of a polyphenylene ether
according to any oné of items l).tb 3) ébove, wherein the

non-water-soluble polymerization solvent is toluene.



according to any one of itens 1) to 3) above, wherein the
non-wat er - sol ubl e pol yneri zation solvent is toluene. 5 7 thgﬁQRﬁP'S) The
production process of a pol yphenyl ene ether according to any e of itens
1) to 4) above, wherein the content of a high-boiling-point organic
substance in the remaining water phase to be recycled is 0.5 w.%or |ess.
6) The production process of a polyphenyl ene ether according to any one of
itens 1) to 5) abdv&hammerducthen poetatsandbling pplyhbepellgmer iexdts on

sol vent and the poor solvent contained in the renmaining water phase to be
recycl ed i sa@cbnsting dro lagss OETA £ EDX PESCRI PTO ON) CEbTME, | NMENHIGON the

Pol yphenyl ene et her: The pol yphenyl ené ether for use in the inventionis a
honmopol ymer comndmahamado eolhyingt-or i bl wgkpcopol yr@snbavings tanceCuky ighg unit
represented by the following formula (1): 1R2\ R1 0 0 (1) R3 R wherein R1,
R, R3 and Répeaeh rigndependeiid se reprieseptsychvdr pgep, sancakkyl, graup, a
substituted al kyl group, a halogen atom a phenyl group or a substituted
phenyl group. 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

J ‘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):

- Ot (1)

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.



6 7 May 2004 Typical exanples of the pol yphenyl ene ether include

honmopol yners of pol y(2, 6-di nethyl -1, 4- phenyl ene) et her, 7 Mav 2004

pol y(2- net hyl - 6- et hyl - 1, 4- phenyl ene) et her, poly(2, 6- y

di et hyl -1, 4- phenyl ene) et her, pol y(2-ethyl-6-n-propyl -1, 4- phenyl ene) et her,
pol y(2, 6-di -n-propyl -1, 4- phenyl ene) et her, poly(2-nethyl-6-n-butyl-1, 4-
phenyl ene) et her, pol y(2-ethyl -6-isopropyl -1, 4- phenyl ene) et her,
pon(2-nethyI-6-E§P6Fg§tﬁ¢PmPﬂ$ﬁ fylerR Biplepnytene ether include
poly(2-nethyl-6-h{droxyeth | -1, 4- phenyl ene)ether; and al so pol yphenyl ene
et her copol jaweBolygieng, ofn pedicndtidbina ey bwt t hrpRe6ydenet Ayhplrenol and
ei ther one or both of 2,3,6-trinethyl phenol and o-cresol as a copolyner
conponent . @l d&lirwetpollyteritiatli-dn.4 Ashaeskendeethéor prappbes-i n
JP-B-42-3195 (The term "JP-B" used herein nmeans an "exam ned Japanese
patent pubdiieahiydAl) 4-pReA+84n33EIhe(rThepdey M- IPr Al -8spdphepeiiny  means an
"unexam ned published Japanese patent application") or JP-.B-61-8092, the
pol ypheny! efige €y hehnepbthkehe paMENI, @ diS-mrpaieed- by oxi dative coupling

pol yneri zation of a phenol conpound in a uniformsystem in the presence of
a conpl ex ot Shystn¥hbehelrsS Bo19¢qBiRAtH N of8,5@)1-pfsa netal selected

froma group consisting of copper, nmandganese and cobalt and an ami ne
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 oxidaﬁive coupling
polymérization 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 1is soluble in a polymerization solvent. Specific



and is soluble in a polynerization sol vent . Specific 7 7 May 2004

exanpl es of the netal salt include cuprous chloride, cuprizhﬁgkgbbge,
cuprous brom de, cupric brom de, cuprous sulfate, cupric sul , - cuprous
acetate, cupric acetate, cuprous propionate, cupric |laurate, cuprous

pal mtate and cuprous benzoate; and simlar manganese salts and cobalt
salts. Instead OE direct addition of the apove- exenplified netal salt, it
is al so posSYBPRLIES 8ddthe M&TAL gialt nbR &t udki 6ePAAHSaR N REAESNI ¢ aci d,
organic acid or an aqueous solution of such an acid and formthe

cor r espondi FgPFefaFfhsaridsr KM Rremedei teunsia bromporentcups s
conbi ned. Specific exanples of the primary,. secondary or tertiary am ne
i ncl ude nond:laade, derethyl snilifetavorip aeds diet hytani neprivnecedrdte,

di propyl am ne, nono- and di butyl am ne, nono- and di benzyl am ne, nono- and
di cycl ohexydgprmes poap4ioande,dicetdranol leant net e nethyketibypatmieéate and

nmet hyl propyl am ne, nethyl cycl ohexyl am ne, ethyli sopropyl am ne, _

benzyl net hydamioes behybahkor abenzyirani £e, mames hwsphenet bykani Bepalt
benzyl et hyl am ne and di nmethyl butylam ne. In addition, included are N, N -

di al kyl et hyd enegli ant pesesdchrasi it diad & robW ¥l ehbyhgpediam ne,
N, N -di -ter-anyl et hyl enedi amine and N, N -di-isopropyl et hyl enedi am ne,
N, N, N - 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

1
A

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, methylpropyiamine,
methylcyclohexylamine, ethylisopropylamine,
benzylmethylamine, octylchlorobengylamine,
methylphenethylamine, benz&lethylamine 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.



trial kyl et hyl enedi ani nes, N, N -di al kyl propyl enedi ani nes and

N, N, N -trial kyl prropyl enediamnes. 8 7 May 2004 The non-w?mﬁ£-§86¥ble
pol ymeri zati on sol vent nmust be a good solvent for a polyphenylé%e et her.

