;.-noe3eH@EL466T@83I uYWI ~~A~l oa=~w. eT. 0~ i u~u~u~~~yuo~u~ METHOD FOR
PRODUCI NG POLYPHENYLENE ETHER 5 Technical Field The present “ﬂﬂmmmmwlﬂlmm”m/
rel ates to a nethod for producing pol yphenyl ene ether. Mre ,
the present invention relates to a nmethod for produci ng the pol yehiker that
includes recycle use of a solvent. 10 Prior Art As a nethod for

synt hesi zi ng t he pol yphenyl ene et he LS a nmet hod of wwm’w

phenol to oxidative polynerization Pﬁsgﬁgbggggence of a co;‘Jﬁ ,J" [mﬂ”m and
am nes such as di-n-buthylam ne and the like, in an aromatic cesmeund 15
solvent . A non-solvent for the polyphenylene ether such as nethanol, water
or the like is added@ﬁWeF%\%ﬁf%%@%W%eEﬁ%r solution to
preci pitate the pol yphenyl ene ether particles. Then, dry particles of the
pol yphenyl ene ether can be prepared through steps such as solid-liquid 20
separati on, Technhgali Fhebdt hanol or the |ike and dryness. It surely needs

to achi eve reductiqQn of the gfnufa %ure ost that corrgonents used in the
above method of prefaPrRgerk ’b%??g SR &% herd MetRRALOF RECLUSHRG ¢

conpound sol yeIYphéRy PEhECEthebEl NMOLE SpedBE a1l P S EREN ESEEB%t ed and
recovered 25 for every conponent to reuse. However’, when dP- n-buthylamne is
used especi athyertioncrehihes, tpt ahmethof Hernpretinblinghéitiea podtyedtieaf

[ | ' I , di -n-but hyl am
and et hanorat iRy Entfd EReTREBRB HR B S30VRE oresent fnvention has

been mad® t oPsbb¥eAtte above problens , and the object of the present
I nvention is to provide an industrially advantageous nethod for producing

the pol yphenyl ene &% ReMebodepar 1Y HER@FHZ 10E dihe D] yolvargilany ¢ thiea .
sol vent usedih&-§01 ¥PACRYLREE s%hsﬁbga%gﬁghgpeﬁgi%%soxid%ﬁ%h as

aromati ¢ conpound sol vent, am nes an her purposés and
advant ages upoilymepizathoniim/tineipaessnde bf@oeppée aonpound aed haihes ng

expl anation. Disclosure of.invention
P sucﬁ as cﬂj-n-buthyi{ams.ne and the like, in an aromatic compound

15 solvent. A non-solvent for the polyphenylene ether such as
methanol, water or the like is added in the above-obtained
polyphenylene ether solution toprecipitate the polyphenylene
ether particles. Then, dry particles of the polyphenylene
ether can be prepared through steps such as solid-liquid

20 separation, washing with methanol or the like and dryness..

It surely needs to achieve reduction of the manufacture
cost that components used in the above method of preparing
the polyphenylene ether, such as 'the aromatic compound solvent,
the amines, methanol orwater, are each separated and recovered

25 foreverycomponent toreuse. However, whendi-n-buthylamine
1s used especially as the amines, it has not been established
a method of separating and recovering an aromatic compound
solvent, di-n-buthylamine and methanol efficiently and
economically.

30 Thepresentinventionhasbeenmade tosolve the aboveproblems,
and the object of the present invention is to provide an
industrially advantageous method for producing the
polyphenylene ether by separating and recovering efficiently

the solvent used in polyphenylene ether production process,



5 The present inventors have made extensive studies to solve the above
probl ens, and as a result, have found that it was able to recovered

met hanol having the | ow am nes content and water by adding water to a m xed
solution of the aromatic conpound sol vent, am nes and nethanol, separating
‘a phase 10 which consists of the aromati @ conpound sol vent and a | arge

