1 9 OCT 2004 1 DESCRI PTI ON METHOD FOR PRODUCI NG POLYPHENYLENE ETHER 5
Technical Field The present invention relates to a nethod for producing

pol yphenyl ene ether. Mre specifically, the present invention reg§ggf @ﬁ a
met hod for producing the polyether that_includes recycle use of @ t
10 Prior Art As a nethod for synthesizinb t he pol yphenyl ene ether, there

Is a method of subjecting phenol toggﬁég?gig§ﬁ pol yneri zation in the

presence of a copper conpound and a as di -n-but hyl am ne and the
like, in an aromatic conpound 15 sol vent. A non-solvent for the

pol yphenyl ene et her such as nethanol, water or the like is added in the
above- obt ai ned pol YWEERYDeREORePRODIKHING | ROL. RHENEGENE t BTRER he

pol yphenyl ene ether particles. Then, dry particles of the polyphenyl ene
et her can be prepared through steps such as solid-liquid 20 separation,

washi ng ynt?eg%hq%@@ gyéf&mellke and dryness. |t surely needs to achieve

reduction o cost that conponents used in the above nethod
of preparing t heTperpdmeenytenerammn reUct eas tohe matbuwdt £ er gorpbunitng
solvent, the _am nes, nmethanol or, water, are, each segarated and recovered

25 for ever POLIRBSTHCID G ERRE: HIRES eFPeGhEACALLH- b PﬁyP&ﬁ?ﬁQt i s used
especi al |y 35t 0l 1eadds N85 BOhebABA e8kaBlbdhedng? iRl MRl flthor

separating and recovering an aromati ¢ conpound” sol vent, d| n- but hyl am ne
and net hanoltheftf iimicinides ansicyetenosecalfl . s30 vEmNs present i nvention has
beenmade to sol ve the above problens, and the object of the present

i nvent i bf |§qﬁ?ﬁ) de an industrially advantageous nethod for producing

the pol yphenyl ene agt hehe Pif o8 CPSE 8§ RS D2 L RGOMEE | P BIHd 0y B Yo &L,
solvent used in polyphenylene et her production process,
there is a method of subjecting phenol to oxidative
polymerization in the presence of a copper compound and amines
such as di-n-buthylamine 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-ligquid

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 for every component to reuse. However, whendi-n-buthylamine
is used especially as the amines, it has not been established
a method of separating and recovaring an aromatic compound
solvent, di-n-buthylamine and methanol efficiently and
economically.

30 Thepresentinventionhasbeenmadetosolvetheaboveproblems,
and the object of the present invention is to provide an
industrially advantageous method for producing the
polyphenyleneetherbyseparatingandrecoveringefficiently

the solvent used in polyphenylene ether production process,



190CT 2004 2 such as aromatic conpound sol vent, am nes and net hanol .

Ot her purposes and advantages of the present invention will beconej @Ceaik
fromthe foll owi ng explanation. Disclosure of invention 5 The present

i nventors have nade extensive studies to solve the above problens, and as
a result, have found that it was able td recovered methanol having the | ow
am nes content and water by adding water to a m xed sol ution of the

aromatic cEMSSURE SGIOFEHILC AFPRRRUBAJSALYRR Aol 24855 AChJet iRRE- 10

whi ch consi sts of LG «C %gﬁq -ap 1A Le iR ddonef the
am nes fromthe npkggrgéﬁggkgﬁsb§ﬂﬁiqui - ﬁ%ﬁ?gt sgggiation,léupplying a
phase whi ch waQnsitsdcoHntidlaof fromt basofotbavangi egpd aparttiosf. t he ami nes
and water to a distillation colum, and distilling the phase while
carryi ng 15Ddclgsire ff Gknyaptanfines. Thus, the present invention has

been accpnpli shed,,. Th i r inventiaon ‘ reparing
pol yphenyl ene et thecggﬁsF%&t}]g%V%eansogﬁr% gﬁ%g%ﬂ%p&%%@%%ﬁff%?g €8

synt hesi zi ng;Ialey/ pitRN ARG &Fss1dlys, 2hduly ectdeiiphenplvd Enxddlathae
pol ynmeri zation in the presence of a copper conmpound and am nes in an

aromati c corjfound abdieventeqdjezedrephrar L fieting FRei Ry aRenpsISHnedS T ene
h i cl ddi [ : | : h
o DAt R 8 T 8 AW 9y

in the aromatic comnpou y the step a step
for solid-ligpighsepadatragta ahiney ahd pekypheny! erpaatdtamghd apmesle by
the step (b), and washing the separated pol yphenyl ene ether partjcles with
met hanolt0 t o'tomiaP asHes o Ifp ey RERBasiRerotgauny) SQL¥eRs #BH adtihgSwat er

toafilt raf[pe A AL B4 Y anlie SEEBm (R rﬁﬁ{&%éoﬁ%or@ﬂ 1R d-1iquid
l'iquid-Iliqui doseparatl ng {he m xture I nto phase consisting mainly of the
aromatic separation, supplying a phase which consists mainly of
methanol containing a part of the amines and water to a
distillation column, and distilling the phase while carrying
15 out side-cut of the amines. Thus, the present invention has
been accomplished.