Exanpl es thereof include aromatic hydrocarbons such as benzene, toluene
and xyl ene, hal ogenat ed hydrocarbons such as dichl oronet hane, chl oroform

and di chl or obenz , d i 1r COIPe ch. nitrohenzene. Al sq usabl e
is a polyneri za?ﬂgn n?@l \)Véarr;tte{)(t:)gtoall nedeu[}g/&nﬁﬁfgﬂbgﬁéﬂnasaoggntsg\l\?e 1%% th a
an al cqhol such as

poor solvent for .a pqlyphenyl ene ether for exanpl e,

met hanol oraegﬁgﬁoﬁoqgﬁﬁﬂogﬁﬂiﬁﬂﬁﬁ%%?¢®%ﬁg%%?bﬁﬂﬁ§ﬁch 5%3aReX&Te or hept ane
at any ratio mﬁtgin an extent not inpairing the polﬁnerization reaction
of the pol ypRBRGPENENELNSE ALPMATHE i THAMRFIRLC R heSBBNY At PEAZEH® sol vent
must be non- water-soluble in consideration of the separability from an
aqueous sol b@t BANEf aadc Kll&tieng Neglere i @t hwdroperbdasceibéd asater. O

t he above-exenplified polynerization solvents, toluene which has | ow

toxicity andiahterateveklye,| ol lvoidfiomn poiditdishpoedeenedntor anelss probl ens
for environment and ease in the drying step. Contact with an aqueous
sol uti on- of natchetamprgndgerstich las trhe natwentéeos, aApsbypbeblyl ere st her
solution obtained by oxidative polynerization in a polynerization
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. In
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 1is, after reaction, brought into contact with an
agueous solution of a chelating agent to convert the

metal catalyst into the corresponding chelating compound,



solvent is, after reaction, brought into contact with an aqueous sol ution
of a chelating agent to convert the netal catalyst into th?r@égégéfonding
chel ating conpound, 9 7 May 2004 whereby the catalyst is deactivated and
pol ynerization is termnated. Then, the solution is maintained at from 50
to 120C for 10 to 180 m nutes, preferably at 60 to 100C for 30 to 150

m nutes. Although this heati:ng treatpent  nay be conducted w thout
separat i ng ¥her aﬁeBhg §8F6@Wgﬁ 16 9 aHelRbst Hyemolymer s2aEéraer disl y
conducted in an, inert gas atnobsphere by purging the oxygen renaining in
the gas phasrBtRACAft r o§BAN, | thes s@lded imrefler mexi nthatnedeat i Agotr 88t nent

i s conducted before the pol yphenylene ether-is not precipitated as a solid
after pol yieriZ&t¢ofor ThDstet @80noti nartles ,makest dtatpogsi bl €0t oo @hbEcti vel y
extract the netal catal yst, which has been wused for polynerization, in the
wat er phasefdwt3@lso tah msoppeess e heluth amicf ree i phenoges DRBAT
byproduced upon polynerization to the mninmum It is presunmed that

converting n:adié oot @ut bedodiieBoakmespaaldt ithe auWduedus t §81Qyphraduced
di phenoqui none in the main chain of the polynmer occurs under the state not

permitting ext4 aghié Daw i Mt Agbhe, peky Ter inzalfdon 86} iHdudhed exhshgnce of an
am ne used for polynerization is effective for such a converting reaction
of the by- prducesh Ui HRHSPRArthBY 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



use of the contact m xture after termnation of the polynerization as it
is rather preferred. No particular limtation is inposed o M%g | ati ng
agent to be used here insofar as it is a conpound capable May 2004
of formng a water-soluble conplex with the nmetal in the catalyst used for
pol yneri zati on. Exanples include alkali netal salts of
ethylenedlanlnetetraacetlc acid and _alkali netal salts of nltrllotrlacetlc
acid. The Effel é)trlanlgagaerHatt%rb%“o%h%h?oinﬁtléxcﬁﬁ%}ctt“\ﬁl fetiEede in the

pol yphenyl ene ether solution is added in an anmount sufficient to trap the
whol e anbunfasflyise meesl far threl yeax hegsiohor nBdaae lescdmgilexde When t he
anopunt is less than the conplex formati on anobunt, the extraction of the
cat al yst neﬁékaﬂﬂomaﬂ&i[ﬁﬂ%nﬁnd&aii@ml$eadihmmns©EMEbenetﬁ$iamﬂﬂfdmdent,
causi ng an i nconveni ence such as renmaining of the catalyst netal in the
product. Al ehéagh meaagardalnd arf Iniithatooniasetirpoaeddon trhe concentrati on
of the chelating agent, the concentration of the chelating agent exceeding