portion of the amines fromthe m xed_sol ution bé l,i gui d-1.i &gi d separation,
supplying a %@W’E‘F\‘“@%‘%i gfgpﬂ’df‘ﬂl §oLVeRtr hamdp _éoﬁ_f‘gi _ rG2R%art  of
the am nes and vwalgyhdXpArPoslls! 4881 LAV LA 408 o&NEhdigidddd'9nlBatRBASE
while carrying 15 out side-cut of the amnes. Thus, the present invention
has been acoobbl i séeome Tohbearsfrometheefetfloivhngnekpianatdomat hod for

preparing p nyl ene ether c rising the followi ng steps, (a) a step
for synthesﬁ%ﬁ%gﬁ%%ﬁg%h%§y£gxggggggr by 20 subjecting phenol to oxidative
pol ymeri gation in g pHeARRC & riiferft G109 MRfve: HHIR B tRIME 1HE REndiRksARo
aromati ¢ conpound solvent ', (b) a step for precipitating the pol yphenyl ene
et her parti cs@bveytheidbyerRrRhbems o and aplautmedvlds. paviep Kompide tbadt her
in the aro | 0 o) | tep
for solid- r%%%&gsa{e%géﬁgg izﬁegéo‘éf%{eﬁﬁ%@iéa Eg%%a&i@%/?éﬁg ogf%réﬁ%%gc %l}lrtfgéﬁ:by t he
step (b), arnshdasitdybyhedding vtttk Rol ¥ piersd edduttiloty opaitie arematiiich

met hanol to obtain the pol yphenyl ene ether, 30 (d) a step for adding water
to a filtrateoBpeaRdcBobyeRRe MdpeEcpdomgitRanrdm sgRATARdRI 14 HaSE i qui d
separat ihRg t ' | e NS Sty 1.Algy ti
corrpoun&laandmgi%%’]?s%ﬁ%bén% &?@nﬁa?ﬁ:@t&% Eeg?gg{r%g}i gﬁgvég?e%&)g& a%gf (e) a
step for suppbytigntofetipdamd neenSreniting mixed s odfu triminhiay A1 qadd - e d

obt ai ned by the st d to the mddle portion of the dist,illati ncolvurm
oo o) $9pareElonr stnbLeiRG, & PhaSeh iy ol cana ks ALY Gei Sii n
mai nly of 5 fEthanel; cenbaihefyl adplastCFSithlel Rehitisahdiwvardrerta a

side-cut |iquidconprising the am nesby distilling,recycling the distillate
liquid considishyliathvy edlumn hand diastidlhngdinephalse whitefanrying st ep

( b) ang ( d i ng i des i quij filtrate
whi ch i sr]'%use UQiO“a t%&e@géglﬁh?ﬁ&&ﬁen%bdﬁrnen ! ftg)l(rl %gggéflg?{nﬁgvgéu%iinﬁ&én I on
The pol yphenykeneaetbaplishele present invention is derived froma conpound

represented by the followng forrmula (1) bg oxi dative pol¥rreri zation. 15 R1
R2 That is, the present invention 1s a method for preparing

polyphenylene ether comprising the following steps,

(a) a step for synthesizing polyphenylene ether by

20 subjecting phenol to oxidative polymerization in the presence
of a copper compound and amines in anaromatic compound solvent,

(b) a step for precipitating the polyphenylene ether
particles by adding methanol to the solution of polyphenYlene
ether in the aromatic compound solvent obtained by the step

25 (a),

(c) a step for solid-liquid separating a slurry of -
polyphenylene ether obtained by the step (b), and washing
the separated polyphenylene ether particles with methanol
to obtain the polyphenylene.efher,

30 (d) a step for adding water to a filtrate obtained by
the step (c¢) to mix them, and then, liquid-liquid separating
the mixture into phase consisting mainly of the aromatic

. compound and a phase consisting mainly of methanol and water,

and



HOOH (1) R3 4 (wherein Rl, R2, R3 and R4 represent independently a
substituent 20 selected fromthe group consisting of a hydrogen atom an

al kyl group, a substituted al kyl group, a halogen atom an aryl group and a
substituted aryl group.) Exanples of polyphenyl ene ether according to the
present invention are a honopol yner such3as 25

