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1 DESCRI PTION NOVEL METHOD FOR PRODUCI NG
POLYPHENYLENE ETHER TECHNI CAL FI ELD [ 0001] The
present invention relates to a novel nethod for
produci ng a pol yphenylene ether. Particularly, the
present invention relates to a nethod for producing a

pol yphenyl ene ether, 5 g@gpj[&[p"[m passi ng an

oxygen- cont ai ni as thr nerization

oo ot TNAVES MO FOR PROBIGHIS SRLYPHIARY hENE-FTHER

an am ne conpound as cat al yst conmponents, and a phenol

conpound to oxidative polynerize the phenol conpound

to obtain a pol yphenyl ene ether, then mnmixing a

chel ating _agent in the polynerization solution to
TECHNACALFIEED: he pol ymeri zation, separating the metal
[0001]Sa| t, the chelating agent and water fromthe

pol ynerization solution to 10 obtain a pol yphenyl ene
et her Bled presemnjinvanidornt tetatesabtagrovelddethgd ﬂ)rmuodu(mg a/poiyphenylene

ether. %ag{xybgri\z‘ 956&';% heﬂé:egﬁnb(gﬁe qggs;tofag%%bgﬁ ?&ré)r? ?n%l [I)gl%l%n?lene ether,
comprﬁg{ |a§ﬂﬁcy?&h%nta1%fg"§a‘s Rhebiigh ABbImediddtion doiion comprising; a

ating agent and water are effectively separated
good SDbfeohaawialtSh]é apdhy pmmwogm@ued hesataygaiompanents agd adghenol

compel 835 Pa AV fis e BRELE ERonuhite SR PRBheHene cther,then

mixingla Sl@dlﬁﬁ%chgéﬁlgﬁftﬁé pelyetinawd sbution 6 ﬁ!iﬁhiﬁ'la&gtha polymerlzatlon
phenyl ene ether by oxidative g_ol ymeri zation, of

separag |m@alos@}tp@a helatingd)egeat antowatgr B the polymerigation; sphion to
f
oS Pt ou bEELAL G SIS r v
polypleapiena etheogohtfonato qmﬁm‘ltate:m polgpinchykend ether pamicleeo pmduce the
catal yst i n_conbi nation per nd an .
polypheRylsge Fihet MbstsRtheangtal s y@ﬁ cﬁ%@ﬁ%@ﬂﬁ%@e{wr %{meﬁsﬂl‘ﬁly
separa?‘w Bgﬁflyth@gbﬂ@g?@é%ﬁ%%ﬁér&céﬁhﬁﬁ cofor OO Héohaical properties.

I am ne or and a catal yst using a
tetraal kyl -type di am ne such as

etramet hyl -1,4 25 but anedi ani ne. [ 0004]
BACKM%M@EHEMS 5 and 6 di scl ose, as catal ysts
[ooo2ef fective for the oxidative polymerization, a catalyst

i n conbi nati on of a copper conpound, an |od| ne

conpoulsicm dn@hoctsélammmnumqﬂe bepmlisplesedzpegrdmgapethods for
produc:&% pélg?ﬁ e§1e5 8?5 gnenrdagvg' Solﬁlgngatfo%to%l pi%n&lﬂ: compound.

[0003]

Patent Documents 1 to 4 disclose, as catalysts effective for oxidative
polymerization of phenolic compounds, a catalyst in combination of a copper compound and an
amine, a catalyst in combination of a copper compound and a halogen compound, a catalyst
using a primary amine, a secondary amine, a tertiary amine, a monoamine, a diamine or a
polyamine, and a catalyst using a tetraalkyl-type diamine such as N,N,N',N'-tetramethyi-1,4-
butanediamine.

[0004]

Patent Documents 5 and 6 disclose, as catalysts effective for the oxidative
polymerization, a catalyst in combination of a copper compound, an iodine compound and a
tetraalkyl-type diamine.

[0005]
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conmpound, a brom ne conpound, and a tertiary am ne
such as N, N -di-t-butyl et hyl enedi am ne or

n- but yl di net hyl am ne, and a catal yst in conbination of
a copper conpound, a brom ne ,conpound, a tertiary

am ne and a secondary nonoani ne. 5 [0006] Patent

DocunepfedhslBitdnBSER RdiS@bS & Sital QTP 08@BinafioRo Lo Baper
conmpound and a secondary aliphatic am ne

or a
compaad pnbimminetompaunidc andd teetiary améns such es NaV'+dig-tmtdpidiylegpdiamine or

Jugtyure an . o .
by RO Tiper Pl gy n corppsitionsfaioaRe, compsnd, s romine
compduidV\@teptiary Qfisd AdGLsecOHRUISY nondéinidet ent Docunents 8 to

10 further describe that the use of a quaternary

[0006bhmoni um conpound i s advant ageous. [0008] Pat ent

Docu ”efjﬁt%ntgllaoéu%eqi? éﬁ ;c/lﬁgllogecsea éal?ﬁ%sr‘g tgﬁﬁﬁpmﬁwia%gﬁﬁ' @mpound and a

pol ynerization ca S and a of Irc conpo I'n an
secondang bliplgtie aatinsidhsicendurg hlighatic iiniizd, @s atiliee baviag g speaal dtructure
inproves 15 the productivity of. a pol.yphenyl en
and NOY NN - ra0is8)y el SAMISRERRAER A0 STPERAC 1B WAIE riiance o
{0007% met hod for separating a pol yphenylene ether and a
ol ymerization catalyst after termnating the .
oxi dat PatentddgumenisSita Bhiurthemdssomibt hit the usoof 4 quatersary ammontum
| iquidsli q‘ui d separation using a centrifugal
COmP%@gd?s‘iV&P? 859 0010] On the other hand, in the
[Ooogp_xi dative polynerization of a phenolic conpound,

di phenoqui none i s produced as a by-product. Since the,
di phenBefentReaimentseth to 13rdisslesgithat hoblending of a palymsrigation catalyst

an = 58 g BTN U8, Gt B RN LA improves
the prédiftivids 6Ba pélspRenykine@thenf di sposi ng di phenoqui none, a

reduction renoval nethod, in which after an oxidative
[0009h0! yneri zati on of a phenolic conpound is conpl et ed,

an am Bocas Iggé#étngs f’ﬁéétﬂi %ge{ilké{@gé Y€ Hathod gpﬁ%ﬁfaﬁﬂ% a polyphenylene

agent are a ol'ynmerfzation solution t
ether aripapaljeediation caglyishaber ténminating the beidytiergolpnbrzation, a method of a
.[0012] ., 30 Patent ,Docunents 17 apd 18 al so discl ose,
contmggusal%%ql-il@]aldﬁp%{pg%gifm@aCﬂ}tgﬁ-gﬁgﬁgmm{e, a met hod of
[0010 eacti ng di phenoqui none wi th a pol yphenyl ene ether.
{0013] However, a pol yphenyl ene ether is polynerized
usi ng @nahe athgshandi incthe osidative peipmerizatosmf m;%pgolg: qosnpound,

diphex%o%u?xpo%ggsi frg)gﬁcge%gals% r}?prioéucdt.i SERRE ﬂie c{ip ee%o&&ﬁofeaéﬂdssﬁhysical
properties and color tone of a polyphenylene ether, the diphenoquinone needs to be disposed.
[0011]

Patent Document 16 discloses, as a method of disposing diphenoquinone, a
reduction removal method, in which after an oxidative polymerization of a phenolic compound is
completed, an aminocarboxylic acid derivative and a reducing agent are added to the
polymerization solution to separate diphenoquinone from polyphenylene ether.

[0012]

Patent Documents 17 and 18 also disclose, as a method of disposing

diphenoquinone, a method of reacting diphenoquinone with a polyphenylene ether.
[0013]
However, a polyphenylene ether is polymerized using a catalyst disclosed in

Patent Documents 8 to 10 and diphenoquinone is disposed, then the catalyst is tried to be
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renoved froma pol ynerization solution by the nethod
di scl osed in Patent Docunments 14 and 15, the
interface between a water phase and an organi ¢ sol vent
phase does not stabilize and jbubbles when the
l'iquid-1iquid separation is carrled out, and thus

removéd FoaPd &?ﬁéﬂﬁa&ﬁm%@ﬁﬁ‘loﬁfby the ﬁféﬁfoﬁ'cﬁ‘ﬁld&ﬁd iﬂ@ﬂéﬁt@&umems 14 and
portion, a nmetal salt as a polynerization catal yst

15, thmtqgfanehcm@amnmat@@hsswﬁ@mml@m@pbﬁsy doep gt sabilize and
bubbleg%}feﬁ 41\?18 eflg% cﬁ ﬁee@ aﬂof? %fcﬁé,r d[tRIQS]W hout éneasures such as

eny ene I'S pro uce

dnscard:ﬁg ah @hbﬁadéqioadl()iﬁh magisak ab e olymerxbsdi catilgst rcempen&nttcmmot be
and t he same nethod as descri bed above is applied,
separagﬂdtq@awéﬁe ¥ frase the polynhenylene ¢jbeRinsPME 48368 cat al yst
[0014]<éorrponent can be separated fromthe 10 pol yphenyl ene
ther, the obtained pol yphenyl ene ether has a problem

i N mechanthermbrep aqnphnphétqdene éflatis producel usmglmfaqutableamalyst

s Rt b BBty s i
althou@ﬁ %eﬂl%glt fa.§ QBbﬁrnﬁﬁEXMAl?ﬂ %oﬁlbﬁﬁént R&YbESkp Qﬁ%ﬂ from the

ect ed di'sposal phenoqui none, an

depllwhfifph eﬂi'?f dhrotaained p@xp,l@lnbrbnc ether haschprieblean mpn@q@emcaleyopemes

s Fg%f) t%%@ ﬁ\as ?\t!‘:nf.lpscl%seg?% E%MME%%S a polymerization

[0015]

cataly$PRempBdnt 45 efficientl Qé;ﬁfﬁted\ﬁomWn yléfle BlabEiiving been subjected to
y Docuggnt 3: US fI;at ent No. 3344116 Patent Docune

disposal: of|dighenpgyinpne, rad ambmhwlemaﬂﬂaﬁtexm@ah@ﬁne@ﬁmw propemes is
-017075 B Patent Docunent 6: JP 52-017076 B Patent
ycunent 7: JP 58-053012 B 25 Patent Docunent 8: JP
59- 023332 B Pat ent Docunent 9: JP 59-131627 B Patent
Dg) t 10: JP 60-042422 A Patent Docunent 11: JP
CITATH 20 A Patent Document 12: JP 61-001453 A 30

WQWM 13: JP 2002-003596 A Patent Docunent
PATEITZ: J -05

720 A Patent Docunment 15: JP 2004-504429
[0015]A Patent Docunent 16: JP 51-122196 A 4
Patent Document 1:

JP 36-018692 B
U.S. Patent No. 3306875
U.S. Patent No. 3344116
U.S. Patent No. 3432466
JP 52-017075 B
JP 52-017076 B
JP 58-053012 B
JP 59-023332 B
JP 59-131627B

obtain:

Patent Document 2.
Patent Document 3.
Patent Document 4;
Patent Document 5:
Patent Document 6:
Patent Document 7:
Patent Document 8:

Patent Document 9:

Patent Document 10:
Patent Document 11:
Patent Document 12.;
Patent Document 13;
Patent Document 14:
Patent Document 15:

Patent Document 16:

JP 60-042422 A
JP 59-179620 A
JP61-001453 A
JP 2002-003596 A
JP 60-051720 A
JP 2004-504429 A
JP51-122196 A
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Pat ent Docunent 17: JP 54-033594 A Patent Docunent 18:
JP 54-033595 A SUMVARY OF THE | NVENTI ON PROBLEMS TO
BE SCLVED BY THE I NVENTION 5 [0016] A nethod is
demanded in which a netal saly as a polynerization
catal yst conponent is efficiently separated froma
Patentﬁ%dl%ﬁﬂw eng 9f.h8ys04nd a pol yphenyl ene et her
excell ent in mechanical properties is obtained. MEANS
PatentABERusEh/] NG TPHE-PROBEAVS 10 [0017] As a result of
studies on a technology to separate a pol ynerization
catal yst conponent froma polynerization solution in

summwpmmmgm ive polynerization of a phenolic
npound, the present inventors have found a nethod

PROBI—W%EQBE@IQH RBYLTHEINYENHON|  salt as a
[0016E°| ymerization catal yst conponent from a pol yphenyl ene
ther, and a method for 15 obtaining a pol yphenyl ene
et her . Aangtkdd ﬁrﬂeniaﬂdétbmhﬂ[iblq: almepal @pleng a pslymEhization catalyst
finding has led to the etion of the present
compqngieis eftisientlyenarpted from FQO yph‘*élyg)ffn@wﬂr A0 Aoy RSy lgne,grher
excelldiftlih ¥hantcal PrdpEHRRSk dkingg.oducing @ pol ypheny! ene
er, conprfsing preparing a polymerization
sol utlon conprising 100 parts by mass in total of 10
5 f_.acphenolic conpound (M and 75
MEAI{[%F@@ %@ﬁ?@agmg%ﬁ%ﬁsaromti c solvent (A, and
[oo17P- 1 to 10 parts by mass of a catalyst (C) conprising a
metal salt as a conmponent; passing an
oxygenAs @rremltmfrsgldwsmtalqtp@lu@&pgyﬁe sprArgige Polyamerigation catalyst

compoéxsﬁtp%' on 1 mg% 1%%1 I)%ﬁ\)/lﬁtgl %ﬁ#nv%gtléﬁgogﬁgm qﬂoq%merlzatmn ofa
phenok® b@ihp&ﬂlthHefprédéﬁt inotntomhavefound a&ﬁéthtbd for eﬁhzlently separating a metal

term nate the pol ynerization; subjecting

salt asqy pshwneriAstian ﬁ@tabr@%mnm ey @wlya%leaylme T&P%fd%’( a mgthod for
ed |

obtainflg P Foheicfe o6 ORRe e AMbicH plifefich 2 Whl Tiling has led to the
completibrubdf the ptesert ihvemtibnl- | i qui d separation to separate a

30 wat er phase to obtain the pol yphenyl ene et her,
[0018] her e n, 0.001 to 0.004 part by mass of an ion

cat al ygf, tiDhnd Ere?&?ﬂﬁ/ehﬁoﬁ 3% fARwTeT | zati on sol ution

before t?] Iquid separation is carried out. 5
1. 2. TheAnnd:th@d:Ifmqmﬂmtmgg& pquplteeylab@etbell compasiagn t he

'on Caf)l%lp ing é D&iyrlnsénggion 50 u%on comprising 100 parts by mass in total of 10 to

25 parts by mass of a phenolic compound (M) and 75 to 90 parts by mass of an aromatic solvent
(A), and 0.1 to 10 parts by mass of a catalyst (C) comprising a metal salt as a component;

passing an oxygen-containing gas through the polymerization solution to
oxidative polymerize the phenolic compound (M);

mixing a chelating agent aqueous solution with the polymerization solution to
terminate the polymerization,;

subjecting a diphenoquinone compound produced as a by-product to disposal by a
quinone-coupling or by a reduction removal; and thereafier,

subjecting the polymerization solution to a liquid-liquid separation to separate a
water phase to obtain the polyphenylene ether,

wherein, 0.001 to 0.004 part by mass of an ion catalyst (D) is added to the

polymerization solution before the liquid-liquid separation is carried out.
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pol yneri zation solution imedi ately before the
liquid-liquid separation is carried out. 3. The nethod
according to the above 1, wherein the ion catalyst (D)
is added to the polynerizatign solution when the
pol yneri zation solution is prepared. 5 4. The net hod
2. accor drRgmbthodN¥cstimgdb thdUbodd PVRhéreindhSionaedlt (DY R@dded to the
ion catalyst (D) is added in an ampunt of 0.001 to
polymerig@npsaiution ymmediately befpraothadinniddliquid senaratigndscariod ewe
of the v , ej ela) '
3. TE%) %yﬁ‘ng%ﬁolré%g\gglﬁie dbdve hey hAinGRE ?Aﬂ%&ay%?)) {shdded to the

atetra conpound repr ésen

polym@ﬁfdﬂdah%o(uﬁbnS\H@mhdvgdiwkrimioa sofutiby & prepared gl ycol
gr oup- cont ai ni ng al kyl anmoni um, sal { conPounc{re . .