its sol ubilthglhsingt aprefreryede heeause: i {storeshphtat keRphagra solid
i nevitably occurs. The contact with the aqueous solution of a chelating

agent can bgogzbhbwl@we it Hte dyasense pf aqueyern sql ambﬁnfteduc' ng agent
which is thought to be effective for suppressing the coloring of a polyner
by a 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 ahount, the extraction of the

catalyst metal from the polymerization reaction solution

is insufficient, caﬁsing an incoﬁvenieﬁce such as

remaining of the catalyst metal in the product. Although

no particular limitation is impoéed on the concentration

of the chelating agent, the concentration of the

chelating agent exceeding its solubility is not preferred

because its precipitation as a sblid 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
diphenoquinone. 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.



di phenoqui none. Exanpl es of such a water-soluble reducing agent include
dithionites of ammonium lithium sodium (hydrosulfite), PP .
rubi dium cesium beryllium magnesium calcium strontium "barTum zinc
and cadm um and simlar thiosulfates. - 11 7 May 2004 Collection of a
ol yphenyl ene ether: After termnation of polynerization and heating
treatnent, the solution of a pol.yphenylene ether in a polynerization
sol vent canC&ddiqGEIRN seha? apelyPRERYheneakltbwirng it to stand, because it
is not mxed with the aqueous solution of a chelating agent wherein the
catal yst metal hadfsean teappeat iJheofobyphenylene ienhend seladiop after
liquid-liquid separation by proper neans is brought into contact with a
poor sol vent reatm@rec piltateol el pol yphanpbenpehehlheenas ex sl ith Msable as
a wat er-sol ubl e poor solvent to be used for the precipitation of a
pol yphenyl epeleteeri 44t idie § SIVesht 0Ban | é_a@i%?' BeNE cWaiIrGh JOTITBL @1y
azeotropic mxture not with water but with the non-water-soluble ™
pol ymeri zat honows@lgvant @nd@ind he,sangsti e has gl ﬁ\\%‘credbq}iwhngckpo' nt
t han water when used singly. Exanples i ncl ude” al coho ﬁ srch as et hanol

| i phat | n - cet t t hanol i s nost
and alip hﬁu_@%tu% %%l%ﬁclrbr@?ﬁfa £ &B@latg{\? QSSRE gggaeslgl L}&q ity in water.

preferred for its poorest solvent propertres’an
In some 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 polyphenyiene ethér 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 aﬁd géod solubility 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



cases, the above-described polynerization solvent of a polyphenylene ether
may exi st in the poor solvent within an extent not inpai r| %&1@0
precipitation of the polyphenylene ether. The pol yphenyl ene ﬁhus
precipitated is subjected to solid-liquid separation froma mxture 12 7
May 2004 containing the polynerization solvent and poor sol vent by

conti nuous or batch-wi se treatnent through a centrifugal. separator or
vacuum fi | t catteanimhe thel ypeheme einea et ter sol hastr eadvened iss ithent: fied to a
drying step, through which it is obtained as a product. Extraction of a
poor sol ventontthunateo.r: bEreh¥wisy e contae Nt NghtBaghoky BRMZatd Rfy S0I vent
and poor solvent, which m xture has been separated as a filtrate upon
recovery ofséherpreei pirt @aed ol fiphenyt ene. etherpoll § E%ﬂyﬁ%d@“@ﬁﬁ&?very
step for recycling. In the invention, when the non- maFer sol ub e

pol yrrerlzatt@@sseé&@r}braadl\éatteferﬁ%uplteoD&O&f ge? form.an azeotropic
m xture, they cannot be separated easily by distrl an c rdingly, a

mi xture copiaipi pg § BeoBeLymRY zal ion, solyent and poor sol vent, whi ch

will otherw se form an azeotro I C mxture, |s brought into contact with

WAL et O SEArleLDBn PR s f;%'o\fegolv%&them Slaplgse. thereby making it

The mixture containing the poiymerization 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 tne water phase} thereny making it possiblento
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 welight
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



| i quid-1liquid-separation fromthe polynerization solvent. Thus,
distillation can be avoided. This extraction of the materﬂfﬂdwggﬁgpoor
solvent with water is conducted by using water in an anoupt_é? .o to 2.0
times the weight of the poor solvent and contacting and mxing themat a
tenperature ranging fromO to 100C for 1 to 60 mnutes. |If necessary, the
pol ymeri zation sol vent and/or poor 13 7 May 2004 solvgnt_recyplgd from
anot her st epOhERNse reicved ech fitam shmvtes deste p beey nbat mi g ecortaiutieng t he
pol ymeri zation solvent and poor solvent. The water phase containing the