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

pol y( 2- et hyl - 6- eth?) g st éﬁy{@*@ggﬁgﬁgg the phase consisting mainly

pol y(2, 6-di e&f‘)ﬂetjha‘h SEM' £1 B%rt ined by the step (d), to the middle
pol y(2-et hyl-6-n- prop eny Iene et her?
pol y( 2- net hypeﬁtnoprmﬁ)ytlbeldétsmhérlwtelm) ebﬂlamn BO perform distillation,

l y(2-ethyl 1, 4-
ol (5. ot by STRGTALLRG oUE & BETJLIRSPoLhgHLA consisting matnly of
pol y(2- may hyrhe@nsueioxaewvtoa ﬁ@@f@%@ﬂ@i@wﬁé m&PﬁYﬁ@PW?&E‘r Hdera
copol ymer such as 2, 6-di nmet hyl phenol copol yneri zed
2,3,6-tri nethyﬁphenbllimwdmompmmtheamim By dpstalldngt hnegyadsiong

i nvention is |n| the pal.y.phenyl.ene et her bj ecting
phenol to oxF%%t#ggtﬁgﬁ? %gPI |Hsfﬁ§%ﬁ¥%§éﬁﬁg {] éﬁ%ﬂég &bnpound
and the am nﬁéthanbmenmiaﬁr&ts' ﬁsaaoaﬂe;afdoalaegowprand Pciheamd @@iyclin

hydr ocarbon sol vent used in the reaction of polynerization is prefers%ly

benzene, tol keReSAAR-2PlteAdaudddasspaitalofy the fdddnasey ety df urpd
concentrgfio o] enpyhene ether in a solution of polynerization
reactlon%%s %Fe gga%¥§B5Q¥& 70 W% , nore preferably 10 to 50 wt % .
Further, 10 Ehbodmmahtomomapraammdﬂngnﬁhﬁzﬂnxﬁnﬁimnreaning catalysts

by- products or the_like,_other han yphenyl ene et her and cat sts for
o it sati on ( nEREOROLYPROTBLARE BEHSEhd At RoBr e SEURREIOR S5 of ep
for precipitabidgelinerdm aoebMPBﬁH)A' LT 8588t 8 thleCBo DYoR ey b rRiNnol
whi ch is a non-solvent for yphenyl'ene ether, to the solution of
polyphenylenéléthvrOkﬁdamévar@deNQIdeﬂdundsolvent,obtalned by the step
(a). gﬁgnnunt of nmethanol to be added is preferable 1 to 20 2 tinmes by
wei ght the aromatic conpBynd i R2pol yphenyl ene ether solution. It is
desirable further to let wate exist with a mxture of the aromatic
conmpound sol vent and net hario HOH such(&)range that the m xture can
maintain a single |liquid phasg—4&breover, when the solution of

pol yneri zation 25 reaction iB; suppkied, it is preferred that the

pol yphenyl ene et her solution and nethanol are continuously supplied into
one or nore $wagesnmRﬁaEaJRJam@Rveepﬁedanﬂimﬂepen@é@thzamuhptﬂtuemt

Further, to d th t of meth d d ble t
he. pol VithengPUREBeGr LITRE G O%P AT LHRARE (9% (o PUARRER™ @y o ot 70

mai ntai ni ng hegpar %E:Bhﬁ ta thBsextankat aakzmobfahsnyhe:@&wgaﬁraﬂ&ﬁs &t

precipitate after eatln and condensi ng the pol yphen{Iene et her sol ution.
The step ( caFYﬂsgaogme@nﬁoﬁ solbstdtiuhisd aphrgrovR)- 1 he slurry of

- polyphenyl ene etheﬁxQRﬁiE@%%5&1§£ﬁ%ﬁ§fgng%khef%%%ordingtothepresent

invention are a homopolymer such as

25 poly(2,6-dimethyl-1,4-phenylene)ether,

poly(2-methyl-6-ethyl-1l,4-phenylene)ether,
poly(2,6~diethyl-1,4-phenylene)ether,
poly(2-ethyl-6-n-propyl-1,4-phenylene)ether,
poly(2-methyl-6-n-propyl-1,4-phenylene)ether,