4. repres&he Bgtheyd acenrdisizo ary one of the ahpvepleiooiyWhergin thejopgatalyst (D)

. g | and R4 are each

18 add%lgeagea?}ndjéﬁ% P{/WQSF Fdnggér%lg?l%}' gﬁgshed al kyl having 1 to

5. 22 caThemethodnmcording tX ahg osnofthe aboas! @ 4 otherein theripn gatalyst (D)

s eghal AREOEiNG OB RERICteR Y A ML CPTEMRISIoRG oF 2

¥ ingfAlVId ' b rformula (5
plve 2525300 AR a9

shownrelasger of | to 40); Rii is a group represented by
-(CH2CH20),; H (where n is an integer of 1 to 40);
an& X is an anion as a counterion. 6. The nethod
a_clép_r i ngyto any one of the above 1 to 5, wherein the
on catalyst (D) 20 is trioctylnethylanmoni um
chR@ri de. 7. The nethod according to any one of the
above 1 to 6, wherein a di phenoqui none conpound
produced as a by-produ€®#)s subjected to disposal by a

qui none-coupling after the chelating agent aqueous
whereiioR 1 R20Rs #wl Rd sre¢ach indenendensty 3/ liggar pabrapehed @l haying d to 22

rmonat et ' ion. 25 8. The nethod
carbor%aitgg}? U%lgg)(gggna%@g%#géé&?%@%above 1to 7, wherein the
oxXygen- containing gas i S an oxygen-containing gas
havying an oxygen concentration of 10 to 25% by
RiyeNettrR9 X 9. The method according to any one of the
abcﬁ/lsz 1 to 8, further conprising using an

(5)

wherein Rg and Ry denote a straight chain or branched chain alkyl group having 1 to 22 carbon
atoms; Ry is a group defined as Rg, or a group represented by -(CH,CH>0),-H (where n is an
integer of 1 to 40); Ry is a group represented by -(CH2CH20),-H (where n is an integer of 1 to
40); and X is an anion as a counterion.

6. The method according to any one of the above 1 to 5, wherein the ion catalyst (D)
is trioctylmethylammonium chloride.

7. The method according to any one of the above 1 to 6, wherein a diphenoquinone
compound produced as a by-product is subjected to disposal by a quinone-coupling after the
chelating agent aqueous solution is mixed with the polymerization solution to terminate the
polymerization.

8. The method according to any one of the above 1 to 7, wherein the oxygen-
containing gas is an oxygen-containing gas having an oxygen concentration of 10 to 25% by

volume.
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oxygen-cont ai ni ng gas having an oxygen parti al

pressure of 0.0147 MPa or higher and 0.0883 MPa or

| oner, and controlling an absol ute pressure of a

react or gas phase section to Q. 098 MPa or higher and

| ower than 0.392 MPa. 5 ADVANTAGES OF THE | NVENTI ON
9. [0019] T{{imeMo8H8EIrdin@ S RhY BR Sfrhe 8bdVeCE R, lfdrtiSe RBIMPLising using an

a metal salt as a polynerization catalyst conponent
oxygefcontatnigmgasitazing aormxygethpartialypress i0f&f 44 MPa or higher and 0.0883

M RSB R S5 ek PR il g o 000 Mo
or high€?@3@lowdiehdst @senMRanvention will be descri bed

specifically hereinafter. [0021] The pol yphenyl ene
et her according to the present invention includes a 15

Hf\,ﬁq@ mer having a repeating unit
mv%@%éﬁ%@% or rruﬁgN( 1) shown below R RZ R4 3
[001911) wherein Rl and R4 each independently denote a
hydrogen atom .a pr.i mar r. secondary | ower  al kyl .
gr oup, THhe Pressff InsAHOR ?a%?fﬁﬁ’ﬁflﬁlﬁ é?ﬂ?{lartg 8 Ft?\llﬁ% salfps %golymenzanon
X% ‘?1‘219&( yBHEhyIRL1EZS. HAhrEAde 8 P6Rphenylene ether excellent in
catalylgncgg%gﬁ%’gnt yxggggteya hydr ogencbgtome g‘gﬁ ngry or
mechanambpebpesties.ower al kyl group, or a 20 phenyl group.
[ 0022] Specific exanpl es of honopol yners of
pol yphenyl ene ether resins include
MODER®OK & ARTN NG OUT THE PhemMTEme) et hers,
pol y(2- net hyl - 6- et hyl - 1, 4- phenyl ene) ethers, poly(2,6-
[0020%i et hyl - 1, 4- phenyl ene) et hers,

ol y(2=et hyl - 6-.n- pr.opyl. -
Dol (278 Aesp BRI by d5RaBRs oty REfemater
foo21pol y(2- met hyl - 6-n-butyl - 1, 4- phenyl ene) et hers,
pol y(2-ethyl -6- isopropyl-1,4-phenyl ene). et hers,
pol y( 2Thepplyphenyisnerethey aeeayfling tothsipsesspicinésntianiaciudes y

: s md v hown below.
omofi e af Fobelyife ARt S 1y PHREKnRATY BHAFATL shoun belo
egpeci agjy preferable. [0023] The pol yphenyl ene et her
reyn gopolynmers refer to copolymers containing a
ne ether unit as a nmononer unit. Specific

eof include copolyners of 2,6- 5
| phenol and 2, 3, 6-trinmethyl phenol, copol yners
oﬁ42,6- ;nethylphenol and o-cresol, and

(13

wherein R; and R, each independently denote a hydrogen atom, a primary or secondary lower
alkyl group, a phenyl group, an aminoalkyl group, or a hydrocarbonoxy group; and Rz and Rs
each independently denote a hydrogen atom, a primary or secondary lower alkyl group, or a
phenyl group.

[0022]

Specific examples of homopolymers of polyphenylene ether resins include
poly(2,6-dimethy!-1,4-phenylene) ethers, poly(2-methyl-6-ethyl-1,4-phenylene) ethers, poly(2,6-
diethyl-1,4-phenylene) ethers, poly(2-ethyl-6-n-propyl-1,4-phenylene) ethers, poly(2,6-di-n-
propyl-1,4-phenylene) ethers, poly(2-methy!-6-n-butyl-1,4-phenylene) ethers, poly(2-ethyl-6-
isopropyl-1,4-phenylene) ethers, poly(2-methyl-6-hydroxyethyl-1,4-phenylene) ethers and
poly(2-methyl-6-chloroethyl-1,4-phenylene) ethers.
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copol yners of 2, 6-di net hyl phenol ,

2,3,6-trinmethyl phenol and o-cresol. [0024] The

phenol i ¢ conpound used in the present invention is a

conpound having a structure zepresent ed by formul a

(2) shown below R5 R6 OMH 10 (2) wherein R5 and

R7 eacRbbndan9a @Sldim@ﬂ@ml Q- ﬁeﬁ%/l‘éh@gﬁﬁb@h‘érﬂsp&:ally preferable.

rimary or secondary |ower ~ al kyl group, a phenyl
[0023Eroup an ami noal kyl group, or a hydrocarbonoxy group;

and RO RO henS AR oy RASTSSR s BRELE Bl RIS Ripining o

atom a or SGCOI’] ary

phenylehe aher @mom mbﬁoﬁl@ﬂi’rﬁﬂ [_Sfﬂﬁiﬁh @xalplek i:lfbré‘tﬂ' ﬁm&mﬂ:opolymers of 2,6-
i ncl ude 6 di met hyl phenol 3, 6-trimethyl phenol
dimethyipheppl anded, hpttEmeHiPhepols c@;pq;yrﬁsqs 9h &fofimethylphenol and o-cresol, and

oo ST g B Gtgprerol - >

[0024P- net hyl - 6- n- propyl phenol, 2-ethyl-6- brom)phenol

2-meth | phenol heno
2- et hyﬁ% PB %'ngwwd usgd zbt%ﬁéwem IBV‘E%QEW fighppund having a
areials] f 1 uor ophenyl ) phenol ,
MMxmﬁ?ﬁ%?ﬁ§H%H¥&go [yl %E@ §W§b§m6A6 di t ol yl phenol . These
Rgonpopgds may be used singly or concurrently in two
pfe thereof. Small anounts of phenol, o-cresol,
p-cresol, 2,4- dimethyl phenol,
' Hhol, and the like are substantially all owed
¢ contained. [0026] 25 Anobng these phenolic
J , 2,6-dimethyl phenol, or a mxture of 2, 6-
| phenol and 2, 3, 6-trinmet hyl phenol are
preferable, and 2, 6-di )hylphenol is especially
preferable. [0027] The omati c solvent used in the

whereﬁﬁ? ﬁlﬁ:%-;' eadf fhdlegéhﬁ]teﬁtl A rﬁ)?éc‘ ? ﬁg% ﬁ%%ry até}nmﬁ éﬁgﬁar)p 8t seicgncﬁlry lower

t1Cc SO
alkyl g@@rm @lphdnyﬂ Fyouiy aﬁainﬁzmn@ﬂ SepabT al\ﬂjrcﬂhéarb(ﬁmdy gdcblﬁi;? ahd/Rs and R
?r the whol e of catal yst m xture. ?s of
each mﬂﬁew@m ¥ defote p hydrogen @tpmwarhquse&#% H%”f‘é geoup, or a

h tol uene, xyl ene, and ethyl benzene,
P eny‘%ﬁolgenat ed aromatic hydrocarbons such as

[0025]chl or obenzene, dichl orobenzene and trichl orobenzene,

and ni )Ea?np escc()) t g ggrgys)of lécquclage EIGEJlmet yfp enol 2,[3?6qt%1§'1]16thylphenol, 2-
methyl-6-ethylphenol, 2,6-diethylphenol, 2-ethyl-6-n-propylphenol, 2-methyl-6-chlorophenol, 2-
methyl-6-bromophenol, 2-methyl-6-isopropylphenol, 2-methyl-6-n-propylphenol, 2-ethyl-6-
bromophenol, 2-methyl-6-n-butylphenol, 2,6-di-n-propylphenol, 2-ethyl-6-chlorophenol, 2-
methyl-6-phenylphenol, 2,6-diphenylphenol, 2,6-bis-(4-fluorophenyl)phenol, 2-methyl-6-
tolylphenol and 2,6-ditolylphenol. These compounds may be used singly or concurrently in
two or more thereof. Small amounts of phenol, o-cresol, m-cresol, p-cresol, 2,4-
dimethylphenol, 2-ethylphenol, and the like are substantially allowed to be contained.
[0026]

Among these phenolic compounds, 2,6-dimethylphenol, or a mixture of 2,6-
dimethylphenol and 2,3,6-trimethylphenol are preferable, and 2,6-dimethylphenol is especially
preferable.