t hus- ext r actledveatiescsdlbell enipaorresatorendinsngubhechedyherikia@yiod- | i quid
separation fromthe non-water-soluble polynerization solvent by suitable
means. The eblvphasandcewioai Rid1g dite. senas aj£ee PObYEBET 28hk QR 3ol V@E{e I'S
fed to the recovery step for recycling. Separation of water phase by
diSti||at'Oﬁhughng@E@EéﬁoM%Q%%*QQQR&%Q!gﬁﬂhfqui@é@tngsm@BBgecQE%F%x%hus
recovered by separation is then separated 1 nto ma}er ?nﬂ po rlsolveg 'Fyng
distillatiop; )04t i avent.i,qn.. sSin oar_solvent ha ower boi
poi nt than 3%?%?? ?%guﬁgoﬁgggﬁgéﬁ?"ﬁgﬁf% gﬂﬂ%ﬁ?ofr%%%fﬁe:0?8§18f a col um,
whi |l e wat er - S I ning a anoun .

hi gh- boi | i n%‘?g |%Rgéég§?cggég’g§‘gn€ LA SRR R - 1 BRE L RELDBRESR of ¢ he

COlu”n'-ﬂ“%égQQEngggdthe 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 wéter phase containing a
small amount of high-boiling-point organi; 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—solubleipoor 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



as a polynerization catalyst is a distillate having an internediate
boiling point, it can be obtained as a side cut as needed.7mi 004

wat er - sol ubl e poor solvent thus recovered is fed to the pre0|§f%ation step
of a pol yphenylene ether for recycled use, while the whole or part of the
wat er phase thus recovered as a bottom solution is recycled as water to be
brought into contact 14 7 May 2004 wth the above-desciibed m xture
cont ai ni ng wheh pohgnebprat-ides cydloeshtmiand: poorosiod veing The content of the
hi gh- boi | i ng- poi nt organic substances in the water phase to be recycled
must be suypplessedztoibnwso¥vent essl guef ef@blen®, 5 wt. % or | ess per

wei ght of water. Contents of the high-boiling-point organic substances
exceedi ng the' uppes tbAtkngauge t hpr eGigei-tkdi oM Pfpd fer hb ghs okl i ng- poi nt

organic substances as a viscous |liquid or solid upon distillation of the
wat er phase; aieh hnduse; ol eggi NG el drRiRe tdharemith.  Leagding o difficulty
in recycling operation. In the invention, the content of

hi gh- boi |i ng; }égsegrggnﬁcW§gbs%%ng%%%£;#{§%%£§§%yg?gée &ggdgge&nined in

the fol | owing manner. Describéed spe the wafer “pRase is

vl Ghed b S 9SL A BoFURLE, AN RNANYLALEE L0 hunesey B festbg. o 1100
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 1lO°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 percentagé of it to the precise

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

organic substances.



obtained is added with 300 g of pure water, followed by through stirring
at 70C. The dissolved content is renoved by filtration. N%YE%R@
remaining solid is dried for at |east 8 hours by heatlng to nder
normal pressure in a nitrogen atnosphere.. The remaining solid content is
wei ghed and a percentage of it to the precise wei ght is calculated as the
content of high-boiling-point organic substances. 15 7 May 2004 It is
preferred to adj st istprblierreni memadhest oted amduRt n@hukhe tpel ymrrdzation
sol vent and poor solvent contained in the water phase which is to be

provi ded f 0&mouﬁ§)’6keghHS%ol%'é‘%lsz}%chle Cab]Vent hgna%ebra%q%nrtot
greater than O. .%is desired. If it exceeds this upper limt, the

vat er phasecgeeapeeaegxclcﬁe wattequtpr?as@rmiamlp%otgsa fgg%d% aﬂ nage
with active sludge requi res excessively large equi pnent. ccor y, when

t he content %Q P%gllngogglg%éyéquéiEybsgﬁgcegta?oagggcﬁa%SL ghase to

be recycledr € upper 'necessary

portion of the mate ha he .recycl .ed ensate for it by the
sane amount? tﬁétépg @cerﬁlnd 65 4%?%?1 hti%ﬁ?PFhﬁxaﬁgéﬁaFBé& anount
of water can be reduced | ar gel ared wth the case where no recycling
i s conduct étPRO" t Ja‘E‘thetEfBegé Fr €31 Yrrkearyleds keENeEts fom t he

vi ewpoi nts of
P 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 1is 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 follewing Examples, but the
invention should not be construed as being limited

thereto.
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environnmental protection and energy saving. EXAMPLES The present invention
Wil be illustrated in greater detail with reference to tﬁe %9496% ng
Exanpl es, but the invention should not be construed as beln@ im-ted
thereto. 16 7 May 2004 EXAMPLE 1 Pol ymerization: A catalyst solution was
prepared by dissolving a mxed solution of 8.5 g of a 47% aqueous sol ution
of hydrobromc acid and 1.4 g of cuprous oxide in a solution obtained by
di ssolving, in 2770 g of toluene, 3.4&XpMWILE 1 _