That is, tﬁe present invention is 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 compoundand 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



conpound and a phase consisting mainly of methanol and water, and 19 OCT
2004 3 (e) a step for supplying the phase consisting mainly of nethanol
and water, obtained by the step (d) , to the mddle portion of theyGCT 2004
distillation colum to performdistillation, and separating out a
distillate liquid consisting mainly of 5,nethanol, a bottomliquid
consisting mainly of water and a side-cut |liquid conprising the am nes by

as” mothangl i k) LSk of o e RPAE: phy AR FR5 S CaRY ST T rastly, gone

as nethanol whic recycling the

si de-cut |i gpigth@sa el tan@f whberf idbfal getiehness tised d)10tattidaistdde (d).
Enbodi nent for practicing the invention The pol yphenyl ene ether in the
present inveottiboni ef tee idiett ¥l iont Bow crbUTRl toeprESeFTed LB Ll AN owi ng
formula (1) by oxidative polynerizatjon . (L eln R, nd R4
represent iAREpERBRALLEYRE gﬁksft‘i %Fé‘?ﬁifiﬁe i‘ri‘%’%‘%%&%ﬁ%%@&%&&@
consi stigg ok+AaR¥dr 09eBo2E0M 13GalK HoriHn A nilisty tdit eehd Kydndraoup, a
hal ogen atom "an "aryl group and ‘a substituted aryl group.) Exanples of

pol yphenyl epgdet ket hicpot dicogptrd stilng Preseane siopndhs ¥ bhl RE . & HWHDPSIY mer
such as 25 poly(2,6-dinethyl -1, 4- phenyl ene) et her

pol y( 2- met hgpﬁ- gty Lot ey LiERA 727 ?ﬁgi", g mainly of methanol as

poly(2, 6-di ﬁ&@)&'ah%ﬁwﬂtra%ﬂyl@ri@é& A& the step (b) and (c), and recycling

pol y(2-et hyl-6-n-propyl -1, 4- phenyl ene) et her, _ ]

pol y( 2- met hyhe6-si-de-apyt -15i g pheny | pasfepfiekhe3filtrate which is used

pol y(2-ethyl -6-isopropyl -1, 4-phenyl ene) et her,

pol y( 2-kt ht- &Pénisr t‘k@l/)' + 1., 4- phenyl ene) et her,

pol y( 2- et hyl G inl oXYES hvhrdc 41 BNRBY kaBE)atBRfkion

The polyphenylene ether in the present invention is
derived from a compound represented by the following formula

{1) by oxidative polymerization.

H OH (1)
R Ry

(whereian,Rz,R;andR4representindependentlyasubstituent

20 selected from the group consisting of a hydrogen atom, an
alkyl group, a substituted alkyl group, a halogen atom, an
aryl group and a substituted arvl group.}

Examplesofpolyphenyleneetheraccordingtothepresent
invention are a homopolymer such as

25 poly(z,6—dimethyl—l,4—phenylene)ether,
poly(2—methyl-6—ethyl-l,4-phenylene)ether,
poly(Z,G-diethyl-l,4—phenylene)ether,
poly(Z-ethyl-G—n—propyl-l,4-phenylene)ether,
poly(2—methyl-6~n—propyl-l,4-phenylene)ether,

30 poly(Z—ethyl—é-isopropyl—l,4-phenylene)ether,
poly(2—methyl—6-chloroethyl-l,4—phenylene}ether,
poly(Z—methyl—G-hydroxyethyl—l,4—phenylene)ether;
polyphenylene ether copolymer such as 2,6-dimethylphenol
copolymerized with 2,3,6-trimethylphencl and/or o-cresol.



pol yphenyl ene et her copol ymer such as 2, 6-di net hyl phenol copol ynerized with