[0027)

The aromatic solvent used in the present invention is not especially limited, but is
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The aromatic solvent used in the present invention is
preferably tol uene, xylene, or ethylbenzene, and is
very preferably toluene. [0029] 10 A solvent having a
property of conpatibility witlg water can be m xed into
an aromatic solvent in as |arge an anmount of the

an arofatiy eslver@ SwHieh disstivdaial prizflolid\enisbuad hagimg aflowvhifolecular weight, and
present invention. Ex | es of sol vents havin

dissolygs @ nartqy the wa@lmﬁﬁicsiaﬁis mixtpren Kxamples of ﬁl!F@éO?‘@g@dh@ll@e aromatic
t . .
hydrocitidhs et B iAAHe, tdElchR Y1t dyd EBOBRRIone, I RRR Hfchhari

hydro@irions sacedsadhborabehzend) dichlarobaizene adi tiieblosabehzems, and nitro

di net hyl f ormam de, and 15 sul f oxi des such as di net hyl
comp%lf}aﬁe%&émt &% €nore sol vents can further be n xed
[oo28ps required. [0030] The solvent used in the present

I nvention can act especially preferably as |ong as

t he soThearpmiatie salvesnded indthe pfesenibateation & prefepabilntpluene, xylene,

thsﬁgnco atibl e vvitttl V\@tgrl. Exanpl es of solvents often

OF SLIYIREFHr 814 FotthY PEHIYY d¥UPHon sol vents such as tol uene
[oo2zgpnd xyl ene. Selection of 20 the ratio of a good

solvent to a poor solvent for a polyphenylene ether

bei ng 4 splyeythavings priopety ofispompetinBity Wathywaier eamrdbeinixedyinto an

L. I bzal |

aromafly RIGHR 5 B SIS Yo B S8 BnR bR NIA R £ A0FhitREE of che
present Aiveftictl ExaaplessFlsyiesiits havigg aPrypedkd cdmpatibility with water include

ol yperization nethod as a precipitatjon
alcoholyughas methanah ethapolgad iprorarprk ketanesfughas agetone and methyl ethyl
o tial . . _ _

ketond RIS RcEle onf B Kiphall o RS S sy B pryqrmide, and
sulfoxidas suohsas difiythyismdforidet hOnpoe seme solverentandiorther lemixed as required.
0030 ef fective oxidation catalyst for producing a
[ ]pol yphenyl ene ether by efficiently oxidatively

pol Yy meTheZiohebnf ubdGH Y SresAi R Ton & RAEPEOGIIR Preferably as long as

oxyggn- containing gas through a polynerization
the solyentnas o wourditipn oEsubgtantialydheemphénsompatitle with water.  Examples of

r tic,solvent.and the catalyst. 30 032 .
sotvenfi iR oo SRS o ot Bispol o leP o ayigne. - Section of
the rativadfal govd s6RERN toai phdr S6lee ToPpélyplicly RaE ethef b&ifig @ polymer obtained

copper conpound, a brom ne conpound, a diam ne

by oxi¢aivsbipriymeriziag o pbpl}olicmmgund]@ag @mk@@mlmization method as a
solutioR SEAHAL O ARATEn AR B a3 b B Ao P Y ke o

nore pre npri ses
polymerésa¢ivh inddthaioaspoprecipiation podyapeizadonpritnd, in avHicloapolgnir is

. conpound, .a di am ne conpound, a tertiary nonqam ne |,
pfeclp%gg%mﬁ%lﬁw he EcagtiRmIq) VR Aloagvi EQF&%%FHG’%{@GG%PHA
[0031]COPPer conmpound usabl e as a conponent of the catal yst

(C in the present 5 invention is a cuprous conpound,
a cuprThe catatpsy (Gplused in the presentinvbtionot an Effectpleexidation catalyst for

productitpgea polyphenylene ether by efficiently oxidatively polymerizing a phenolic compound

by passing an oxygen-containing gas through a polymerization solution comprising the phenolic
compound, an aromatic solvent and the catalyst.
[0032]

A catalyst (C) usable in the present invention is a catalyst comprising one or more
selected from a copper compound, a bromine compound, a diamine compound, a tertiary
monoamine compound and a secondary monoamine compound. Particularly a catalyst can be

more preferably used which comprises, as essential components, a copper compound, a bromine
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cuprous conpound i nclude cuprous oxide, cuprous

chl oride, cuprous brom de, cuprous sulfate and

cuprous nitrate. The cupric conpound is exenplified by

cupric chloride, cupric brom de, cupric sulfate and

cupric nitrate. Preferable cuprous and cupric
comp AL EiaRHnAEBHbub A S5 RN nfoRBARIR cokipolid SR a S&BR@HH monoamine

chl oride, cupric chloride, cuprous bronide and cupric
compayndi de. These copper salts may be synthesized from
[0033£he oxi des, the carbonates, the hydroxides, etc, and

he correspondi ng hal ogen or acid, when they are used.

For exArppger cotpbabusabidsdecodidndet of el @itA19d (8Yin the present
. m xi ng cuprous oxi de and hydrogen braom de (a solution
inventioRds @ GRRrouscHERUNd} § cupsicegamnennd of a gpsiure ersetin dixagmmples of the

cpro R RN S, AP GRBRCUB Yy, s i

and cupranmitee.of t he brom ne conpounds used as a conponent

of the_catalyst (C . accord, 0 the present . ) )
i nvent T%@%ré W&Pé@%ﬁ BPoRIbe: Lo | gpric bromide, cupric
sulfateoﬁﬁ%ﬁﬁﬁﬁ mltﬁ'ié?mﬂ@ﬁeraéﬂee&fp%[ﬁtmlcﬂgﬁg gﬂﬂ@éﬂd? AidRg Ade are cuprous

. tetraet hyl ammoni um brom'de. These used as an 20
oxide, sypreos shigrieicupric chiords sliptous hraxside gndicuprictbabmide.  These copper

sats 33 o S B RO 45 et SRR e BT REn ot Sl
corresPondifY IRléArRALidAFhePTHRORANIRd.  FHCexaRPple, RIF0ES BRInfde can be

. conbination of a copper conpound and a brom ne )
obtaineb iy, BFIAG cuprans exjde andhydregen hromidst (asaltion shessaflie Bspgcially

j T o} e 0 '

prefers B ESBEE A RTIE pre ot Prof SRR IS PpSSABRAIRT iy be used
singly bt ireconsbitlaticd cftwbessndré.nes t he nol ar anount of the 25

copper atomin terns of the bromne atom and is in
[0034); he range of 0.02 to 0.6 not in terns of the copper

atom bmﬂj : ' SR

The di am é%%ﬂﬁgggfr@?nggg@pggﬁg%%&n%ﬁem o? mt(Lfggg)éltalySt ©
accordosy talths prefan) imeotiodaredytimgeh bromidesedium broande, potaasiem bromide,

TN TR NN G

aqueot DR of AEBRBH Bsifg i sDfHabi Shlvad: Uqhwe%?ohﬁle%h;#ibgﬁds may be used
t-butyl et hyl enedi anTne. The use anobunt of a di afn ne

singly epapompohens, onmayerepised irl ¢ombinatianesf, twwir mare theseedlas gomponents.

The m@%?%ra@@%aﬁ{hi%%ﬁlo%ig%ggpﬁtr%gm%gh@ m}%#rgtn}iéjg’ %%‘bllx}lunﬂslse gn aqueous
solutiogrzdf tciFlgf@hs ofide aftl hydrB@ed\biBaridé. RrhelbsB4mbouiit ofWhi&e @bmpHhnds is not

RZ, R3 and R4 are each independent on a hydrogen at om
especigly limied. hutyistorefiaeably Dpr more times and 10 or less times the molar amount of the

copper atom in terms of the bromine atom, and is in the range of 0.02 to 0.6 mol in terms of the
copper atom based on 100 mol of a phenolic compound.
[0035]

The diamine compounds used as a component of the catalyst (C) according to the
present invention are diamine compounds represented by the formula (3) shown below. A
preferable diamine compound among the diamine compounds having such structures is N,N'-di-
t-butylethylenediamine. The use amount of a diamine compound is not especially limited, but
is usually an amount 0.5 or more times the molar amount usually used of the copper atom, and

the upper limit is not critical.
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branched chain al kyl group having 1 to 6 carbon atons,
and all of themare not sinultaneously a hydrogen
atom and R5 is a straight chain or nethyl-branched
al kyl ene group having 2 to 5 f carbon atons. [0036]
The tertiary nonoam ne conpounds used as a conponent
Rof the ~Ccpjalyst (C) according to the present
P Non are aliphatic tertiary amnes including
RA |cycIP tertiary am nes. Exanples thereof include
trlnethy mne, triethylamne, tripropylamne, 10
tributylamne, triisobuiydam ne, dinethylethylan ne,
di met hyl propyl ami ne, aIIyIdiethyIanine

[ hyd - n-kyt vyl am. ne S yI am ne
Wheref&ﬂm?ﬁ #ﬁf'@%ﬁ% % ﬁ?"é’rﬁ“ﬂ%"eﬂ%n“é%’ *%Ygd? 33/"‘“11%‘&053 H??%%‘é ghain or
branched thiia alse draii Pflﬁ%ﬁgﬂstoas CPbROAI6ME , andrallNEYhdde ateSRA siniultaneously a
conbi nation o nore thereof as component s.

hydrogegatompandtRy in asiraight chajiber r@sfﬁ@bbranplgﬂdl allmlexﬁ'ogromba%g 2t05
rably in the range of 0.1 to 15 nol based on 100

carbmpa[tﬁlfﬂgf a phenolic conpound. 15 [0037] The secondary

[0036]Jmonoam ne conpounds used as a conponent of the

cat al C) accordjng to th resent invention
et us Bheerha, oantHize Carporgsafied as & comAonb ) srtalys: O
accord‘i’dg t%QHé ?ﬁ)( Iﬁ'iﬂ\)%ﬁtloﬁj hrerthH&ti@ t@f‘HaF}eamﬂleb Ak AByBRe tertiary

['am ne, ntyl am nes, hexyl ammes,
amlneail cExamm thespf mcbIdc mramhmbmlned rtltmhszlymam triggopylamine,

S T AR T R T - —————

dlmetﬁymsw@ﬁhﬂnmet eﬁt@nlsomapguﬁﬁiel dntl sl ok HaMM A MTIRSe tertiary

i ncl ude phenyl'met hanol ani ne, N-phényl et hanol ani ne,
monoaipeRIRGY b¢ uwdrsmmm compenentror may Heaised inccomebhieationi afswo or more

thereoﬁlés( n{%&,@ o ph?ﬁé/ {1 haét&@{ﬁ? g@ﬁ%{’%g not.e npeecmlla limited, but is preferably in

the range (oﬁEJCIthISQﬂdilQﬁyéd) &t enabbod ﬁﬁnen&ﬁ@@hﬁ&uﬂf N-
hydrocar bon-substituted anilines include
[0037IN- et hyl anl I | ne, N-butylaniline, Nnethyl-2 25
net hyl - dj
bibine %oﬁllp?frlnﬁgasg%&% gsn% hﬁ @RBEof th cat.alyst (©)

di pheny am ne ut are not exanp

accordiiiyto¢he pressnd awyantmmmatuda dlmethplammehs d'rmbyl:tmmasﬁeh pmpglaynine,
i pati.on o

v as a component,, or e used n co
diisopropylapyuge, dfray latagiecgﬁ%éh ne, aming, dipenty P’é’b"fs’
dlhexylasmneptdl&g@sﬁin% Id{décym[ﬁ;ﬁés dmzeylanﬁl%p %aié@&hgranm@

range of
methylpnmydﬂmme,aoetpmlbnwlarmm pﬂ@gﬂ]loﬁdxgla@anal yStangpdys of N-(substituted or

nonsubéﬁ Fpggﬂ l?#gf)glk Og?lglré‘l%g ﬁ%ﬁ}gﬂﬁrﬁ gﬁ,my@%&ongﬁr | SeSP]zlphenylt.ethanoiamme,
N-pheﬁaﬂﬁmbmﬂamﬁ]equm-ﬂﬁtWﬂ%ﬂyl)&harﬁ)lﬁrﬁﬁ@ nldﬁ(béfné’(ﬂilgﬁé‘ﬂ thanolamine,

' nd and a tertiary nonoam ne conpound }5 The
N-(2, Qréttmtbxlphqrxx})eﬁ@a@l@mmganddwn@ jorenhenyl ¢th'«mlﬁqn@ﬂ xamples of N-

hydro&fb%ﬁm%ﬁ&ktﬁteﬁ%ﬂﬁfne? fiite N RS aniline, N-butylaniline, N-methyl-2-

methylaniline, N-methyl-2,6-dimethylaniline and diphenylamine, but are not limited to these

examples. These secondary monoamine compounds may be used singly as a component, or
may be used in combination of two or more thereof as components. The use amount thereof is
not especially limited, but is generally in the range of 0.05 mol to 15 mol based on 100 mol of a
phenolic compound.

[0038]

The catalyst (C) according to the present invention comprises all of components
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5 conmpound in the range of 0.02 not to 0.6 not in
terns of the copper atom based on 100 not of a
phenol i ¢ conpound, a brom ne conpound in the range of
0.04 not to 6 not in terns of jfhe brom ne atom based
on 100 not of the phenolic conpound, a diam ne
of a coppRdIolm, aRomARAIBMPbund) -a2iAHiInEROMPLLAE 2 sebshdaB] @bnoamine
anount of the copper atom a secondary nonoam ne
compewithanshaltertinry nipaopmingecogipoond. npt to 15 not based on
[003 00 not of the phenolic conpound, and a tertiary 10
noam ne conpound in the range of 0.05 not to 15 not
based Orheldtilyso{Cpdcchiténgridah©piesent droventiom prefdralflg @bmptiees a copper
catal yst (C according to the present invention np

e
compgyrg rthe rapge 6P 024nel tg 0.6-3pliateres /i sheeonpsT aRm baaﬁ{;@ﬂ 100 mol of a
t 4 A f sl
phendlic cOnthui g xS pihe oo i fic Tandy of 0151 P B Hfbams of the
bromine raon balsei ront 106 maing ¢heophe@oli6 compound, 4 dimnting compound inthe range of
. the brom rﬁe aiiom based.on 100 npt of the phenolic di
0.5 o mAFAHRT the Mplal AMUnt 81188 GARPST ATTH & & Ppnepryng goppound i
the rahp&BA0. 1 ol 181 8 BR4&ALonOf00L NS FIMPSRendli& BdhPoundCand a tertiary
copper conpound, a secondary nonoam ne conpound in )
monogéne comgusd i9the range af§. mot tobldsnel tsed 0 1o mobef thy ghenolic
com gh&[ml ic conpound, and a tertiary nonoam ne conpound
PP he range of 0.1 not to 5 not based on 100 20 not
[004qf the phenolic conpound. [0041] A nethod for

preparing a pol {WEH zation solution in _the nethod for .
pr oduciHg catalysb(Glareniding e the prepent dtepPHEOrQPreffsably comprises a
r v I G
corpd 558 L S o5 SRINS 36 PRSP copper o based o 10
mol of arphenuiit dolpound, abromihé compbivelnn tiie’angedf @06 atcd by S inol in terms of

(C. to a 25 reactor, or dissolving each of a phenolic,.
the brogHRR, AR GoRsd G JOLTPLEHING Sheralir ORI ARG COPPOURH in the range
b . . LUk
o0 02 P A ) B LB 08
monopuiinenemipoand omtheshngei of.2 mot toeS met based ool 00 prad efithierphenclic

ol yphenyl ene et her .according.tg the pr nt .l nyention
compBind, B Ffesfiag o nmith crmepud i ghe Abed G ftg 165 Mol bistd on 100
mol ofiiRSHeusIk dmpouddr t of an aromatic solvent (A) in

advance to a reactor and then introducing a phenolic

[0041donpound (M dissolved in the rest of the aromatic

sol vent, (A t h reactar.. [ ] ] r .