30 poly(2-ethyl-6-isopropyl-1,4-phenylene)ether,
pqu(2-methyl-6-chloroethyl-1,4—phenylene)ether,
poly(2-methyl-6-hydroxyethyl-1, 4-phenylene)ether;
polyphenylene ether copolymer such as 2,6-dimethylphenol
copolymerized with 2,3,6-trimethylphenol and/or o-cresol.



5 then, washing the separated pol yphenyl ene ethers particles wi th nethanol.
As’ a net hod of solid-liquid separating the slurry of the pol yphenyl ene
ether particles precipitated, for exanple, 5 there are a nethod of using a
centrifugal force and a vacuumfiltration method under reduced pressure.
Moreover, not only these but any met hods4can be used. The solid-liquid
separated wet particles of POl yphenyl ene ether ware washed w th net hanol |,
and dried by heat iThe cttemel2) kef thecobrasanlr yngaptiereds aosteRc&ort is
hard to renop o] [ I a ] Wi if
t hese are no%{&f‘éejr:r%%/lg% ?E%n??%g%wg‘ﬁ‘tg. éﬁgérb?}rrtésﬁg%gtqg s%?(’r?gl,&ﬂl %gjse
will remain opidéeideyppayineeclieatdod Wil ithleeparssetdies @fa diecdppyr t he
like. The step (d) iis a_step for adding water to the filtrate 15 obtai ned

by the step feypotnd andthe ppines Hhibsi AFAHathe DFHREFLLW SRIFRRE t he
am nes ard Met hanOphe Abald e Hiydr Pt uiP36aVenE LBEE £n PSS ea¥SIaH | N9
mai nly of the aromati c conpound and a phase consisting mainly of nethanol
and wat er. |o¢ofipoldewricdEldw isepreferablumnrend, watlaenecan@ xydaad ,20 so

that the weight ratio, of .water/nethanol ip the_liquid-liquid separated raw .
sofuti on maydne eseefisiiE tolpdRe B8 e fetasa, e onbrhEt i A
separation, pHeygnahflansiersesaRAsad1At1ch %nﬁsélmau@ﬂi&rﬂd:e%dﬁw
system separation or the |ike. Mreover, not only these but any nethods can

25 be used. »$pxefierably5 thd W ovhmmprepneferablanto thd 0wt hes Fuanther,

2015 ophA% 0GP Y STk Shbie S RETOAY 40 B4

desired,” 1t ate recyc ol yneriza i“on
process. ThebgtppolartsSon thelLiky, oithelrythgnt pélppRERYLENS| Sthe aii
mai nly of methanol and water, obtained by the step (d), i.e. the phase

consi sting nBARRYYSESNEPKaROLYESRIAATLRR iNfe SORPRRF aMROURS 13 fhRl e
porti on, of tgﬁiggg)i_l | ation colum, and separating out the distillate

|l iquid consisting mainly of methanol, the bottomliquid mainly consisting
of water 6 and tTHeesstepc(b)l| igquadstept fomi precieidatieag thee phase

consi sti mai_nl y._of t han and ter, tq be distill r ef er.apl

cont ai nslrkgo PBEgéhﬁP%EESPe %hsﬁoﬁa%%%gwm%ddf“w%&%@ dv.riﬁf% 3 ww
of the am neg. ndnIBBUGBNROED A Jo1dhHHIA 1 WEhedd fo Pafk afb Kot 16W ¢&n be
used as the distillation colum, the tray type columm is desirable because
of ease of abPolyphenylemsreldiay ,intth@raérqn@trgs semppPunfgolvesit. it ained
distillationg.pr ure.  The .distillate solution consisting nmainly of

met hanol , 10b§b?’§|§ng§equ%‘l)s'ti |lation is recycled to be used as the

non-sol vent for prekepahaithddop hefiieiyl eie bed Bddeid ishpseeprableol Bs t he
liquid for washi ngFt he wet particles of polyphenylene ether.in the step ((c