2,3,6-trinethyl pheaol and/or o-cresol. 4 19 O C T 2004 The step (a) of the

present invention is a step for obtaining the polyphenyl ene ether b

subj ecting phenol to oxidative polynerization in the presence of\&ﬂéTZ%L

copper conpound and the amnes in the dtomatic hydr ocar bon solvent. 5 The

aromati ¢ hydrocarbon sol vent used in the reaction of po]yneri atigp S
7Y 19l Benbops ToF

preferably benzenthet SFﬁEnéaa\n(?fxflhé’né’,re% eSpedht “Ps
preferred IBEa1R068NHA !pgagg%qee@gib%frp@%@ﬁ%ft b 188t 8n§ObHERN Ao

pol ymerizatron reaction i _ y 5to 70 W%, nore preferably 10 to
50 wt % . Fupkheatil@ tha yveedniidon smyicortai presbscancésther co@paa ng

catal ysts, by-products or the like, other than pol yph I

cat al 3(/;5 s f opmpeLyRernd fthe RTINS d8phet aé&?ﬁdiﬂriﬁ hé(ﬁ%"t%%b%gﬁ?fe?g")e?r“%g
step (b).is a step, for L pi ' hedw, tde!

by addi ng net hano?h\%h?lé‘l%&‘fsgkeaﬁﬁéﬁggg%ggﬁgg’?g‘%%gI yph%?%gﬁtghgh?gﬁlﬁtg '?f]e

sol ution of orpebyphenyLeagoat hepriatddub lar beatienecotpbuade suld entlerdt ai ned
by the step (a). The amount of nethanol to be added is preferable 1 tg 20
2 times by weidgkspecimidyatedmane denpF@t@ane ol ype FPPEFE FrGHeRD ©

solution. It is _desirable r I swat - .St ] ) e
the aromati 303‘67 %&?ﬁr <0 \?&#Ftlgﬁg émgaf)f%gtﬁé}% (\?\ft i rﬁgu%hzaaﬂ%%&négiahgit&% heOf
M xture can ighd S PaBl$isng B0 wWhisquis-Phaeseerbbilgoeto Sihvrd t h&wotieron of
pol ymerization 25 reaction is supplied, it is preferred that th

pol ypheh§| ertdre epRELiOF BEYORCARALATPRFHRNGFR TONESRRIURY C&fﬁax%ﬁsrnt 0

one or nore S i i i i i i
3589658 of @ St ikl R9KUeSSehe PAVADY o I POMDEPLSE NG hEET ARAT .
Further, to decrease tt%e armt?nt o% nmet hgnol use%? it ig desirh?zbl e %og

suppl y the poiteihenyd ener epdieymsoinatdan30that coppe rstdompiovg v ex3@| thAi | e
mal ntal ning tenperature to
amines). _
The step (b) is a step for precipitating the
15 polyphenylene ether particles by adding methanol which 1is
a non-solvent for polyphenylene ether, to the solution of
polyphenyleneetherinthearomaticcompoundsolvent,obtained
by the step (a). |
The amount of methanol to be added is preferable 1 to
20 2 times by weight of the aromatic compound in polyphenylene
ether solution. It is desirable further toletwater co-exist
with a mixture of the aromatic compound solvent and methanol
within such a range that the mixture can maintain a single
liquid phase. Moreover, when the solution of polymerization
25 reaction is supplied, it is preferred that the polyphenylene
ether solution and methanol are continuously supplied into
one or more stages of a stirring vessel having a reciprocating
stirrer. 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
theextentthatpolyphenyleneetherdoesnotprecipitateafter
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



the extent that pol yphenyl ene ether does not precipitate after heating and

condensi ng the pol yphenyl ene ether solution. The step (c) is a step for

solid-liquid separating the slurry of pol yphenyl ene ether obtaingqgﬁyewpe
n

step (b), and 190CT2004 5 then, washing the separated polyphenyﬂ ers
particles wth methanol. As a method ofg solid-liquid separating the slurry
of the polyphenylene ether particles precipitated, f or exanple, 5 there

are a met hod of usi .a_C rifugal+£Qr 561 @pdedviaadusrhikkr phirei gmidhod
under reducg%“%fe@é%@%&ghgﬁéoéég, not ogfy‘ﬁtﬁege but any nethods can be
used. The s@ktH-mkitganhdiseparated wet particles of pol yphenyl ene ether
were washed wth nethanol, and dried by heating or the |ik to gQbtain dry

particles. 10 Sinke 2tmethpdraftsc}éfoledihe SPEAEATE % Sﬁﬁ&u§5ﬁ9 and
th ' by dryj if.th - el b
o B R g s

nmet hanol - wa renai rticles and w becone

cause a $t epRA Al at8es hidttod e Slsamo( €) céstaisugplf boraddimy mateuum the
filtrate 15 obtained by the step (c), i.e. the filtrate containing the
aromatic coﬁﬁ&ﬂmdiﬁdmm%mmﬂéﬁnﬂﬁrﬁ%@%ﬁﬁ@@F@%ﬁPqﬁunWHQQﬁﬁ%fngéé%%ﬁing