N, N -di-ter-butylethyl enedianmne, 41.9 g of N N-dinethyl- n-butylam ne,
16.5 g of NphHgmen-izuthilaani ne and 1.0 g of trioctyl methyl amoni um
chloride. In a reactor containing this catalyst solution, a solution

obt ai ned by di ssal viang 1 yEX0G @l f i ¢ 6 4lé nptdyh pbangl H_@s%@i?ri%c?()fa t ol uene
was charged at a fixed rate over 20 mnutes at 40C while feeding the
reactor withiakH, sbherakyn causi ng @xbdasi yes RQLYBBRLI Z2abi@noEwgn after the
charging of phenol is conpleted, reaction was continued for further 90
mnutes.  Golheebiromief RAlYMRI4 The §eaet o, wagst Bg@dguri%e% ?@c}glhue"i'ér( ogen,

followed by the addition of 500 g of” an aqueous sol ution havin
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
trioctylmethyiammonium 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 solutien having
12.6 g of tetrasodium ethylenediaminetetraacetate
dissolved therein. Stirring was tontinued 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



12.6 g of tetrasodi um et hyl enedi am netetraacetate dissolved therein.
Stirring was continued at 70C for 2 hours. After conpl etiOf]N%f érglﬁ]
stirring, the polynerization reaction nixture was separ at ed Vo e
“aqueous solution of tetrasodium ethyl enedi am netetraacetate. Under
stirring, the polynerization reaction mxture was charged in twi ce the 17
7 May 2004 anount, based on the weight of toluene, of nethanol, whereby a
pol yphenyl ed@@tHer R@3edbPai hed H8ighs| @fr yoluphe r exfluinétipsdlrry was
subjected to solid-liquid separation by vacuumfiltration. Vacuum
filtration wiereuntd reebyperhéenahekbemetvhanobt dimddiea samres hnpupt  as

t he pol yphenyl ene et her cake, was-sprinkled over the pol yphenyl ene ether
cake for rimMieng eendl wasdi vgur r Reesvesybgkcseldvent 'sA Xt igei @f the
filtrate obtained by vacuum filtration of the slurry and the nethanol used
for rinsingepud avaisdi ngy wasc miixedi Wekh tabnd0Cid b uriel « et €5 1 Pakhe sane
anount as nethanol in the m xture, whereby nethanol was extracted with

water. The eddactueas,fdted: SeRalat fdchRhe1an {9l kk Rhasg and, 4, yat gL phase
by a centrifugal separator. The water phase thus separated was separated

further inteQpERRANYIN A JRL 85t HOLHCE L Re, NIEE0YRT 1 ATRIPRES & B, &
distilling apparatus equl pped

polyphenylene ether cake for rinsing and washing.

Recovery of solvent:

A mixture of the filtrate obtained by vacuum
filtration of the slurry and the methanol used for
rinsing and washing was mixed weil 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 separaﬁor. 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 far use of the
above-described water separated by distillation instead
of pure water used for extraction of methanol in the
above-described step of solveént recovery were repeated.

The amount of high-boiling-point organic substances and



with a reflux condenser. Recycled use of water: Simlar procedures
(pol yneri zation, recovery of polyner, recovery of solvents),,ex for use
LNE 2%

of the

above-descri bed water separated by distillation in

pure

wat er used for extraction of methanol in the above-described step of

sol vent

recovery were repeated. The anmount of high-boiling-point organic

substances and 18 7 May 2004 the total anmount of solvents (toluene and
met hanol ), "®achtotebt anbedti bft Be lwainars s@panaired hyd dhsthhhal i pneatkter
recycling O tine, 9 tinmes and 14 tinmes were neasured and existence of the
preci pi tat e-yvasavhedal hyrabsepved. st ratesilds Of steasar eoRNL £ ane
observation are shown in Table 1. Table 1 Frequency of recycling 0 9 14

Content of high-bohki B9t PRAENT 9ORGRRISC FHPSIANCET s We Qe 0nO2s0rd Qné?2
Total anmount of solvents, w.%O0.07 0.06 0.08 Cbserved, Precipitate None

None but a olidfde o EXAVPLE 2 Broceunes JROIWNEId A} | Sse £ EQVer ¥raf

pol yner,

results of measurement and observation are shown in Table

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,'recovefy of polymer,
recovery of solvenfs, 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 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 solvents, recycled use of water) simlar to Exanple 1 except
that 2.3 g of hydrosulfite was dissolved in 500 g of an.agu@ggﬁ\?@gl ution
having 12.6 g of tetrasodi um ethyl enedi.am netetraacetate di therein
were repeated. The anmount of high-boiling-point organic substances and the
total anmount of the solvents (toluene and nethanol), each in the water
separated by distillation after recycling O tine, 2 times and 4 tines

were neasured d@Pléxistence of the precipitate was _visually observed. The
results of np@quég@nbfa&@cﬂjoﬁef ation arg shown ijn Tableé 2. 194 7 May
2004 Tabl e gn EERRUBECY, iofh JRAVEIAJ UL, The 4 ~ Lo ent” of gl bort 1mg=pof nt
organi ¢ sup }&Eﬁas%s%’@%c%]s 79" Tdt 0. %ﬂrrm nﬂ-dﬁ sol vert.s/9 wt . o)