) If (F-af RbESE PYATAT U Se8TORE tHEEPRPPERdAR RHFREALERS op

c ) are contgitRgd doiién i ot P8I e Fhrthbl (RELOIRARIACSLISE £t O
renmove the am nes in the pol yphenyl ene ether particles. Therefore, it is
pref er abl e t watht aaniconeestofathenapéma hibkc aanpaund soiyedits ahfl| e thagehanol
is less than Q.1 .wt%_ The botta iLquid consisting_majin t i

recycl ed 20 &3‘%&&3’&“&&8 Fﬁnﬁﬁgltgﬁgpl‘ga)'.“g’fﬁ“FSng Ié ?ﬁﬁéxggjcﬁvn\%l%g%%fe
inpurities, iigulidrprdeeablMoieodlsshitiegictRé dasiidinbE pdlpwRéeizationf the
system In this case, it is the sinplest way to di scharge water as

dr ai nage25 howeasitiophdn supRtiedntidi A5 REF YR Pt She RALYPRERYT PRS

whi ch becom%%ei—o%ci%t%%n%n etHafbd! 2@8%09&%&188&@19' é&@éi‘i?&‘ 1hebe
conpl i cat ed. reover, Since the cost increases due to the pplenment of

t he di schar gesiewst eore stagepreff arsblreridmivesise 1caetmg aate olpodécabingm nes

in the bottomliquid is less than 0.01 wt% _To nmi nt ai thg con entrgtion
of the ani ne§tii|¥ . Further, to decrease the amount of methanol used,

it is desirable to supply the polyphenylene ether solution

30 into the stirring vessel while maintaining temperature to
the extent that polyphenylene ether does not precipitate after
heating and condensing the polyphenylene ether solution.

The step (c) is a step for solid-liquid separating the
slurry of polyphenylene ether obtained by the step (b), and



30 distillate solution and bottom solution |less than a certain
concentration in the step (e), the solution containing the anmines is
extracted fromthe nmiddle portion of the distillation colum as the
side-cut liquid. It is desirable to set the position for extracting the
side-cut liquid so that the 7 concentr&ion of the amines in the side-cut
| i qui d becones as high, as possible. Further, it is desirable to set the
extracted anbBfR-: SH gjthe separited golypfienhen Std TshAaktisdafainl y
of net hanol @pghWakehanb® be distilled. 5 The side-cut liquid is returned
to the step (d) . Therefore, the nost of the amnes distributed to the
phase consi sting n&s rd ymegfhodktd@rsd lxhdlivatisd depdretiieprial)s loirmulc es
bet ween t he ep. (d)_.and (e d as a result, the .am.ne ich are

i schar ged atht Re IRt pRREx et SFee anar it R Rty Yo5 Skt . For
the purpese phepbf£rd ia/ methdd bl 181AG%h Idem triRigAN FARE- HABM REAARRNT OF
sodi um hydr oxi de can be added into the phase consisting mainly of nethanol
and wat er, t3ibtratiohmedhddunfergtesinqedpressunet hidoreseer, notardiy
returning 15_ih itive to the d it.is desirable,to carry out

si de- cut fro%ﬁﬁg?\%glg:né?%g‘ett?’é)fssﬁ%%%%lg‘u%g%'rral}aerfgﬁgaiggpﬁ Saﬁﬁfrt%tee op of
the distill aweopazdiities &F polyphedfyldife 8theewedle wadehdd @3 EAimd thealdl On

i ncl ude the am_nes naki n&lan azeotrope with water such as 20

di - n- but hyl afiffedriegPryrerkihayPante BHee ¢ Hee 191G Rar thwles.

fol | owi L o8 T g | but
R L i

ki | ograns of thepamtnés dny dirydrsg di s dlhes iare3bbg pémdired- Bunohytmeriwet and
800kg of toluene,._ A solutian in which 200kg of 2, 6-dinethyl phenol_was

di ssol ved inP§6§P<§18F P¥ RMRARgl Hashindg ‘?‘be%iws“c‘atf&m%“)c/igom?iw Thi s

m xed sol utighrticles and will become cause a stench or the like.