or oduci bkl do BRendEERSkpetitatbn ballioh ) HE HelBbu fo producing a
polyphéBdé&it ethet actdarding!io Gt presedt Reaivrsmay cempiiriatrbducing independently

conpound (M,, an aromatic solvent (A). and a (ngt al yst
each gfomnenents gbp phenalis sompruad(M) iap arematicrolienbi andiaratalyst (Cyto a

| | .
sl L8 PRy BT R O romic sivns
(A) ir sbvahae aridd atrbduemgrlootiy thet setlitions pry 2pmctong t he
[0042]
A preferable method for preparing a polymerization solution in the method for

producing a polyphenylene ether according to the present invention is a method of introducing a
catalyst (C) dissolved in a part of an aromatic solvent (A) in advance to a reactor and then
introducing a phenolic compound (M) dissolved in the rest of the aromatic solvent (A) to the
reactor.
[0043]

In the method for producing a polyphenylene ether according to the present
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pol ymeri zation solution. 5 [0044] In the present

i nvention, the concentration of a phenolic conpound
(M based on 100 parts by mass in total of the
phenolic conpound (M and an geromatic solvent (A) is
preferably 10 to 25 parts by nass. In the present

inventiol &hé weiphtd b sHeAcENESAdduRE (M), A gropfa6ip @blhrént (29 End Rakalyst (C) in
is nore preferabléilz to 23 parts bg nass, eci al |
i €

a polyperizatign sglutign arg defingrhas tgle%yve]gjltﬁ@;g t:quvhp@rt e mtroduc):/tlon of the

phencﬁfce of %X M taﬁ(? th%oca st gcn)b%’ ar?@é or ha[s ?éxﬂorﬁ a{eﬁ % pregsmng the

IOI’]O a Cca

polydm&adomgblaﬁkﬁh parts by mass in tot al of a phenol ic
compound (M and an aromatic solvent (A) is 0.1 to 10%
[0044dy mass. [0046] 15 In the present invention, in the

met hod f, ﬂ%fé}l‘t HvRgkidh, Ql? &%@@Iﬁi%%ﬁ%f g?ﬁ@ﬁolic%rﬂ%bﬁ@% based on

after a phe I ¢ conpoun I's oxidatively
100 padb hyrerase 'miptahoﬁﬂ:elphemig: agpound (M aud an sromatic eolvert (A) is

SN TRV TR NE N T—

comp@ﬁncﬁls%xe eéfefably B @i BN by s, Apekila) préﬁh{bl}ﬂ% fo 21 parts by
pol yeri zati on catal yst. component, the chelating agent

mass,amvd\W&terneferabiﬁtl4|t@20aamabsemaﬁmase are 20 separated by
{00453 [iquid-liquid separation to obtain the pol yphenyl ene
ther, before the liquid-liquid separation is carried

out, 0.I1dQHe preséht BRAnii6, thdyonsetgiiion of a aatalysn(©asddys 100 parts by
(D) is added to the ol ymeri zation sol uti og wher eby
mass {ihtal of g phenalicrspmpound Vi padian aematis selventdd) pel hde 40% by mass.

[00 @he water phase and an organic solvent phase when the
iquid-liquid separation is carried out is stabilized,
and t hdnni plesenalntveation iptheymethod fifriobtuining alpplyphenylene ether in

component can effeqgtjyvel .e_s arated fro
whicl SR g coreaanaR (M codmaeniel poffimedeed, § Shelpiage agent aqueous
solutidfi QQMeagmb%é einyi%ﬁfﬁi% sbli¥RA b Rmiritd e %@%érizaﬁoﬂ he

interface betWween the water phase and the organic
diphegoquinerte qeinzpoand positged a3ObyFpeductis dEpa$e¢sand( Dinetal salt as a

porESERASH B AR e RGO ab ol LB oier e s
separhtedl By |aﬂ1qﬁi®-h§|h9 \$EpdpgticWo o@fm@tlﬁ?iolﬁih@ﬁ&l@rﬁ@eth@' Veérote the liquid-liquid
group-cont ai ni ng al kyl anmoni um sal't conmpound

separatiqyy I8 samied dubyp. Qctirtmﬂh Q04(mByt byHweight af@nden catalystD) iy/added to the
polyn%znzagm( sglutlon, whereby the productivity is improved; the interface between the water
phase and an organic solvent phase when the liquid-liquid separation is carried out is stabilized,
and the metal salt as a polymerization catalyst component can effectively be separated from the
polyphenylene ether.
[0047]

The ion catalyst (D) according to the present invention is to stabilize the interface
between the water phase and the organic solvent phase.
[0048]

The ion catalyst (D) according to the present invention is preferably a
tetraalkylammonium salt compound represented by formula (4) shown below, or a polyethylene

glycol group-containing alkylammonium salt compound represented by formula (5) shown

below.
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wherein Rl, R2, R3 and R4 are each independently a
strai ght chain or branched chain al kyl group having I
to 22 carbon atonms; and X is a negative ion as a
counterion, and is preferablyg negative ion selected
fromd- and Br-. IRg R41-1VY-RIi XC 0 5 (5) wherein
Rg,and R9 denote a straight chain or branched chain
alﬁyl group having 1 to 22 carbon atons; Rio may be a
defXned as Rg or a group represented by
- ( CH20) "-H (where nis an integer of 1 to 40); R1l1
IS group represented by -(CH2CH20), H (where n is an
integer of 1 to 40); ¢§ X is a negative ion as a
counterion, and is pre ably a negative ion selected
. m N | . e .
whercth 8T, &1 Ry 4 R e et AR ol s ELRY 5 brahod chain alky group
havingriebeRataton dtehQahy Mistamegativenion use cbludernicte and OQeferably a negative
) 15 Ip . the present invention, before the liquid-liquid
ion selegted Gomdd #d BGr i ed out, 0.001 to 0.004 part by .
weight of an ion catalyst (D), preferably 0.001 to
85383 part by weight of an ion catalyst (D), is added
R, -ON&-RgIX¥meri zation sol ution based on 100 parts by
mags in total of parts by mass of a phenolic conmpound
( &nd an aromatic solvent (A) in the polynerization
solution. [0051] 20 I&#Te ion catalyst (D) according
to the present inventi s used in 0.001 part by

r . 0 j tial . of
e R PN 838 DA B YRt Bl 02 caor
atom@ IRy Bl be a@rv@hdefindd ak Rs bhe ghnipytepresehddd wn-(SHLUHL,OR:H (where n 1s
cthe liquid-liquid separability i i mproved, If the |
an integer of diig 4R 19)2 BIOED r%nrwgn&ee%v n&%@@éﬁrﬁ (wherg 1 éran igteger of 1
o 40 3504 SRRt 1y oy S LG5 Aol Ol rom
and Btonpound (M 25 and an aronatic solvent (A) in the

004 ol ymeri zation solution, mechanical properties of a
{00 gaol yphenyl ene et her conposition containing the

oFtoct r gt i speBilly preferabl
af f ect Zﬁl.en%xﬁ[ggg%@%l%%&?ﬁg tgrﬁgeslgﬁ%ﬁ?%\?e nt inoln, sl:i' foi ?{ preferably

trioctylendplsflammoniven thigudel- | i qui d separation, the ion
0050jat alyst (D) can be added to the pol ynerization
{ olution at an optional tine point. [0053]

In the present invention, before the liquid-liquid separation is carried out, 0.001 to
0.004 part by weight of an ion catalyst (D), preferably 0.001 to 0.003 part by weight of an ion
catalyst (D), is added to a polymerization solution based on 100 parts by mass in total of parts by
mass of a phenolic compound (M) and an aromatic solvent (A) in the polymerization solution.
[0051]

If the ion catalyst (D) according to the present invention is used in 0.001 part by
mass or more based on 100 parts by mass in total of parts by mass of a phenolic compound (M)
and an aromatic solvent (A) in the polymerization solution, the liquid-liquid separability is
improved. If the ion catalyst (D) according to the present invention is used in 0.004 part by
mass or less based on 100 parts by mass in total of parts by mass of a phenolic compound (M)
and an aromatic solvent (A) in the polymerization solution, mechanical properties of a
polyphenylene ether composition containing the obtained polyphenylene ether as a component is
not affected.
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5 1n the present invention, the ion catalyst (D) is
added to the polynerization solution preferably
i mredi ately before the liquid-liquid separation. In
the present invention, "immedijgtely before the
l'iquid-liquid separation” neans a period between the
[oos4)i e when a chel ating agent aqueous solution is n1xed
i'nto a_polynerization solution and the time when th
li qui d-Inithgiprgsent prveations if it & beforeithaligud-liquig qemu?n me ion catalyst

(D) ol BIE T4 Ine fiBbri o spiotiGf p R ARE B, 1 5,

[00533hen the poI yneri zation solution is prepared and the
time when the polynerizatjon i nin
pol y merinahe PiSserhaTeRnan, ﬂilf‘slopﬁﬁfiag%é)) hAfad tp aheiptymerization
] ntion, the
soluttIBgﬁyﬁ‘&‘éﬁB ﬁmm%a?sbea ¢ l% IE u?%ﬂglg]ﬁ;s@ arhtine

cat al’yst rization sol ution
very priaftike piekgnt atventien, t'immediatety bdferegbé qud'rlz]md sgparation” means

s perBA RS 416 Y1Gh & PP BHES E4E ARSE RIPRY b into

polyrHér?z%ﬁBﬁ solfi¥EMd @8 tinld\Whditht BeudOIRhid®Beparation is carried out.
oxygen-contal ning gas starts to be passed is not

[0054special |y limted, 20 but passing the

oxygen tainin tart :
o8 pricat Pieefndfitar 26 R ERp BT IARlgE B} BhiyfHRfizaton

solutidf Gebvéealtid timb wifeh th&pdiphw@uum@omcaﬁ iy paapatrea andithe ume when the
preparation of a l;;rrerl zation sol ution.

polymsnjagtian tﬁdﬁt@iﬂﬁ‘ieﬁgthg selymerigatonactiyin is mprayrd; U%lqhsls more preferable.
[005 repared by m xing oxygen 25 and an optional inert
:gas such that the oxygen concentration is in the
r egi on Iafthé presdat mntion ithy ipntcatabyst (D) is addedatiora, pabymerszation solution
red hy m xi nd an.optional, inert gas. The
very piskara [yt the fsngy &t e ol &ﬁr%ﬂ%‘? SQIWROTIS PFRAEYas t he
[00 6]nert gas does not largely affect the polynerization
reaction. The inert gas is typically nitrogen. [0058]
30 In t]lnethq:mmﬁmﬂtfon produtinga potypherqigxgmnhamquimgmgt@axeseﬁt

1nve1{g)&9nv F%Exlé 213 ﬁtgoyg%%g&qpta?rﬁaégg sg%{ tg:}ge passe8 is r?otzeép/gmally limited, |

but p@siigafe 6Vl ddniniA@ gad 1§ stanfed 9rdi‘érﬁf>l9ra'ﬂél" Bn\bff £phendlic compound
obtal ned g’dllutlng air with a gas containing
e

(M), an amy@n solyentr{ Adyend ercatalysh (@xis intradugedto amgagter ingyspapation of a
I ﬁé)'g 9] 15 The nmethod for producing a

P"Y%ﬁ%?gﬁa FeR% et her according to the present invention

foosref erably conprises using an oxygen-containing gas

whose oxygen partial pressure is 0,0147 NMPa or bg
and 0. CB¥301YEEN-6PNIANRE 2asAR éhedliﬁ%eflblnl"P‘?ﬂ?ntlﬂ grepgeed yraixing oxygen

and aR'dpriohdl Sndt gés%cﬂ fitat the oxygen concentration is in the region of the present
invention, or uses air, or is prepared by mixing air and an optional inert gas. The inert gas
usable is an optional one as long as the inert gas does not largely affect the polymerization
reaction. The inert gas is typically nitrogen.

[0058]

In the present invention, the oxygen-containing gas preferably has an oxygen
concentration of 10 to 25% by volume. In the present invention, an oxygen-containing gas is
more preferable which is obtained by diluting air with a gas containing nitrogen to an oxygen
concentration of 10 to 20% by volume.

[0059]
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phase section of a reactor to 0.098 MPa or higher and
| ower than 0.392 MPa. 5 [0060] The gas-passi ng anount
of the oxygen-containing gas according to the present
invention is not especially lijgited, but a preferable
gas-passing rate is 0.5 NI/mn to 15 NI/mn for 1 kg

of a phepehitod Rff%{{iﬁirfgtb%ﬂl%ﬁép&@né BhePRcithtid foathé Present

. reaction. Although the amount is not critical, too ,
invention preferablareompriseshesingodn okyigen-containing gaseviinse @uxgamuartial pressure is

the ti tyl My I i
0.014335PY 5B T by B 50 GRTPRE Y Rhl FBbreofhe g
phaseRctidiDOMNE reaétbefocmboTBIParcR hivthepimbloas thah O3 MRaessi ve
upsizing of a facility and the increase in an exhaust

[006QJas ampunt, danmging profitability. [0061] Wth
respect he & > E eIl ' to th t
o ut | o SR RERASH bF ey RARCARKIR ot Bhicling to he presen
invention i3 wow especmiiy dinsitad; butt dyprefeodbld gasdpassipg cate &s& & Nlinhig to 15 NI/min

eaction, .and too , hi t erature.t hereof
for 1§ ake pheriois compowst oy e {56 Bl edledion e o Aligpgh the amount

) [ . r i 1 - . h . - l
101 SR (4t S A0 08 e et i

desiredembledulioweigbt isireaxhed becomes yorylong.i zZBy contrask 4@ jarge an amount

cording t.q the.present. 20.i.nveRtion.l s t . .
theregh gsBesal Bpoplpmis PEtHe SReOR Y PP S p ALl ol e inpregse ingn exhaus
gas ahBhOdarhsiRg pfofiiadility. enpl oyed in which passing an
oxygen-contal ning gas is stopped, and an acid such as
[006ydrochl oric acid or acetic acid, or a chelating

agent i .. . .
by erdifiabiped it e RpBifile 8Fhe polymerization sqlution gocording to the
preseAbinaatlion] $incd Wbl aatmperatiréithersdf hirdlyspropresses tixodectidnpand too

.. areaction liquid to deactivate the catalyst tqo . .
high ¢ tmperatpre thﬂeotﬁﬂaw@mszt ¢ FAlystin Gemp crses:the redbisicarried out in the
i tdnOR, ' [ i phenoqui none
rangecdg?}e)tg&g r(l) de’ aﬁ@o%g%gggyaéﬂge gdfﬁg?’glcllggf Q%dgj“ ng the
[o06330l yneri zation is not limted. 30 [0065] In the

present inventiaon, subjecting the di pheno%_ui none
conpounkhegrehod &y tersninating,the PRyIETZafinn fieptiopaccording to the present
: [ | I sposal by a qui none-coupling, or a
1nvenﬁ§%1¥%§§ftg§€éc¥aglgd@t‘ﬁfégiél y renoving it is preferably
[006Fnpl oyed. [0066] 16 |In the present invention,

O P e C QUL 00 0 ML v i asig o
oxygél-tMEtlingBat BAGEpged, SdSRORRI $uR as hydrochloric acid or acetic acid, or a
chelating agent aqueous solution such as ethylenediaminetetraacetic acid (EDTA) and its salts
and nitrilotriacetic acid and its salts is added to a reaction liquid to deactivate the catalyst to
terminate the polymerization.