.0.02 0. 04 bseryed; .*%'[*e Nepeg—None—bygt—a—H u.c EXAMPLE! 3
Procedur es| £ %?&@ez&éﬁmm& 62 B00dry ot Joilient s,
recycled use of water) sinmilar to Exanple|l except that a s%kI)EI?FESﬁd
obt ai ned byPJéI‘?@%BWﬁﬁQ 10.3 g of cupric brlofi@Re andNe8e g of but a

N, N- di - n- but yl ani ne little

EXAMPLE'3
Procedures (polymerization,.recovery of polymer,

;i}: 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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in 2770 g of toluene was used as a catalyst solution for polynerization
and the

were repeated. The anmount of high- boiling-point organic s

total amount of solvents (toluene and nethanol), each in the

er

separated by distillation after recycling O tinme, 9 tines and 14 tines
wer e neasured and exi stence of the precipitate was visually observed. The
results of neasurenent and observation are shown in Table 3. 20 7 May 2004
Tabl e 3 Frequed@plsf Fecycling 0 9 14 Content of high-boiling-point 0.06

0.51 0.75 | prgankhcyubst arees 1 iMg 0 Total dnoupt of sq;verts

Wi 070,08

T\ /-

0.07 0.09 [EDgEENEOor RAEH-BILal é& &pn but—a T tteTCOMPARATHVE

EXAMPLE 1 Igr._ﬁ&glgggsqggg% t%t 1iextepd that Sdpon

r ecovery of

t he pol yne "* 4OC for—2—-hours—i-nstead of stir}
at 70C for VEM Sz attd by dl<191120: 84 | The Smidfht of

ve i 911 (
hi gh- boi || ng- p0|nt organlc subst ances and|the total anmounpt @9sesvkdent
di 8onkl ati onbwer e

(tol uene anBr@etRaRdEY in the water separatedidie
measur ed gkg exi stence of the

\"&4

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.

N Table 4

[

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

Precipitate

Observed (impossible to
provide for recycled use)

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 4. Table 4 Frequency of rec»qh52@0@4 Cont ent
of high-boiling-point 1.3 organic substances, wt.% Total anount of
solvents, wt.%0.07 Precipitate Qbserved (inpossible to provide for
recycl ed use) The process of the invention nmakes it possible to reduce the
di scharged anmount of water generated upon production of a pol yphenyl ene
ether by recycli Wgidsetbe iinvead iwat dras dreahedescribed in detail and

pol ymeri zati on-sol vent-recovery step. 21 7 May 2004 While the invention
has been degstehbedfieredetaitlo apdan i refanence tioespeci fiie exanples
thereof, it will be apparent to one skilled in the at that various changes
and nodi fi cappansnean cben@ade itiheseiim Widoutc depatt {891 olisomnthg spirit
and scope thereof. 22 7 May 2004 WHAT IS CLAIMED IS: 1. A process for

produci ng a,pg! MBB?@XE%E%O‘?\tSh%"a’n BN SR L SES w SPALAET HBBa (M1 Ty an

aqueous solution of a chelating :

from the spirit and scope thereof.
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agent, a pol yphenyl ene. ether solution obtained by polynerizationin a
non-wat er - sol ubl e pol ynerization solvent for a pol yphenyl engetdiys in the
presence of a catalyst, to termnate the polynerization and eactivating
the catal yst; and addi ng a water-sol ubl e poor solvent for the

pol yphenyl ene ether to precipitate the pol yphenylene ether; and recovering
the thus precipitated pol yphenyl ene ether, wherein (a) the contact with

t he chelati%@AggéﬁtCLééNE@U§3§olution is carried out by holding the

pol yphenyl ene ether solution and the chel ating 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
contai ns the noniwatRrprsakshbl ecpolpeiicziatd an ol yendn @nghwak er=$9! ubl e
poor solvent, is brought into contact with water to extract the

wat er - sol ubligi PROEomekYERE,: and a water phase 23 7 May 2004 contai ni ng
the thus extracted water-soluble poor solvent is recovered by separation,

?Pgnr?ﬁ;ekgtg?)5%€§%M%§§HQ§OMQQ%GaRO%hd%ydéﬂggﬂ&%iéﬁgﬁfQQe@h@fgtﬁﬁgoved
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

recbvering the thus precipitated polyphenylene
ether,

wherein (a) the contact with the chelating agent

‘- aqueous 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 polyme;ization solvent and water-soluble poor

solvent, 1s brought into contact with water to extract

the water-soluble poor solvent, and a 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 m xt

remai ni ng wat er phase having a content of a high-boiling-poi nfy organic
substance of 1 wt.%or less. 2. The production process of a pol yphenyl ene
ether according to.claim1, wherein the water-sol uble poor solvent forns
an azeotropic mxture not'with water but wth the non-water-sol uble

pol yneri zat ioonsalnvényy ahd hass eaxitowert dedidd g pod Nibidapodhakodfewat er . .
3. The production process of a pol yphenyl ene ether according to claim1l or
2, wherein the retevesoetublespparatsenenind s nmet hanol. 4. The production
process of a pol yphenyl ene ether according to claim1l or 2, wherein the

non- wat er - sol ubl e,nh Pl yAerEZathan,aekyerh s toldgne. s 2hve e My 2004  -25
5. The production process of a. pol yphenylene ether according to claim1l or