into a phase_consisting mainly of the aramati U #yyg%éd
consi sting HEESEPHE 2 t%%‘?gﬁﬁd‘r\/\}?ﬁ élts."n'%l't Fgefg%?%b%%ggg up the
amount of walgr, 1o he) 8ddedso PPpEEnY Nahe et gbtemaisimed i watmer et dinol
in the liquid-1Tquid separated raw solution may be 0.5 to 1.5. Further, as

for a methatdoBirtiequibg- hiequtiih G epartdiel dakethdice oft@in dryh@adeifetion, a
centrifugati on and a tqwer _system se t] -t ' randot
only ¢ hbde. R tbt RS o S8 Ye Gy el 8o b APLEONE an
conpound and e AWdiesy ALY inRCOVEr eHeds tbe pbascemovedstiomg hagwetof

the aromatic conpound, "if desired, it is fractionated to.recXCLe ig a
pol ymer i zat iparrtrisslsts Gy pesdegel-washing, these will remain 1 fe dry

particles 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
aromaticcompound,theaminesandmethanol,andliquid-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 sothattheweightratioofwater/methanolintheliquid—liquid
separated raw solution may be 0.5 to 1.5. Further, as for
a method of liguid-liguid separation, there are a stand
separation, a centrifugation and a tower system separation
or the like. Moreover, not only these put 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, 1if degired, it is frastionated to recycle in a
polymerization reaction process.
Thestep(e)iﬁzastepforsupplyingthephaseconsisting
20 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 liguid consisting mainly

of methanol, the bottom ligquid mainly consisting of water



The step ( e ) is a step for supplying the phase consisting 30 mainly of
nmet hanol and water, obtained by the step (d) , i . e . the phase
consi sting mainly of nethanol contai ni ng am nes, and water to the | e
portion of the distillation colum, and separating out the di stli Iﬂﬂltﬁ&
liquid consisting mainly of net hanol tdhhe bottom liquid mainly consisting
of water 19 0 CT 2004 6 and the si de-cut | iquid containing the am nes. The
phase consjséi eHemBigky coft Meidhamblcanthiveiey , the deidesti | Tkd phasgkerably
contains 40 to 60 wt % of nethanol, 40 to 60 wt% of wate t003
wt % of the aﬁnﬁe§t159Tﬁlel}Ql3rYb@tfh e thaRe t \3RA ot bRk aht pa&I?g"d“ d&%m can

E: osed as (heediabll BLRORRY UM ol B LAY JEYRE LRANUTY 1ud_cde%iof aftlee

Mor eover, there particul ar
restrictiongknydicsli khat ioon pessw vt Fhes dtlséldnhﬁhESSOI ution consisting
mai nly of methanol, 10 obtained by distillation is recycled to be used as

the nore sol ventTlflooghpb@’chl[:ﬂ ttatfaﬂh@}’p@l FRREMAG ARG 2HEAGTKGH FTHLW &F2 ( b)

or asthellqwdfor t a th;%ll

the step (cPeIpSefe? 3 c{}rg%t#g]ﬁ é%jélg asﬁ%%et%o‘i%w C%l% P‘% :2
the step (chedh@a®qR B2B8AsLY 0 rbeasénogfnapei@en&a@e Mcﬁrawﬂrérbecmee is

I nadequate to renove the amnes in the Ehen yl ene ether particles.

-cli-lhg'[ Ie}‘ F;tee rr;gz Elastflmﬂe:l:am@ﬁmtx% t—:@n@eﬁ LAl PEACBf PERESHHSes in the
ang es L M 7% E Lk heui de eRsitd n
eeliafRinacs o colad st chy! de i 4

mai nly of water ter use e ste To renove

the accygul %%%uﬂe@lw td:@aﬁﬁﬂiat_so@reﬁefabyelea dbsbleamg;ec’atad edst part of
wat et out of the system In this case, it is the sinples o di scharge
water as dr aiomage,Lyrme§er DrawiPika bing @@H{Y&WY&%%ﬁtB@Fc‘éﬁFgﬁ& WPt he

am nes whi c ecorres a.S0uf & r a Isposal w |
be conpli cat reover Lﬁ]%g ?%e%g%ﬁlngc?ggsggtd%lea%%%%%egsﬁﬂ;pl enent

of polyphenyleneether:xlthestep(c) If the amines in methanol
used as the liquid for washing in the step (c) are contained
15 in a high percentage, it will become inadegquate to remove
the amines in the polyphenylene ether particles. Therefore,
it is preferable that the concentration of the amines in the
distillate methanol is less thar 0.1 wt¥.