[0064]

In the present invention, a method for disposing a diphenoquinone compound
produced as a by-product during the polymerization is not limited.
[0065]

In the present invention, subjecting the diphenoquinone compound produced as a
by-product during the polymerization to disposal by a quinone-coupling, or a method of
reductively removing it is preferably employed.

[0066]



di phenoqui none conpound can be enpl oyed as a nore
preferable nmethod. [0067] 5 In the present invention,

di sposal by a qui none-coupling is very preferable in
which after a chel ating agent jgqueous solution is

m xed into a polymerization solution to termnate the
pol ymery ' ifdne- ygEihivaldth @n

sol uti c}h%l?‘gsblgibtnt gltq’%%%ﬁgg%%%g? agﬁﬁaﬂﬁﬁicgg%lgdr%er ature

diphenequinére: inpeund end apolypheylerierethes aneailowed to pergbi) disppge the

ooy .h i ' '
diphepd e g e P hBlRysf o EOfEpRierfiE BB, 5
{0067f‘|0t l[imted. [0069] In the present invention, a nethod

or separating a_pol yphenylene ether is tef.erabla/ )
5 enpl oy da thenPigpgng MVEREOTh Glspaeal by aiquitonewsouplingisvery preferable in

‘ ac _ o . Nl
whiolf Wit Crpfac? b Gl sbBfion fio@a ik a1 iHzali Sodtfon to
termigith elie painderitgion e kémprgature efthopolgmerizationi sotutioa ds semdt 60 to

dried to obtain the polyphenyl ene ether. EXAMPLES
120°C g s tRepparat g s maintawied frddrut 2h0EhiG P Wit | be
[Ooﬁﬂescri bed by way of Exanples, but the 20 present
I'nvention is not limted to the foll ow ng Exanpl es.
10 [0071] IGaherpresent doedtion s methéd ahgepemtiagd pClypbemdtneather from a
Exampl es wi,l |, be described hereinafter. [0072] 25
polym: m splude st imittd. Exanpl es according to the
[00693resent i nvention and Conparative Exanples, a reactor
sed was a 10-L autocl ave-type jacket-equi pped .
r eact orln theypresent inventiom drmethod Siraspparatinga pejyphenylene ether is
prefe?a:b nq:ertggl{gy%{ i’n1 6hi§g§?e§g]}%§?z%tihg ls%lgﬁetg %tas‘tqgjrgctseﬁ% IpPerc]:ip(i)tfatio:)n into a
15  solveAXMRE s aRMaAb] wicHdses ndt diksdIvothe poRipRenydmdtiteradid the resulting
di scharge valve for sanpling 30 were installed; in the
precigitate issdltar¢dbandodriedite obtsie thepolyphpaylenecther. t enperat ure
regul ator and a peephole to confirmthe inner
condition were installed; in the upper section of the
EXAMEEE®r, an introduction port of polynerization
sol uti on conmponents was provided; and in a vent gas
[007Q]i ne, a control valve- equipped reflux cool er equi pped

W th 3 HESAIRES o drSRAPHILAIGh SNSRI G bies, but the

17 [O s according to the prese n
20 preseanihveitiguas abi Nmaitédkanthe ésllovdrg Examples. :
[0071]
Common procedures in Examples and Comparative Examples will be described
hereinafter.
[0072]

25 ({Common procedures)

In Examptes according to the present invention and Comparative Examples, a
reactor used was a 10-L autoclave-type jacket-equipped reactor, having a cylindrical shape
having an inner diameter of 16 ¢m, in which in the bottom section of the reactor, a sparger to
introduce an oxygen-containing gas, stirring turbine blades and a discharge valve for sampling

30 were installed; in the side section of the reactor, a baffle, a temperature regulator and a peephole
to confirm the inner condition were installed; in the upper section of the reactor, an introduction
port of polymerization solution components was provided; and in a vent gas line, a control valve-

equipped reflux cooler equipped with a decanter to separate a condensate was provided.
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2, 6-di et hyl phenol as a phenolic conmpound (M. [0074]

5 Exanpl es according to the present invention and

Conpar ati ve Exanples used toluene as an aromatic

solvent (A). [0075] The prescrjizbed addition anmount of

each conponent of all catalysts (C) used in Exanples
[007§§C°rdi ng to the present invention and Conparative

anpl es was set such that: for 10 1,000 g of
2, 6- di rixamplestasporidingciopheprssent inventiersand Q@gpayative Bvapples used

oot O R oS 155 7

[oo7ﬁi nmet hyl - n-butyl am ne was 38.11 g; and
i -n-butylam ne was 15.03 g. [0076] Exq%ggl es acgcordin
to t he Frrampiesaccording todhe prese atieR arAComparpinesE es used

£L . nium chl oride as an ion catal yst
tolue%e%s):{na?g%)”i Exp%hn‘g{{gg according to the present
[0075Inventi on and Conparative Exanpl es used an

oxygen-cont ai ni n s to be passed whose o en )
concent THERIES a‘%ﬁ%“"[ oWt of sge W%ﬁ%@ﬂﬁwsﬁﬁﬁaused in

ExardpPestddor@{r336 e fn@é’e?ﬁ‘ %r{jv@ﬁ‘ticﬁ{‘é}ldc@ﬂﬁ%rﬁﬁ{beyﬁxa@iﬁ%%set Ll that:  for

as-passing rate o e oxygen-containi ng gas was set
1,0005g of12, Sdimithicphenod, dupkopsafxide, was U29%g; a4 Pheqedous solation of hydrogen

bromER 4Tg (PR SRR Ry e e Red 102 e iaRiaa-bifflamine was
38.1128 afi@Al-hutylahie widwssiyrgam of the reflux cool er was
regul ated to control the absolute pressure of the

[0076]leact or gas phase section to 0.25 MPa. [0080] In

Exanpl rding.t e - LV i
Compar AP0 AR ilgtorrhdit ERkidh ¥ CofipRiive Examples used
trioctglphetliyl ammoalupositdridd ad @ ivgretalydt )i met hyl phenol , a

catalyst (C) and a catalyst 30 (D) in anbunts
[007esi gnated i n Exanpl es and Conparative Exanpl es was

pr epar it r ' Jqct i £
T e
oxygantarttaining\as to bepassat whosemx4féh cddeentrativhavas¥Pslat i ve

007 ol yneri zation had conpleted, the tenperature of the
[ éaol ymeri zation solution was regulated to 40C. [0081]

18 I n [PRERDES aBring'td thel fedeiCinRERER nd COEPHrAtRR Bhshpies, the
Conparative anpl es, "t he

gas-passing rate of the oxygen-containing gas was set at 4 Nl/min-kg for 1 kg of 2,6-
dimethylphenol in a polymerization solution.
[0079]

In Examples according to the present invention and Comparative Examples, the
control valve downstream of the reflux cooler was regulated to control the absolute pressure of
the reactor gas phase section to 0.25 MPa.

[0080]

In Examples according to the present invention and Comparative Examples, first,
a polymerization solution composed of toluene, 2,6-dimethylphenol, a catalyst (C) and a catalyst
(D) in amounts designated in Examples and Comparative Examples was prepared, introduced to
the introduction port of the reactor; and the temperature of the polymerization solution was

regulated to 40°C.  Until the oxidative polymerization had completed, the temperature of the

polymerization solution was regulated to 40°C.
[0081]



10

15

20

25

30

oxi dati ve polymerization was carried out by stirring

the pol ynerization solution and introducing an

oxygen-contai ning gas fromthe sparger. The tinme point

when the oxygen-containing gagg started to be

i ntroduced was defined as a polynerization starting

time. 9nERQRdleslabodrdmgRb Gt Reqat MivestidntaridComp@ et Examples, the
_invention and Conparative Exanples, an aqueous . . )

oxidatiye pelyserigatieyas castiedew by shTing the palymedigation salytionand introducing

an oy D ORISR Wobr 10kl TREHIRI A A NG BhytishWdntaining gas
startefi @b pehricdatédowasddined ash palyacbrizatidciD8ating imlen Exanpl es
according to the present invention and Conparative
[008% v anpl es, after the pol ymerization ternination, by
regul aty 13 e loNEtRIh drCSflpdPhtivedtxamples,
80C, thlgmgl %3£+&E§‘%§5%%%32‘?c05pﬁ]‘ng to r%_act xamples, af
aquealisgbimtion of EDTA tatrasadainy piitwys atded dtonethevntsodistion portcand the

,di .t he diph ' - .
polyr%%fqahég g‘ﬁgtlgﬁbgﬁﬁé:&f%%?i rr}g]? Sbcgﬁ}%dou C@%Iv% %g@mt%lzgtignd‘%% terminated.

[008 ccording to the present invention and Conparative
anples, after a water phase was separated fromthe
pol yrerinExamptesactardingrio therpressot inventionsanddrompargiiyedgxamples, after

s .dropped..i n. et hanol havi ng ,t he .sane vol. . o
the pilf Ber it gty bR afi e oS el MeaPRtR spfuiSRol ymip ac 80°C, the
dispoBal b§ a%ﬂiﬁkﬁféecdﬁﬁﬂﬂé td¥@et difHeBSquinade 4nd Jﬁé?ﬁ@hﬁsne ether was carried out
according to the present invention anc nparative,
to dispreatbt diphenoquinatiepreduged is @ bypreduskfering the polymerization.
008 ol ynerization was term nated, a part of the
[ ‘ﬁol ymeri zation solution was sanpl ed. Hydroqui none was

added tfa Bxamphala¢e@dingab il présuntinveiticoaid Compdrative Bxamples, after
wat er phase was separated, the

hhe_ pol ynerization sol ytion .
a waigpplifise Wag sergraspbEamthe n@lwn@ﬁé#tlwfq%@n, ihe ol zgtion falution was
ool Bl R B IERAS0 588l BB o ater i

disposdl dgraquigoreccdupling)t esent i nventi on and Conparative

Ii_xarrpl es, the precipitated pol yphenyl ene ether was
[0085]urt her thrice washed with methanol having the sane

vol une, In?g&i’rfﬁiléé;a%mh%qg the rRsehPANERtGH dRIOCSthpakédtdbe Examples,

[ 0087] anpl es according to the present o
immedintely aftentha woidat np polymienizsat onamgsl tesminated chpast of the polymerization

oG Bl ARG e OIS e
wateﬂggﬁyw sépataid, Ak pdNARERAUSN YoIREONTIEple Wa9@FsHpeli i methanol having

npl es according to the present invention and L
the sapogrpelnmeity pregipitats! nglyphegygge ether (after the polymerization termination).

[0086]

In Examples according to the present invention and Comparative Examples, the
precipitated polyphenylene ether was further thrice washed with methanol having the same
volume, and filtered and then vacuum dried at 145°C.

[0087]

In Examples according to the present invention and Comparative Examples, a
chloroform solution of a concentration of the polyphenylene ether of 0.5 g/dl was prepared, and
the nsp/c thereof was measured using an Ubbelohde viscometer.

[0088]

In Examples according to the present invention and Comparative Examples, the
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obt ai ned pol yphenyl ene ether (after the disposal by a
gui none-coupling) and the other conpositiona
conmponents were nelted and kneaded using a ZSK-25 type
twin-screw extruder to obtainfga pol yphenyl ene et her
conposi tion. [0089] 5 The conp03|t|onal conmponent s

obtan‘xb?iaﬂ) (% pheRAPLGST @ﬁ@@ﬁh@ ldRgosdd by faeqfum %ﬁpluig) Wl theQdther
an np

arative Exanples were as
compPsitigpd] eaynpenente waesr me¢lrdmnd k@e&ﬁdwm@Z&ﬁQSéme—screw extruder

ool P ARFREBigug 1T, S 1) b ained

[008dfi gh-i npact polystyrene (HIPS): in terns of O 5%
tol uene_sol ution, a high-inpact, polystyrene
val ue ofherqogppositipaalsompgnents used in Examp a@%é!ﬂsﬁ‘a e present

iﬂveﬂ%g’g%&g&%ﬁg%ﬁr\?\ﬂf@g%&@wﬁ)ﬁov&Ubber concentration

ose average rubber particle
Polyphicayleheethera@PE) e da pylyphdnglenalethec Gafier dre disposalbyveaguidorn®-coupling)

obaifgg iy gash Sh FxamEles By BRRPRGHLY EREIPIet prposed of o -
High q%&:b% a?eé)rage m)FPC kin ¢e2nR| 2916 'ﬁﬁl\férfé%oﬁltlon a h1§ arcr)lgact polystyrene

ecul ar wei ght of 15 about
whosenalua obys@(dineasursd at30°€Blsbigmi<DIbbedxﬁldegnsmbomter 3680GH dl/g; whose

A T T T AR S —r

@dﬂg Ryrell Ltd PoI yethyl ene (PE): a
the C%ﬂj ensr,llletﬂ;l/ po?gy{epﬁlgfene whose MFR neasured at 190C at
Hydragéna‘aad bidck cdpdlyneg (HTRYr dirhydtogerdbddvinBie?idaBofieaSB 8 blogk topolymer

comgo qo%wgggg I@Bﬁbgﬁﬁﬁé g%@gﬁ%ﬁ&g gqrﬂge Eaehr%q%% ggﬁgcular weight of
about SRS fdy &t%eﬁéﬁg&kéﬂﬁ‘bl%ﬁﬁﬁﬂvﬁfg dbddes5H 88 5 i Dy PRRRIre.

was regulated to 3 respective prescribed anbunts
Condefiset] iphostiEte fHnRSetdsd@t {6R): PECR/eMd (trade tdmeg)dmdde binBaihachi Chemical
Indu ti tlvely supplied collectively froma main
n S‘g‘? ort; and simultaneously, the CR heated 25 and

po}yé;fbﬁ&lﬁed(m}s £ WRRldb Rty BRI GRGVADE W%éﬁ&uréd RIMID°Ciad 8 load of

port using a rreterlng punp; and the m xture
2.16 kmacooading tb ASTMMEZifodas 21 plidamin. a pol yphenyl ene et her
onposition. The extrusion rate was set at 12 kg/h.
[009{]0091] I n Exanpl es according to the present invention

and Conpahakipyd a@é@tﬁmrg% thd $t8send (hve AR omparative Examples, the
conposi tion of t he pol'yphenyl ene et her conposition was

cyhn«headenp@mﬁrﬂm HYR-REevCRxtrudss deseribedatine agoeilatedito 310°C;

respeBlutFsEFibgn apapaRE e HIC HIBS: ATk Al SR i) Plenged. and

quamﬁt‘ﬁgg{l)é glﬁﬁﬁgi‘rég 'cglrltﬁ?lggﬂ'sfrd'fﬁ AHHIL Su gy pbﬁearfdcshderBGusly, the CR heated
and liquid was supplied in a prescribed amount from a side supply port using a metering pump;,
and the mixture was melted and kneaded to obtain a polyphenylene ether composition. The
extrusion rate was set at 12 kg/h,

[0091]

In Examples according to the present invention and Comparative Examples, the
component composition of the polyphenyliene ether composition was made
PPE:HIPS:HTR:PE:CR = 56:24:2:2:16.