2, wherein {dio, cONLENt gl 8nl gl BOLL N9PQIMe AN E ybstance in the

remai ni ng water phase e recycle 5 6. Th

product i on Q£%§¢ leE gnp0£¥8h§ﬁglﬁﬂ%l%t% ac%ﬂﬁgkpangg%ﬁég%%b% gélvent

wherein the arbunt neri-zat i;on “sdlVen

contained in the renmainin water haset cled is 0.1 wt% or |ess.
7. Thia prolcld’catﬁ%% %W%%%asjssgfegyﬁéfegpﬁén%a & é"tona an%%‘fo‘Bgl?B claimi,
wherein the

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 polyphénylene ether
_according to claim 1, wherein the water-soluble poor
solvent forms an azeotropic mixtﬁrg 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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10 pol yphenyl ene ether is: a) a honopol ynmer which is at |east one selected

fromthe group consisting of poly(2,6-dinethyl-.1,4-phennyNﬁ%/fﬁd¥N,

pol y(2-net hyl -6-ethyl- | ,4-" phenyl ene) ether,

pol y(2, 6-di et hyl -1, 4- phenyl ene) ether, poly(2-ether-6-n-

pi -opyl -1, 4- phenyl ene) ether, poly(2,6-di-n-propyl-1, 4-phenyl ene) ether, 15
pol y(2-nmet hyl - 6- n-butyl - 1, 4- phenyl ene)_¢{ her, poly(2-ethyl-6-isopropyl -

1, 4- phenyl ene) et her, pol y(2-nethyl-6-chloroethyl -1, 4-phenyl ene) ether. and

pol y(2- met hyl - 6-1i ydroxyet hyl -1, 4- phenyl ene) ether; b) a copol yner wherein

t he polyphenylene ether (a) conprises 2,6- dineth henol and either one or
both of 223, 6-1hg W@f*ﬁ%}londﬁ%‘rﬁ% "gﬁaolcxph%&eﬁé%} g BrsaRe % S ﬁkﬁﬁ’@ or

) amxiure oheah@hlof Tgﬁ Mﬁh@ﬁ-ﬁélﬂﬁ&%ﬁlh?@u iRRETH 1o oAby RGOV IRRE

et her according to ¢C cata yst is at eas one

met al sel ect edofbeaseichel igodupt’éonkisst i ng of copper, 25 manganese and
cobalt in conbination with an am ne. .9. The production process of the
pol yphenyl ene. et her according to claim8, wherein the netal salt is at

| east one; sel effe Il&é?mg é)h(? e3¢ Qyppcg?@ﬁi'ng feh®9uef 4 QURLR ﬁ)a‘fqg'n?rl g8, whu"ém i c

chl oride, cuprous cupric , Cuprous it cupric sul

30 cuprous acahatsal @xupﬁmtc()[q\izﬂymé&zatmumbnﬁast mfmpieqnmtreol\euptmmln&mmattlee
cuprous palmtate, cuprous benzoate, nan anese chl ori de, manganese

br om de, nangdﬁ\é@é"% Walgr plyg to bogecytled it “f‘ré’rfﬁd?%se acet at e, manganese
propi onat e, manganese | aurate, nanganese pal m | at e, manganese benzoat e,
cobalt chloride, cobalt. brom de, cobalt sulfate, cobalt acetate, cobalt
propi onat®, cdoHal prothativatpeocesobbia polyphaviyteat etlendcaodial tio chenZoatherein the

10 polyphenylene ether is: _

a)  ahomopolymer which is at least one selected from the gfoup consisting of
poly(2,6-dimethyl-1,4-phenylene) ether, poly(2-methyl-6-ethyl-1,4-
phenylene) ether, poly(2,6-diethyl-1,4-phenylenc) ether, poly(2-ether-6-_n:-
propyl-i,4-phenylene) ether, poly(2,6-di-n-propyl-l,4-phenylene). ether,

15 _ poly(2-melhy.l—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 and |
poly(2-methyl-6-hydroxyethyl-1,4-phenylene) ether;

- b) a copolymer ‘wherein the polyphenylene ether (a) comprises 2,6-

* dimethylphenol and either one or ‘both of 2,3,6- lnmethyl phenol and o-

20 cresol as a commoner component; or
c) a mixture of a) and b).
8. The production process of a polyphenylene ether according to claim 1, wherein the

catalyst is at least one salt of a ‘metal s‘electcd from the g ;Dloup consisting of copper,

25 manganese and coball in combination wnh an amine.