The step (d) is a step for adding water to the filtrate
15 obtained by the step (c), i.e. the filtrate containing the
aromatic compound, the amines and methanol, and liquid-liquid
separating into a phase consisting mainly of the aromatic
compound and a phase consisting mainly of methanol and water.
It is desirable to set up the amount of water to be added
20 sothat thewelght ratioof water/methanol in the liquid-liquid
separated raw solution may be 0.5 to 1.5. Further, as for
a method of liquid-liquid separation, there are a stand
separation, a centrifugation and a tower system separation
or the like. Moreover, not only these but any methods can
25 be used. After most of the aromatic compound and the amines
are recovered as the phase consisting mainly of the aromatic
compound, if desired, it is fractionated to recycle in a
polymerization reaction process.
The step (e) is a step for supplying the phase consisting
30 mainly of methanol and water, obtained by the step (d), i.e.
the phase consisting mainly of methanol containing amines,
and water to the middle portion of the distillation column,
and separating out the distillate ligquid consisting mainly
of methanol, the bottom liquid mainly consisting of water



was subjected to polynerization at 40C for 3 hours while supplying oxygen
info a reactor. After the reaction stopped, the solution was contacted with
water to renove the catalyst fromthe reaction solution, and the

pol ynmeri zati on reaction 8 sol ution of polyphenyl ene ether was obtai ned.
Thi s pol yphenyl ene ether solution was mi fed while stirring with methanol of
1.5 tinmes by weight of toluene in the solution, to precipitate the

pol yphenyl erfifdt e siderevesliqndd, coptadndmg, then apdaesepalrhecBhByea

sol i d-1i qui dhepasal RE, t mghhtlo¥asneRsAGL Mt 1 0fed times
by wei ght of pol yphen?lllgﬁggé?hé? Iinn@t ﬁeowet nsol%?lngé V\ater%\%t/a@ar%&eld etdg t he
solid-liqui dPseherablyl ¢ohtaine 40 thabo twie? veef ghethanalb, of0 it érQ netthanol
after additio m'ght be. 1,0 gnd tBe % Iuti%z1 10 S subjected to stand
separation t%" obtafh ?;tnﬁhg_s% oP 90_ u¥hE Qbd A% ®Fonsi sting mainly of

net hanol sand wat erph e v tH bl t2A{ 0Py NE cdBinP aRd 4EkEQ S dikh XHn
side-cut, by using this phase consisting mainly of nethanol and water as a
mat eri al undee usadiias dhe Jdashdlilatign columphethpstraydt¥pd qkimn Hes

bottom | i qui | t.he. low c ntratio f di-n-bythyl an ne,_was

obt ai ned. Th%e%]g%%??em%%cés‘ﬁ%%’%qﬁg?éb% & sifiescity 2‘8%%8‘635 FIupEe 1s

Rat eConposi thenpat2d.c¢alay MedkbBAsttienSuppldiedtillation pressure.

Li qui d2066150. 11. 70. 248. 0Di_sti |l | ed Li qui d133895. 33. 40. 021. 3Bott om

Li qui d403050. 02[ 0.%h¢ §igtddleds gelutiopicrpehshibrug madniy ¢f methgnol,

net hanoly oTL: 54 di | gy q;ca’r% | I An
experi mo}r?t m%é%ﬁl??,&eﬁ?ﬁﬁ%gﬁ%gg?%ﬁé gg‘ne%é%d] t onsagaés\{%xe?(rrp e f'?‘e’éxcept
that distil|=énesolmenpeidmpnecipihattinggpolyplenylerse déhentin thy atsspg t he