[0092]
In Examples according to the present invention and Comparative Examples, the

obtained polyphenylene ether composition was measured for the following physical properties.
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20 Notched |zod inpact strength: The notched |zod

i npact strength was neasured according to ASTM D256.
Speci nens were fabricated using an injection nolding
machi ne nmade by Toshi ba Machisge Co., Ltd. with the
cylinder tenperature regulated to 260C. Chemni cal

resi st aQ&ehed1zb& Hﬁﬂt)ic? s@érp@n 9t The( dorcHBdABKI inffact fifength was measured

hi ckness before subjected to a

speci nen of 1/8 5 th f . X .
accordﬁ?grtb ASTM D256 ne Specimennhwers fabriratadusing angniestigsmpiding machine

madeg L M1EE0HR o LA Bt indly e Bfilep l TREET R
anot hercigeilfeisiire: al RAHRGtRAShITSLBILEE oFhespecimen of 1/8
war pi ng tool so that the surface strain becane 1%

Y
thickngse befooe subjectqdctoiarbamivad trestmentwas measired scerdingdf@i ATy D638, A

..sopr I/ cycl ohexane (60440 . ' .
ens SRRLFREFO) S AP B0 ERpEPhe el e en AR Brer e
anotHerd Spedimdnadittuckiod arisadbkteliodr M edrpisg ol &1 that the Burfadeistrain became
of chem cal resistance. Color tone: The color tone o

f

1%, the apatherrpAcings visi@meryeddn oinined liquid of seprapanglicyrighgxane (60/40)
A pal L zat || ' f w

o 3 by L B SIE bnel {TS B s

definpd esg rétémdnantnof cheetical nesistancabove- nent i oned common
procedures of a catal yst ,._and 250 of. an o
ot oy Seolpriongas Tt et toae OF hbpdiaetnes fetertrindL vispaly,

[ooogontrol valve downstream of a reflux cool er was
regul ated; the liquid tenperature was regulated to

(Examflg;1)t he pol ynerization solution was introduced in a
react or

. a control valve downstr.e a l,u
ool or dadtvigiden i R T B lfighyipenol, 574 ke
of toluB&k! b Pr&dribQ £#R&int 38n e sbeYEeRertioRéPESIMAEN BEbcgbsres\dfa catalyst
passed froma sparger, thus oxidatively polynerizing

(©), mde2 58 me ofign isnentalyst AP) warepared;dairodycsd e Teaetpk a control valve

t et r asadi salt was mxed.intp t. ' ' o
oo 8 Al 8 SRR el o 4o e
polyR&Yi24Bh séitib®Was afitbdatdd ihQteadbr; 3 Qofirdl vaR@ dovstream of a reflux

oxi dative polynerization was termnated. At this

cooler ivas regulated;ithofiquit cempsrgtnes wasnewlated 60 407G randas oxygeancontaining

gas W3S s B0 e et S BB RolSstrpg 6-Bimeifiiphencl.  An aqueous

solutinRIFEIPEA {RaSsHiyYa Sale Vad nfRasiath B¥ pblyeneiizhtici@h@ionpl S0Ngin after the
in which the polynerization solution was heated to 80C

start efithe osidativepolymericgion and stiveedfor Vormin and the xiglatiye pelymerization

.t f . t - -
was WEgioplelc AR HEAmb Pt B 86 Bl Hbrl Rttt diflen Qi to sample a
polyptiagiens ehtn(afte the poBmpplzyfibieteythizatio) hdhereafier, diphetauinone was

. phase containing the catalysts were separated. At this
dispasedrby thermirongzeouplingoitophicithe polymerizatign solptienwae to 80°C and

s G R s B 1
of waat Wis aisd astdad; ird théreafdrganorgadib phsse cobiatingvie polyphenylene ether

stirred, and ,  thereafter an organic, phase and wat er .
and gowatsephase sonfaipiethe gatalysg vere sepBEAd this tigae. i pyas no bubbling

o OB LER IR AL U OBAH8 ALY o sl
separated.  Further, 1 kg of water was added to the organic phase, which was then stirred, and
thereafter an organic phase and a water phase were separated; and the above-mentioned common
procedures were carried out to obtain a polyphenylene ether (after the disposal by a quinone-
coupling).

The msp/c of the polyphenylene ether (after the polymerization termination) and
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The r)sp/c of the polyphenyl ene ether (after the
pol yneri zation termnation) and 21 the rlsp/c of the
pol yphenyl ene ether (after the disposal by a
qui none-coupl i ng) were neasured. According to the
above- nmenti oned conmon procedures, the pol yphenyl ene
I
the Gy REF the gBlypRErfIE GheRER thoishodrb RFnERNEbIIAL) AR measured
kneadedAdoording fathe aboyesyptivarey |comenaat precedocaspibeipblyphenylene ether

_ whi ch was, neasured for, t act 5 stren
(sftertie Asaephby AUIRRF-SOInEhEH e‘ng GBSk ionRL O RIIEHS were melted and

knea(feﬁl tP E)C%p% BJP&\&?%?E Eﬁgﬁ&; 94] nE gvthéésr}gm%ed for the Izod impact

strenghj thegetentain retio sﬁthqrmoai rmstanqetaud ke estlorltops kg of

s r gs g Ir {Iﬁ?d}/‘ﬁﬁg%?ﬂp lng Eelsull sharte %E‘“ﬁ% 8\%@0&#“5%{? ?‘g ﬁ%‘%‘e cormmon

ooggqrocedures of a catalyst (C), and 150 ng of an ion
catalyst (D) was prepared, and the same procedures as
(Examplelanple 1 were carried out to obtain a

pol yphe her e r 1574
P e SRR Bl Sonh S R Omeidphenc, 574

of toldérsd @?p?éscﬂb(edaarﬂ@um Qfren clmwow&@ientﬁhw &nmmnotl pmeddures of a catalyst
bubbl i ng in the interface between an organ

(C), 3 30 0B ioRStINEH N WHPTR A h AT PEELES a8 fyExample 1
were %Errfeﬁ Soit {oh(?o H@ﬁ)%ﬁrp‘g%ﬁ f@&hé%z\ﬁ&ggf ggrerlﬂ’cﬁ)nrt}:ﬁﬂhﬁnon) and a

asure as phenyl ene et her
polyphen}deﬁe éthezf(aﬂ/arsthp dispasat ty aslmnmnEacam;dir@) 1, There ongmglr@dmbbllng in
or, the | zod act, stre

the irg e G104 S LCPANG SE0hE Bl SPearien Lh ghases werd sBparated, and
thus ﬁ%@ﬁe@ gigpé e&%ﬁ% g%ﬁ;?at%!e egﬁ%ﬁ&%& ﬁ@&éu}‘e‘ii n@érlfl ;Egtzﬁlglneel 1.A
poly;ﬂﬁhﬂhﬂ@ﬂhammﬁpdsmbedvasfprdpa?ﬁ dsgn (Efxampfﬂ U iane tiepbyrbé foolthe Izod
k of tol uene, rescribed .a t set in
impagt sreRBy B ABERIUHO Ch SO BRgAtre Ad ape Solor BBt !
(C) WaSTHRY Beu R ent! g&i‘%e%ﬂ&%n BHIRGEVE8S Tasle 1N

Exanple | were carried out to obtain a” pol yphenyl ene
[009%t her (after the polynerization ternmination) and a

ol yph | ene .ether (after the 25 disposal by a
(Co “ﬁ%ﬂ%@ ?1’%{5‘8& Png). The pol ynerization sol ution was
t r ansf A LB nepizatGieaNitRIn hstituteduF!1; 261k gt b- di‘lﬁétﬁy}phaﬁ)l 5.74 kg
added thereto, and thereafter, when an organic

of toligme, and Pesscribreasmount e 18 éﬁaﬂlﬁv%@lentlﬁ@dec%% P@&egures of a catalyst
(©) WGPl b {h'é%afﬁlgg?&fe s BERBERIE? sR08RNiEd B3 Sbtain a

polypheh{lefidibther @h@ﬂﬂhe w@mﬁn@ﬂtenﬂhﬂﬁé@cmd pqrdlypinnyi/ase ether (after the
di scarded. The rlsp/ & measured as in Exan‘g i
dispoge) Byheersneoupling) éﬁw& TRArHZALIGR SOIHAN, AR B AN} erfed o geparation
ﬁmn%l”‘ﬁ? o?w% er 34 aﬁ@&lstﬂé d tHeFlﬂI%ﬂEP QyHeARA Grgadl O[ﬂﬁgé tnd a water phase
he eten lon ratio em cal reésistance an

wereGepavatet dhere oihmeaﬁnzbbhegmrﬁw irgeficedetweensdheorganic phase and the water
phasg %lncli ?ﬁ:utslti\llg ls%ax"a[cllo;lr was %xf%cult About 100 g of an interface portion was discarded.
The nsp/c was measured as in Example 1. A polyphenylene ether composition was prepared as
in Example 1, and measured for the Izod impact strength, the retention ratio of chemical
resistance and the color tone.

The measurement results are shown collectively in Table 2.

The obtained polyphenylene ether composition exhibited a color tone of reddish

brown.
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The obt ai ned pol yphenyl ene et her conposition exhibited

a color tone of reddish brown. 22 [0096]

(Conpar ative Exanple 2) A polynerization solution

constituted of 1.26 kg of 2, 6-di met hyl phenol, 5.74 kg

of toluene, a prescribed anDunt set in the

(ﬁbove nmenti oned conmmon procedures of a catalyst 5 (O,

and 450 ng of an ion catalyst (D was prepared, and
(Conmhﬂuwaﬁﬁampbé@dures as in Exanple 1 were carried out

to obtajn a henyl.ene 8"

ool yrort DS TRRA R EAGe e ¥ Bl 12 6 dimethyiphenl. 574 ke
of tolli@fe! 8 prdsbigbed aﬁﬂﬁﬁﬁlsetbﬂ tlﬂ AoV aieatiomdaiontgdn pr‘dbaturemof a catalyst

organi c phase and_ a ter phase were separated, th

(C), 254 A3Proegiohis 8D ﬁbqalya@(l?)rmsrmew% rpd dhe aIepsRcedufes as in in Example 1
were ?%?l%& ?aut @%tmﬁ gﬁbg@ %Se?ﬁer fgélkﬂleiﬁﬂf%%ﬁﬁnatlon) and a

as | n
polyghehwlanhﬂthére(aﬂeﬁhh dfsposah’ppalqmmne-ualsplmgép aWhen ag organic phase and a

nple 1, and asured f Jzod i, t strength,
water oY WEiS PR LRFS Q5P PURPLNG S thed MRR ocs Reth R he phases, and
s 605l A0 oY SRR STREREMAS SRR arle ) A
poly;ﬁbﬁﬂénﬁ:ﬁhﬁmsmtpo@mxommpnémrédms in Extinplel Iz add mepaured for the Izod
strength and the reteption ratig of chem cal
1mpaq:tes§ieggtgﬂt@§ retgniiaRdalie P btPPé‘HWIéFFéSt%‘E%é’l“HEW‘%F ®M%ns in
15 Exanﬂ{eerﬁeas[l%%ﬂ resteOAR IhGA E&lé@ﬁ@&?'l@T@Sle A

polynerlzatlon solution constituted of " 1.26 kg of
, 6-di rfﬂtdt;l:!tmhﬂhmlypl&nyltnk gthentomprsitinmevasinfaries i thgdzpd impact
strenggggg i;l‘t}e;rgenltlg@ra(tl@)o cgﬁlalcg Qatﬁﬁt%glge E?ﬁBF Bﬂlygg ?%/ngté{lfe%)cg&posnmns in
Exani&. prepared, and the same procedures as in Exanple 1
were carried out to obtain a pol yphenyl ene et her
[0097(]after t he pol ymerization ternination) and a

et her (after the disposal by a
(C"“g’ %%ﬁ?’% B’ I‘'ng) . The polynerization solution was
t r ansf ex pelymiedizaticresohitiin dmnstituwﬂeif 1.25 Hgoof@f 6-dinhethylphenol, 5.74 kg

added thereto, and thereafter or gani ¢, pha te
of tolupie, & PirscEibed araeunt getria t Vmﬂowé?%mae% Biqcgdyires of a catalyst

(C), A%‘dg}b{ ggf lu? 1051*1%?# afgt aﬁjaﬁrgf?l%ﬁmgﬁ t ¥faGhe Ldive ﬁﬂrol&f‘drgs RHAERample 1

S t’he separation was
were @arfried out to obMin utpo@@hegrlerie etheri (afterthe pelyperization tepmination) and a

i scarde e rlsp/c S neasur ed S
poiyxgspxﬂﬁweﬁgrreﬁqgewﬁ dispesal P8 aitinpie D m%épajfﬁ%g@meﬂmm solution
was tl—%ﬁfgﬂleﬁ tda s%{bgaﬂlfﬁ%ifﬁe?dl k@bf WhRkr Wa9dddddTR@elo, 8hd RBEahter, when an
t he rati o of chem cal

retenti resi stance and the
organio ploase aod e waTérphaseasene sepansted gheretoccurras bybbling in the interface

betwEFH{BF Ot TN ok el pltpes i CegRieeBfon PAFRGRS  About s0
g of 4 ift¥Pface portion was discarded. The nsp/c was measured as in Example 1. A
polyphenylene ether composition was prepared as in Example 1, and measured for the 1zod
impact strength, the retention ratio of chemical resistance and the color tone.