9. The production process of the polyphenylene.ether hccording to claim 8, wherein
the metal salt is at least one selected from the group consisting of cuprous chlo.ride,
cupric chlotide, cuprous bromide, cupric bromide, cuprous sulfate, cupric sulfate,

30 cuprous acetate, cupric acelate, cuprous propionate, cupric laurate, cuprous

palmitate, cuprous benzoate, manganese chloride, manganese bromide, manganese



5 10. The production process of a pol yphenyl ene ether according to claim8,
wherein the amne is at |east 'one selected fromthe groug,@g Siodll N9 of
nono- and dl net hyl am ne, nono- and di et hyl anmi ne, nono- 8ropy|an1ne
nono- and di butyl am ne, nono- and di benzyl am ne, nono- and.

di cycl ohexyl am ne, niono 10 and di et hanol am ne, nethyl et hl am ne,

nmet hyl propyl ai n i ne, nethylcyclohexylaglne et hyl i sopropyl am ne,
benzyl met hyl am ne, octyl chl orobenzyl am ne, nethyl phenet hyl anm ne,

benzyl et hyl am ne, dinethyl butyl am ne, and N, N -di al kyl - ethylenedlanlne

15 1 1 . The production process of a pol yphenyl ene et her accordln to claim

1, wherein théulldennaegangic 3rette 'E‘H@F‘&%SFIH'%P'%‘Qjéﬁt"‘%l'M@%i?s ARGt PRRapese
carried out b n At d. ting
agent - aqueous PRBT off ol BBRRCKLAIP SFHAL Bl bOyBR PR 5150
mnutes. 20 1%obkﬁh%c&ﬁf2d%ﬂ)hl@npll@f)@ﬁﬁlﬁs cobala lﬁmhyzphﬁﬁbylll epdmétiee andcadratti ng
to claim1, wherein the chelating agent is at |east one selected fromthe
group consi stibagzoafe. al kali netal 'salts of ethyl enedi am netetraacetic acid
and alkali netal salts of nitrilotriacetic acid, and wherein the chelating
agent Ji s brought into contact with the polyphenylene ether solution in an
amount  sypfi C'T@l@tm&ﬁlch&"f’-ﬁldc@ﬁ PRy pERYRhe efhck froftii@lo ¢lnint Bewheteircaieal yst
formed as a conplex. . The production process of a pol yphenyl ene et her
“according to ahsianig, amh@wélmﬁiﬁéeﬂéénﬁQEW‘bﬁtﬁoﬂheuﬁﬁéﬂaglﬁ@'B@@ﬁtf@dueous

solutionis c | out in the pr of r-solu

r educi ng agen “B%‘Fg’@f”é'?f R @F@ﬁ' '@Bﬁsﬁé??'ngﬁﬂhp g(aﬁlm&g U % {h
dithionite, | 'dmut}i%ﬁiet oL tdd cﬁaaiz?mndhé hingb+ ead Iﬂiﬂyaﬁ)'hbkmmdlriehlnﬁxmd—e
rubi diumdithionite, cesiumdithioni beryl | i um dithionite, magnesium

dithijoni te, 7avhy 2004dieth@lamine, ‘methylethlamine, methylpropylamine,
' methylcyclohexylamine,  ethylisopropylamine, benzylmethylamine,
octylchlorobenzylamine, " methylphenethylamine, -' benzylethylamine,

. dimelhylbutylainine,_and N,N'-dialkyl-ethylenediamine.

15 11.  The production process of a polyphenylene ether according to claim 1, wherein the
contact with the chelatihng agent aqueous solution is carried out by holding the
polyphenylene ether solution and the chelating agent aqueous solution at a

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

v 20 12.  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 ethylenediaminetelraacelic. acid and alkali metal salts of nitrilotriacetic acid,
and wherein lhe chelating agent is brought into contact with the polyphenylene
cther solution in an amount sufficicnt to tr ap the whole amount of the metal in the

25 catalyst formed as a complex.

13.  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 of

30 ammonium dithionite, lithium dithionite, sodium dilhionile,' potassium dithionite,

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



calciumdithionite, strontiumdithlonite, bariumdithionite, zinc
dithionite, cadmum dithionite, ammoniumthiosulfate, Ii th”e/!gg;@o pul fate,
sodiumthiosul fate, potassiumthiosulfate, lithiumthiosulfaté€, sodium
thi osul fate, potassiumthiosulfate, rubidiumthiosulfate, cesium

thiosul fate, berylliumthiosulfate, magnesium5 thiosulfate, calcium
thiosulfate, strontiumthiosulfate, barbumthiosulfate, zinc thiosulfate
and cadm um thi osul f ate. :

calcium dithionite, slronlium dithionite, barium dithionite, zinc dithionite, cadmium
dithionite, ammonium thiosulfate, lithium thiosulfate, sodium thiosulfate,
potassium thiosulfate, lithium thiosulfate, sodium thiosulfate, potassium thiosulfate,
rubidium lhidsulfute, cesium thiosulfate, beryllium thiosulfate, magnesium
5 thiosulfate, calcium thiosulfate, strontium thiosulfate, barium thiosulfate, zinc

thiosulfate -and cadmium thiosulfate.