phase consisjing nmainly. of nethangl and water as a material under
condi ti ons sL‘BSWP’S'OaF n¥1?‘§blléq§.iaT%8rca’ﬁ€£ﬁﬂgatﬁ’c?n “Eﬁr?cﬂa-rrﬁltﬁllﬁﬁll%#ﬁ ne in
the polyphenylene ether in the step (¢). If the amines inmethanol

used as the liquid for washing in the step (c) are contained
15 in a high percentage, it will become inadequate to remove
the amines in the polyphenylene ether particles. Therefore,
it 1s preferable that the concentration of the amines in the
distillate methanol is less than 0.1 wt#%.
The bottom liquid consistingmainly of water is recycled
20 as water used in the step (d). To remove the accumulated
impurities, it is preferable to discharge at least part of
water out of the system. In this case, it is the simplest
way to discharge water as dralnage, however, when water
contains ahigh percentage of the amines which becomes a sourde
25 of COD in drainage, drainage disposal will be complicated.
Moreover, since the cost increases due to the supplement of
the discharged water, it is preferable that the concentration
of the amines in the bottom ligquid is less than 0.01 wt%.
To maintain the concentration of the amines in the
30 distillate solution and bottom solution less than a certain
concentration in the step (e), the solution containing the
amines isextracted fromthemiddle portionof thedistillation
column as the side-cut liquid. It i1s desirable to set the
position for extracting the side-cut liquid so that the



9 distillate liquid and bottom|iquid obtained by distillation, increased
remar kably asconpared with Exanplel. In addition, the tenperature of each
stage of the distillation colum was al so unstable. The result was shown in
Table 2. 5 Table 2 StagesFl ow Rat eConposition(wt ~) (g/ h) METLDBAwat er Suppl i ed

Li qui d2065550. 11. 70. 248. 0Di sti |l l ate Li qui7d133595 43.10. 181. 3Bott om

Li qui d403200. 04[] 0. 010, 2299. 74 ME: net hanol t.ol uene 10 DBA:

di - n- but hy| aFRPECREERFHPRPF LR ABIRAS HD |%rﬁj1%'°qtt1é"z%%tqe€°&?@pound
sol vent usedy§ %i%ﬂeagrﬁgygibge of rpplyeReNyL eng QEQQEabﬁ.Qetams@%s tiaki ng
the azeotrope with water, and methanol 15 can be separated and col | ect ed
ef ficiently,entdapbéqgpamoyhtneoethet RaviisgOl. (5\Nt©or50\é:nt%r atfi dhepfphass dual

| vent b d a 1 A R
o oduci g poTSBRERGLARCBtREY . ShriBRPEBAR Fogs Y tary 0. Ra, digrti1Led.
synt hesi i NgrRe| et €19 oRiilEel s bive Cubné @ ld F&aepseegl (dp owhdﬁtdf\&e,

polymerization in the presence of a copper conpound and anines in an

ar omat : c cgnb‘@%uﬁ@lo%‘@)l%rﬁhe (@ifw%t@fﬁﬁ@rbqﬁ@thﬂ tthe mhase mm@iyﬁtﬁﬂw et her
Phe aromat | ena5ibh $eTie 88 Bius t8n 1R Hiq, 0B FL LY RERINL SRR 0 "

solid-1i qui dtlsemifqbl(ng) arsd L(I’d’)y, ehdpabyahfeshmﬂe ’ehé%mnbéﬁlvilﬂ:blb)aﬁd'le
step ( b ) ,_and then washing the separated pol yphenyl ene ether particles
wi th met hanofiigehapeadn2shkheoP9phenyl taeldt fR b&Sh‘%Jd‘} dover ¢hp 13 Veddtli ng
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30 which make an azeotrope with wate
and the top of the distillatlon column.

Examples of the amines of the present invention include
the amines making an azeotrope with water such as
20 di-n-buthylamine, n-buthyldimethylamine and the like.