The measurement results are shown collectively in Table 2.

The obtained polyphenylene ether composition exhibited a color tone of light
brown.
[0098]
{Example 3)

A polymerization solution constituted of 1.47 kg of 2,6-dimethylphenol, 5.53 kg
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[0098] (Exanple 3) A polynerization solution

constituted of 1.47 kg of 2, 6-dinethyl phenol, 5.53 kg

23 of toluene, an anount 1.17 times a prescribed

amount set in the above-nentioged conmon procedures

of a catalyst (C), and 250 ng of an ion catalyst (D)
of tolwee, Bh eRdLRC]. 1 Rtifhel B Présofibed MAGR JthiL thedibovéL nforabiddecolnmon

were carried out to obtain a pol yphenyl ene ether
procedyrasdf acaialyspdby ard 250mE of an éamgatalyst 6&) wap greared, and the same

t h ' | '

proc BBt ARI RIS 11086 chich Bl il IREMBheRlof dHLdgRE e
polymerization pamidatidn) ddied polopleiartend ether (dfiebtHel digpobal biyhequinone-

.nterface between the phases, and thus the hﬁses wer e
coupingli | yﬂ%ﬁaroasw% phase and p ayater Pﬁas,e mmaéﬁeﬁg g1 occurred no

bubbi{Athe (ijr&erfa%,@‘ﬂe gl:%% gﬁh%ef LhEthus ?l%'aéé' \Qé}e\@aszllyl szeg%lrated. The

prepared as I n and meas for t
nsp/d wisaoeasstedaasgh Example Ir etepolypirenykine ethet corhpoditied was prepared as in
resistagnce and the_color tone. 10 The neasurenent . i
Emwi% i mgaguref dopthe &qdégﬂ’?‘éte‘ﬂ“?ngtﬁa thg petention rafig ggg‘}emlcal resistance

and th&ESAObEe 4) A pol yneri zation sol ution constituted of
0.77 kg of 2,6-dinethyl phenol, 6.23 kg of toluene, an

anount Thegheasurement paselscare shaiviaooliectivelgin Table he
[Oogﬁbove-menti oned conmmon 15 procedures of a catal yst
(G, and 100 ng of an ion catalyst (D) was prepared,
(Exalﬁﬂém)he same procedures as in Exanple 1 were carried
out to obtain a pol yggenyl ene ether (after the

pol ymerd pelymerizatinniohuionenstitnted of P Il keaf2y4-dimetleylphenol, 6.23 kg
t he di sal. by a i.none- coupli,ng). \Wwen an
of ol & s SL5%s el HASHS 8 YR T EimatB g mmon
procedafe of @ datalyst (@Pid 1O g of Aeiondatilfsa(P) Waé pRpirel d the same
hases, and thus the phases were easil ¥1e separated. The

proceﬁereﬁ 28 By Example havese carsied out te objaimp pelyphenylene ether (after the

por B S ts AFPRY EHEAR AREES0st by hpone
couplingy. r Whentah@nganid piase indh emter phaseasdre bepacaed, ainde bbirred no

col or, tone,. The neasurenent results agre shown .
bubbling inthe (jerface brtwiesn the 1%.38855 e&cg@qls the rgeasjly separated. The

o RS PR A PRSI B s
Exampholind lnehsured forshalzodémpadt saedngththa tetaioniratio bfchemical resistance

aboye-nenti oned conmon procedures of a catalyst (O,
andﬂéﬁﬁﬂ’YQfGB“‘?rg of an ion catalyst (D) was prepared, and

the sarfe fdaQGRMNERAR drd sw(lﬁ%:&véﬁ‘iﬁﬁﬁé fied out

to obtain a polyphenylene ether (after” the 30
[010G)ol yreri zation termi nation) and a pol yphenyl ene et her
(Comp@ahi% EkfiSpidgPosal by a quinone-

A polymerization solution constituted of 1.47 kg of 2,6-dimethylphenol, 5.53 kg
of toluene, an amount 1.17 times a prescribed amount set in the above-mentioned common
procedures of a catalyst (C), and 400 mg of an ion catalyst (D) was prepared, and the same
procedures as in Example 1 were carried out to obtain a polyphenylene ether (after the
polymerization termination) and a polyphenylene ether (after the disposal by a quinone-
coupling). When an organic phase and a water phase were separated, there occurred no
bubbling in the interface between the phases, and thus the phases were easily separated. The
nsp/c was measured as in Example 1. A polyphenylene ether composition was prepared as in

Example 1, and measured for the Izod impact strength, the retention ratio of chemical resistance
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coupling). Wien an organi c phase and a water phase

were separated, there occurred no bubbling in the

i nterface between the phases, and thus the phases were

easily separated. The rlsp/coyas neasured as in

Exanpl e 1. A pol yphenyl ene ether conposition was
and tIRY @latit8Rle @as i n Exanple 1, and neasured for the |zod

i npact strength, the retention ratio of chem cal

r esi st arheemeaguregent raseltscase shownellectivly ipdahle 2nent

result r | ' . : :

obt ai nzr p@l‘% nﬁ@ﬁ eﬁfeé%l%]é@k%%dﬁ&égﬁﬁngﬁ%ﬁa@?mnetrh |e (gerd mpact
strength ahd ¢hel reratibnpiotof chémieabiekisanck tolthe pelypidnybeme redter compositions in

of chem cal resistance to the pol yphenyl ene et her
Examplgpositions in 5 Exanples. [0101] (Conparative
[0101 anple 5) A polynerization solution constituted of

.77 kg of 2,6-dinmethyl phenol, 6.23 kg of toluene, an
(Compamating EQaGftletS)me a prescri bed anmount set in the

above- nentj oned compn. 10 proce f cat.al yst
oy el merigatian Sich pobaftitey of SRk 2 G BatRiphenol, 6.23 kg
of tolBéHE, bl EmSANRD 6 Plie APrésRAbaPambuesed TR ke dbove rergidhéd &mmon

out to obtain a polyphenyl ene ether Elsfter t he
procedutes ok p icatatyisofC)t g ofiun ionchatalyss () panpreparsd canddhe same

procefish i BfautiE TR ol ot {08, a PR dne AT she

poly ¢ izdtio ® Ceriéhatibh P4 d d’lﬂ)l%ﬁh&?l%né sther {afkerthlealisposdl bl gquinone-
phases, and thus the phases were easily separated. The
couplyep)y | ¥hea apsseaniephiase ania water phasepyee sepapated, there occurred no

oo B AREHLALE 1665 (OPRAS, WPl T FRERALGY B Bpprct. e
nsp/dWss medsarddiagin Eadmpledl. ohpstypladnytens ietlienomepositivh wiseprepared as in
col or tone. The neasurenent results are shown

Examply |,candineasyred forthe fzodimpaetstrgngthi the aeteriopdaide of ehsaical resistance
osition was inferior in the lIzod inpact 20
andﬂg‘{ébgélrgt?ﬁggnd the retention ratio of chem cal
r esi st artramémuidhenp syl ere ghewme calidotvelg amatse 2i ons i n

Exanpl es. [0102 (Exanple 5) A polyperizatjon . )

o1 UL | GhfecRnod BRIEReBY ne ook EPBRoOSKICE. WASHBIERT it dpod impact
stren%_th 4ftd K6 recentiOf rdtid! dé%ﬁ@mic@%si@taﬁé@ﬁﬁhé B&?pﬁéf&l’éﬁ% el chMpositions in

e above-nentioned common procedures of a cCatal yst

Exampl®s. was prepared, and introduced in a reactor; a
010 ontrol valve downstream of a reflux cool er was
[ Qregul ated; the liquid tenperature was regulated to
(ExaﬁlQl@iS)and an oxygen-containing gas was passed froma

spar ger, thus oxidatively polynerizin

2, 6- di nepblymsrigatisin soluticacpeagtituted of &t%gw of gs6-ginrethylphenol, 5.74 kg
r i |t J, X [ . W ' '
of tolé%feu ?(?cg%p %b%dna 10URE %'gt tuﬁgxesa?é\??-hgﬁngﬁéd c%ﬁ{dl&?}gljogéhures of a catalyst
(C) was prepared, and introduced in a reactor, a control valve downstream of a reflux cooler was

regulated, the liquid temperature was regulated to 40°C; and an oxygen-containing gas was
passed from a sparger, thus oxidatively polymerizing 2,6-dimethylphenol. An aqueous solution
of EDTA tetrasodium salt was mixed into the polymerization solution 150 min after the start of
the oxidative polymerization, and stirred for 10 min and the oxidative polymerization was
terminated. At this time, a part of the polymerization solution was taken out o sample a
polyphenylene ether (after the polymerization termination). Thereafter, diphenoquinone was
disposed by the quinone-coupling in which the polymerization solution was heated to 80°C and

stirred for 60 min. 100 mg of trioctylmethylammonium chloride (an ion catalyst (D)) was
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30 the oxidative polynerization, and stirred for 10

mn and the oxidative polynerization was term nated.

At this tinme, a part of the polynerization solution

was taken out to sanple a polygphenylene ether (after

the pol ynerization term nation). Thereafter,
addedlioRthé B@lﬁﬂieﬁ@ﬁﬁm%ﬁltioﬁt fRPOBAdzatibe seluirowes Bansfirtedgo a separation

in which the polynerization solution was heated to 80C
funnehrpad 1skg ofiwater was sigledtheretopad hersafter, an organic phase containing the

i t hyl ' j j D et

polyjgh15he/edif i B LR fet bl o BRUQH, BRI ebialcd) It his time,
there fvals YIB®bBIRig ianhes inketface betwaen theorghic phabetand the water phase, and thus

separation, funnel, and 1 k%gof wat er

, dded . .

the phasey wers; eagihitsepR@tedar FaFthery h kgof ayster wggée@&ﬁﬁ%f’?&aﬂﬁ phase, which
N | 5 - - y

v L RO E pEcAgSE, St

abovermehtidriedi cognmien proeedun¢sewéracarrizdtonetrolitsie agiolphienylpiegtber (after the

. and the water phase, and thus 5 the phases were easily
dISPoégg’é(raa(i‘lé’éﬂneﬁﬂ“gﬂ%gs); 1 kg of water was added to the
or gani op ' Hﬁglénﬁ%[he? dffer @b poMifleriZaGibR Mrir@iation) and
an organic ﬁ:a%f‘gﬂgﬁglyg ter phage werepseparated; and )
the nipie of teobypivemlémneherqafierahe gispowtiby e guinene cogplingg were measured.
out to obtain a {)ol phenyl ene ether (after t

h
di sposahcagyding tuhs sheveBEpIoneg comman Hrpg@pgesogwtpﬁgrphenylene ether
kol lohaf d Ited and
e YRR R, S SRR fporaps v ol
kneadidite prépafd £polypleengienp ethet cdmpasitinn, mduh-wasupeadsngd forthe [zod impact
asured. . According.tq the above-nenti oned conmon

strengiR BB PRI TEHS Ch U ST RIS SPe SalF G5  he

di spos ajpdieAufiidip RRuEL4R!sh\d caedtioblyeh Table 1.

conposi tional conponents were nelted and kneaded to
[0103dr epar e a pol yphenyl ene et her conposition, which was

msgségr ed for the lzod inpact strength, the retention
(Examplei% of chenmical resistance and the color tone. 15

The mea,&bb?rm&aﬁ@ﬁwmtﬁmadoﬂst&hmmom igcdfiy@diméthylphenol, 6.23 kg

Table 1. OlOS&ﬁ(Exarrpl e 6:2) A pol ynerization solutio
of tolyesss and an amownt (6 I7timg g nsescribel amonit ¢ ip sahove gneptioped common

f_1ql i ; '

proofihAPASaBsE Y O S, i 5, AEBSEY BESpeyphnyine e
(afterahe pol@rﬁteﬁlzaftgdn t(eﬁ)nilnnﬁﬂl)p#al‘mﬁt&iﬁbdhwme isarhe pthmeﬁdefs as in Example 5.

reactor,, and a pol yphenyl ene_et her after the . .
Aferghiphgnentinans WA diSImehAT0MS Omwgﬁiﬁ@wl?%éﬁ?&% (an ion

\ r th

catalff B0 AW 98810 e PO Zation scfcP Al EPAPIUA AR R Gt the
disposalrbyi ;quinaret-etupbing)(vE)s) obrgisedblyithe same phacedarey avin Fxamipdes S.  When

sol.utj on, and a pol yphenyl ene ether (after, ihe . .
an orggRLF AP B A2l PRGNV S RATIGY. EE "B ra, Hebiif g intertuce
betwSédThe PhAYEE GB Pfusafe Eiﬁhsaﬁeﬁleqﬁly‘isepm@éa. 25 an organic
phase and 'a water phase were separated, there was no

bubbl i nThe nspihef the pekyph@'glemah@ éaftarithe poipmenizatign dermination) and
the MBla OB e SRS ROARE SFARELile QRPOTL O} BiayIRanF SRR Were measured.
termn aﬂlf‘&%ing E(gthgt$8vé-g1iﬂ inedl colftforPprorRIveEY HRRlyphenylene ether

ether (arter I Spos y a qui none-coupling) viere
(aftemthe dispesil by a quinone-coupling) and other compositional components were melted and

kneaded to prepare a polyphenylene ether composition, which was measured for the Izod impact
strength, the retention ratio of chemical resistance and the color tone.