Examples
The following examples illustrate the present invention
more specifically, but are in no way to be taken as limiting
25 the invention.
Example 1
Two kilograms of cupric bromide was dissolved in 35kg
of di-n-buthylamine and 800kg of toluene. A solution inwhich
200kg of 2,6-dimethylphenol was dissolved in 500kg of toluene
30 was added to this catalytic solution. This mixed solution
was subjected to polymerization at 40C for 3 hours while
supplying oxygen into a reactor. After the reaction stopped,
the solution was contacted with water to remove the catalyst

from the reaction solution, and the polymerization reaction



3 . The nethod of claim1, wherein the anmobunt of nethanol added at the step
(b) is 1to 2 tines by weight of the aromatic conpound in the sol ution.

11 4 .- The nethod of claim1, wherein water is added so that the weight
ratio of water/nmethanol in the liquid-liquid separated raw materi al
solution in the step (d) is 0.5 to 5 1. 58 5. The nethod of claim1, wherein
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1098B&’ 10%3&' ()-yYI0YB&' ()-QA[ 9! +"109BB&' () - !l +"109BB& () - y3(

109B&' () "1098BB& ()-!!"10YBB& ()-y@S 10YB&' ()-rivk Al " s10%d& () -
Stages | FlowRate Composition{wt%)
(g/h) ME TL DBA | water
Supplied Liquid 20 661 50.1 1.7 0.2 48.0
Distilled Liquid 1 338 95.3 3.4 0.02 1.3
Bottom Liquid 40 305 0.02| <0.01 | <0.01| 99.98
Side-cut Liquid 15 13 43.2| 0.1 9.6 47.1

ME: methanol
TL: toluene
DBA: di-n-buthylamine

25 Comparative Example 1
An experiment was carried out under the same conditions
as Example 1 except that distillation was perform, without
carrying out side-cut, by using the phase consisting mainly
of methanol and water as a material under conditions shown

30 in Table 2. The conc_entration of di-n-buthylamine in the
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Table 2
Stages | FlowRate Composition(wt%) -
: (g/h) ME TL DBA | water
Supplied Liquid 20 655 50.1 1.7 0.2 48,0
Distillate Liquid 1 335 95.4 3.1 0.18 1.3
Bottom Liquid 40 320 0.04| <0.01 | 0.22| 99.74

ME: methanol
TL: toluene

10 DBA: di-n-buthylamine

According to the present invention, the aromatic
compound solvent used for the production of polyphenylene
ether, the amines making the azeotropewithwater, andmethanol

15 canbe separated and collected efficiently, and polyphenylene
ether having low concentration of residual solvent can be

produced at lower cost.
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10wkt 158 1418 Hopz o thr g mmiig LI Ll
10H 10H 10H; phanodido(9xBdat Hyeiwolymes LiZohdon Ln /i@ poeseRree)of alaspper
10%-4H&! ()'y4égn§55§§96§§ Hg.mgLXes in an aromatic compound éolvent,
(b) a step for precipitating polyphenylene ether particles
by adding methanol into the solution of polyphenylene ether

10 in the aromatic compound solvent obtained by the step (a),
(c) a step for solid-liquid separating a slurry of
polyphenylene ether obtained by the step (b), and then washing
the separafed polyphenylene ether particles with methanc.x].
to obtain the polyphenylene ether,

15 (d) a step for adding water to a filtrate obtained by the
step (¢) to mix them, and then l:l.quid-liq;aid separating the
mixture intoaphase consistingmainly of the aromatic compound
and a phase consisting mainly of methanol and water, and
(e) astep for supplying the phase consistingmainly of methanol

20 and water, obtained at the step (d) to the middle portion
of adistilled column to performdistillation, and separating
outadistillateliquidconsistingmainly of methanol, abottom
liquid consisting mainly of water and a side-cut liquid
containing the amines by distillation, recycling the

25 distillate liquid consisting'mainly of methanol as methanol
of the steps (b) and (c¢), and recycling the side-cut liquid
as part of the filtrate of the step (d).

2. The method of claim 1, wherein the amines are amines

30 which make an azeotrope with water.

3. The method of claim 1, wherein the amount of methanol

added at the step (b) is 1 to 2 times by weight of the aromatic

compound in the solution.
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