The measurement results are shown collectively in Table 1.
[0104]
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According to the above-nenti oned common procedures,
t he pol yphenyl ene ether 30 (after the disposal by a
gui none-coupl i ng) and ot her conpositional conponents
were nelted and kneaded to pjgpare a pol yphenyl ene
et her conp03|t|on whi ch was neasured for the |zod

(Compaﬂﬁiﬂ%tExaﬁip!@ the retention ratio of chem cal
resi st ance and the col or tone. The neasurenent res

ul t
are shdwelymgrization sedpjon eprviitres of 1.2¢ ke of43.6- dgeethylphenol 5.74 kg

of tolu(e n;&g@ Fg)%éséﬁba%g%% ﬁg)lgﬁhegﬂgxg%én% ﬁ['u!fcp ﬂ)e i o{)ﬁ' bg&giurﬁs of a catalyst

(C) wazg:répahuﬁ agd m’mﬁ)guaedph Q&eﬁdt@?drgﬁﬂ'p‘blﬂp?@@lene I&tl‘feh €after the

ove- nenti oned co N procedures of a cata
polymgrzation deraaationy jgs phiis g doe JAMEProgehresas lﬁﬁaaraple 9. Afer
dlphetfégmﬁeﬁg{ﬁi& ﬁgéﬁos%ﬁ h%{? 141? Tg'[%?&hﬁﬁﬁlypa%ﬁgﬁﬁ ddr?cﬂ: (an on catalyst (D)

rmnation)” was e“same procedures
was added tpthe polymidrization sblpiem aqdlalpoh&phe@éetw ey after tﬁﬁdlsp:gsal bya

auinorgrsopp RIS EPY e SHOP PIRSERUSS PO SRR Whgh g organic
phase B ¥ RARR }Shfs@%ve% E‘Jﬁfarz{t&f l;tl?ﬁ"re HWagnd bﬁmﬁfgl in e Rterface between the

qui none- coupl i ng) was obtai ned by the same procedures
phasesaand thuEﬁmn:h veere pishy sanaraﬁegam c phase and a water

P or 1 L onls REGR polpbiay 188 (Berdhe puirigdlishdgaination) and
the 'nsﬁy@ ?tl?ealﬁil ;}heﬁ?@fi‘é @th@nd(aﬁ-erms :dlfsgégal 9? aldinonelosai ﬁ%‘l'w%?@measured

he pol yheriz n termhnhation) an
as p/ c A!ﬁcdr&mgp@tl;edbewhmnﬂomdl”@mmm precedunes, tegrdyrlenylene ether

(after t?x% éi?sggw 9 %Cr}%g l I n@&ﬁ%ﬂg ag(g}{]ﬁ?%étlon?ﬁggr{lgclmggtst\gere melted and

knead RPoYRERRY b B! Eé neefer %meli‘ﬁu&i R&PvaPHesSured for the Izod impact
qui none- coupl i ngy and ot her conpdsiti onal conponents

strengthethe rcﬂstﬂumnlraan of clleimlcmlerasisidn@cﬁqdrtb@ eoler enpol yphenyl ene

pact TRODRRHTER: FRBlLs BeaRovE FODEYR TEHER: cal

resi stBRCEbtained pH§phdtyRine lefhee coﬁg@snﬁaaﬁus; RIfRTYr if eUké$impact
are shown collectively in Tab The obt ai ned

strengtbiang shereentine r@tqw@frche@mybgqsw@ﬁe tthe ipalyehemene ethas gompositions in
Examd]és od inpact strength and the retention ratio of
em cal resistance to the pol yphenyl ene et her
[0105]corrp03|t| ons in 20 Exanples. [0105] (Conparative
le 7) A polynerization solution constituted of

(Compffai’e’e@‘a@l’ez% di met hyl phenol, 5.74 kg of toluene, a

prescr

T 006 ?ng?éi}fiﬂa on s t)l/dsdt'cotn Feg;b\fq 6@@%&?%%:101 5.74 kg
of toluend, acpu*qdcrrbd:mgmamm L] mlne:tuose-lmimn@acd cmnoapmcydure( 60 3 catalyst

(©, oAy Bt R BBt MBS R oS s, s

polypHea{TeRé ethBe(aftel B PSR/mePizatiortietPARo)UMR al ;rw;)phwlene ether (after the
obt ai ned by the sane procedures as ’in Exa
disposal by a quinone-coupling) were obtained by the same procedures as m Example 1.

When an organic phase and a water phase were separated, there was no bubbling
in the interface between the phases, and thus the phases were easily separated. The nsp/c was
measured as in Example 1. A polyphenylene ether composition was prepared as in Example 1,
and measured for the Izod impact strength, the retention ratio of chemical resistance and the
color tone.

The measurement results are shown collectively in Table 2.

The obtained polyphenylene ether composition was inferior in the Izod impact
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When an organi c phase and a water phase were
separated, there was no bubbling in the interface
bet ween the phases, and thus the phases were easily
separated. The asp/c was 30 gyeasured as in Exanple 1.
A pol yphenyl ene ether conposition was prepared as in
strengfeAdPhrelontion atiEsrohemital fsistdnee tozthe pblyphertylateretiay chmpositions in
the retention ratio of chem cal resistance and the
Examples or tone. The measurenent results are shown
[m%col | ectively in Table 2. The obtai ned pol yphenyl ene
]et her conposition was inferior in the Izod inpact 27
(Compatdtee@ExamphB)t he retention ratio of chem cal

ol BPohptstiseNon KA OBt g ks S D8 hteRRbneAbL 5.53 ke
of tolu%ﬂ%%ﬁ& bh éﬁﬁ)l.lﬂtﬁé 8 PFH&'a%?eéE:ﬁBéd hthﬁxﬁ‘%e@iﬁ tﬁe ét?ov%gnélftloned common

: of toluene, and an ano
procedir&loftai cmmlgest p@)swesr prbga:re@,rmd nntroguiced m g mctor a.nd a polyphenylene ether

B T

After #BhetRBABHE RS &kﬁ@s"ed i;m‘ kg bftﬁt&:t;ﬂﬁllemlﬁ’mmaﬁiumhlonde (an ion
term nation) was obtained by the sane procedyres as
catalysEXB¥pes Blded rg thepobimerizatiefsalean, wa%aap lypbenylene M}fPef the
tri oct
oy R FRMTE P e e i

an orgRfik YRARMH aneatet fiake wefel separated, thdteepmml bubpliag in the interface
qU| none- coupl | ng was obt ai neg ‘%/ e same procedures
betwegnsthe mhﬁsa e phesss ware st senarditthse and a wat er

phase liat i Y .. d
it erf s@g ? ﬁ%ﬂﬁh&%ﬁ%@eégﬁé (%erbchl@Ebl?ﬁ&rlhﬁg@ggnmnatmn) an
the ns}%r&‘ tﬁ‘@ﬁleheﬁ?]@:ﬁé sihefl(afitheherdisposdl byfa qdlﬁ)medouplmg)y#em eneasured.
her (after the polynerization term nation) and

t he r épmrdmg tohlge zpt@wmﬁyn%@t@pﬁ@ procsgures, tl@en@lyp]henylene ether

0sa i non
(after ﬂl?c‘ﬁ?pgfﬂ& Yt oq‘Wl é‘e' 5@8%% i°one W%@ Qimis were melted and
kneadéd'® fepatd B%Wpﬂﬁ@l@te’mher(oaﬁmemtlbmavldbls pas aleaturedifor the Izod impact
ui none- coupl | ngp and ot her conpositional conmponents

Stl'eﬂgae thee f#@lﬂﬂ@%{r cheraicgbesistangs abihe cglopinehenyl ene

et her NG WIRR r l zod

i mpact %ﬁ@?ﬁg %rﬂ@nt rﬁéﬂlt?te&{ enti on ?g‘t&?%b{)? lg:aﬁleéﬁlz cal

resi st The ehamédtpbtypheth)dend ather cofipoditien mea inferordn the Izod impact

resu are, shown | I ectivel n_Tabl
scengiie) W AP ATRER | EAFSNER Rttt o LRl o e spmpositons n
Examt'gl;gst he 1zod inpact strength and the retention ratio

‘chemi cal resistance to the pol yphenyl ene et her
conpositions in Exanples. 28 0 MC
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conventional methods.




| NDUSTRI AL APPLI CABI LI TY [0108] The present invention
can separate conpletely and efficiently a netal salt
being a polynerization catalyst conponent froma

pol yphenyl ene ether in the oxj,dative polynerization 5
of a phenolic conpound, and i'nproves the production
efficiency and yield nore digqymggonventional met hods.
31 CLAIMS 1. A nethod for producing a pol yphenyl ene

1. ether, Aneuiprd for pg}dupmg;aamilypgleaylpnﬂ gther cmapm&mg soI ut ion

gg?ﬂ' b nﬁ%ﬁégaoﬁﬁyﬁeﬁiﬂgﬁa ma@%% ﬁglggﬂ%}n% %0 gﬁr&s %mta%s iggotal of 10 to

25 par@.wzﬁaé%fménafc Rhpd [1 h Gnc P4 ¥L90 parfsDy m@RGT @n Ardntatic solvent
O parts by mass of a cataﬁést (C) conprising a netal

(A), arsia@ i a0 aarwmpmn@mfa tadwst @nmmwmemm@tahﬁdt 3 eprapenent;
O SusSin o YRR RAiRg o2 h@%‘s Bty iZAldn'Bluion to

oxidatieR/ ;ﬁﬂyxﬂ&;@gﬁabh@we@mpwwmpn with the
pol ynerization solution to termnate th

pol ymemixieg g ehelatingneent aqygous WyIoaTotuths @Hb’%ﬁﬁ%% splution to
tenmngtlrﬁziqﬂyﬁ&g)m@ﬁzaﬁmgy product to di sposal by a

e: cou ng or to a reduction renoval ; and _
t her eaﬁﬂagrcung u ldj phehoquindrieecoppound picdatédoas aslul-pnoidmt to disposal by a
iquid-lig gseparat‘;{mgnto se ratea wat er phase

. oalig
qumoqeoco(ggf%g A "Pf?e"e BiPgHEmoYal nanddhes el’V\,'nerel n 0.001 to
0.004 pa L IH%'er | o@ﬁﬁer@faﬂ@ﬂ sblﬁﬂo&ﬁi #liyal- li(q@d depardfl§® b separate a

to the zdation solution before t
water plilaqeltajebtmquhcjpdmﬂmnatenemhes carrl ed out. 2 The net hod

wccor ot AT Aot B g 54 B Bt et e

polymaeia@lbﬁ sbifioh b%téirhblhquwdh @aélﬁtam i Gartiad b d out 3.
The nmet hod accordi ng aim1l, wherein the ion

2. cat al y"£he m@hoplgcmd@a t@ @latmé whereiibe quﬁtﬂvﬁtwﬂ it adgpd to the

polyunfiigich GBS (TG A Ao bRy lqhi G SpRRLSH s GridT .
3. the i oThemeod 3tcdrihgits clainl d eorhémeinathe dormeandly st (DY isCiddled to the

to 0,003 part by nass. 5. The nethod according to any
polymeizatign seluapwhfnmp polymgrizasion seition sprepared.yst (D) i s

4 atetrppl ﬁ%&h@?&%&qﬁr%ﬁ?%@hﬁy SRR rlqerﬁ%@&ﬁgth*éﬂon catalyst (D) is

formul a ( ow, ‘or a po yethy ene gl ycol
added g anpmownttod 00N go ﬂldﬁylpm'n’uynnasm salt corrpound

5. Fepr es,ﬂ? ted h%cyi a]::gorr ing to gn)z one ofo \i\gmsel toVX wﬁLre_inRéle)gon catalyst (D) is

a tetraalkylammonium salt compound represented by formula (4) shown below, or a

polyethylene glycol group-containing alkylammonium salt compound represented by formula (5)

shown below:
1
R..-h}*—Rz X

(4)
wherein R;, Rz, R and Ry are each independently a straight chain or branched chain alkyl group

having 1 to 22 carbon atoms; and X is a negative ion as a counterion;



k (4) wherein Rl, R2, R3 and R4 are each

i ndependently a straight chain or branched chain al kyl

group having 1 to 22 carbon atons; and X is a

negative ion as a counterion;3p32 Rs R11- -Ry X ito

(5) wherein Rg and RO denote a straight chain or

brgnched chain al kyl group having 1 to 22 carbon

iégﬁs; R13 is a group defined as R8, or a group

Ry-eNFeRgrXed by - (CH2CH20), H (where n is an integer

of 11 to 40); R11 is a group represented by

- ( CH20) a-H (where n is an integer of | to 40); and

X is a negative ion as (g ounterion. 6. The nethod

according to any one o# claims 1 to 5 wherein the ion

p IS [ . [ ' 7
wherefi, Tl iy oo aburalh @i bEBI-HUARTHRE 44 B g 110 22 carbon
atoms; g lised groap diefillahaqy, oo groupaegresenteddryodUHeCH3), & (where n is an

, by I, bj ected tq di .
euetf PSR B ek el SRR AT ovters e of 1
40); arRik W 4 RibatiSe RS WuhleribRe pol ymeri zation solution to

termnate the polynerization. 8. The nethod according _
6. to anyThawmethbd aterding 1o awy dne oftdaimisr tofewherein the ion catalyst (D) is

. X n- cont ai nj gas i s an oxygen-contai ni ng gas
tnoctyﬁg%ﬁ ﬂmﬁ}?%gibﬁ%g'&npent ration of 10 to 25% by vol une.
7. 9. Therheihb®dd ascnditk 1@ ahyPoOf cMims Afto®, dhofinla diphénoquinone

further conprising using an g{(&l_gen-cont ai ni ng gas
compoyad Prasiused a3@ bienarasuet is subjegted o gizpasal by, pauinongepupling after the

chelatigg gg(r?ﬂ& tagﬂ%@rug's g ﬁflgn gsf'\fﬁf}eg éviihtotgg Eaalgg'ﬂegiﬁ&%ht Jomtlo! gﬁ t?'glinate the

areac ase sectl
polym&ifi8nMPa or hi gher and |ower than 0.392 Mra.
8. The method according to any one of claims 1 to 7, wherein the oxygen-containing

gas is an oxygen-containing gas having an oxygen concentration of 10 to 25% by volume.

9. The method according to any one of claims 1 to 8, further comprising using an
oxygen-containing gas having an oxygen partial pressure of 0.0147 MPa or higher and 0.0883
MPa or lower, and controlling an absolute pressure of a reactor gas phase section to 0.098 MPa
or higher and lower than 0.392 MPa.