The bottom ligquid 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 drainage, however, when water
containsahighpercentageoftheamineswhichbecomesasource
25 of COD in drainage, drainage disposal will be complicated.
Moreover, since the cost increases due to the supplement of
thedischargedwater,jj:ispreferablethattheconcentration
of the amines in the bottom liguid is less than 0.01 wtd.

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
aminesisextractedfromthemiddleportionofthedistillation
column as the side-cut liguid. It is desirable to set the

position for extracting the side-cut liguid so that the



the discharged water, it is preferable that the concentration of the
amnes in the bottomliquidis less than 0.01 wt% To nmaintain the

concentration of the amnes in the 30 distillate solution and bqtt
solution less than a certain concentration in the step (e) , thg %@ﬁ,zﬂ%n
containing the amnes is extracted f regmthe mddle portion of the
distillation colum as the side-cut liquid. It is desirable to set the

position fQi,dd@ed t éhtde shdleamited i igui tthes & #deat c4 el YO dpgene s
concentration of the anmines in the side-cut Ii gui d becg}gees + 23 ehf g'n.E S
possi bl e. Fasthigh as pesdebieabl BUFEN@Et thel effradfedafSunt” 5o that it

is 0.5 to 5w.%of the phase__consisting i) vHfspelhagwlcraadppater, to
be distill eﬁ?t%a%%ésﬁgggﬁt P gﬁ?‘é |E"lst rg‘est urned to the ste

p (d) .
Therefore, .4he; §PshgohalheyasEnas tiaabrli koidewaie hethF%eﬂic%%%lé?ﬂng

mai nly of methanol and water in the step (d I rcul at betyween step
(d) and 5( e) The andleascut ddswid ishge fuFped V(%ﬁltg"r‘? SEP gé%cmﬁ%%%e%ég e
bottom Iliquid can be hel.d down i . ' 3l &5t & heo pyi pesa gof
effective dF%?i‘Pq’T’anognUlef h@“:l'ril?gl &yﬁ%ue{g? Lhiths s ®

e, an anti-foam ng agent or sodi um
hydr oxi de cgn;

gi‘ afidgdeh8h81 dihewabasd rconsisstam (d ingiimopleft erebh&WeE tand
water, to be |gtilledinthe step (e) . Inthistgia , Lo _av
t

se I.d,,.returning
15 the addi theestept hd) samp (&), 34 jaF Federadite ecﬁlweSuVRlsczihdch%ut

from between the tray sup i teri.al UlhORe 1@NdotAe ihop €l riyhe
distillati oﬁléﬁpéﬁﬁ?dﬁén%késg%ft%toﬁlglg%h%gs%%% {blr?e Srlesercl)t i nvent | onYh

i - bk byl S mee - but hyl di et byl am ne and the. 11 ke, Examl &
fol | ow ngyexarrpl eEorl t@g?@@t@%ﬁé%%ﬁ@‘ﬁ%ﬁﬁ%ﬁkﬁ%‘% %rs%egt?ﬁ }%%ey', but
are in no way to be taken as LLM biNgoaZomieatsxenti 8n be added into
the phase consisting mainly of mathanol and water, to be
distilled in the step (e). In this case, to avold returning
15 the additive to the step (4)., 1t is desirable to carry out
side-cut from between the tray supplying a material solution
and the top of the distillation column.
Examples of the amines of the present invention include
the amines making an azeotrope with water such as

50 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. Asolution 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 40°C 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



Example L Two kil ograns of cupric brom de was dissolved in 35kg of

di - n- but hyl am ne and 800kg of toluene. A solution in which 200k oé)

2, 6- di met hyl phenol was di ssol ved in 500kg of toluene 30 was addé%g T 3084 s
catalytic solution. This m xed solution _ was subjected to polynerization at
40' C for 3 hours while supplying oxyger$ into a reactor. After the reaction
stopped, the solution was contacted with rater to renoye tﬂ(iicat al yst

from the reseivbhonopfit PBAYPRRAYIRE AR i"Alt i YACFEAEE T on 179 O C T 2004
6 solution °%¥§§%X§£§€é'g?ﬁeEFQS&u%@énOQaéiHEQ?dT?hileDQtYEthgla&qhether

sol uti on wa® irring with nethanol of 1.5 tinmes by weight of
tol uene in LOEnsSEbULLON, . S toips e B pinedtghtt bé pollyemenynehbeeshéntpant.i cl es.

Then, the 5 solution was separated by a solid-Iiqui dtoi?e ar at ang: a wet
solid was waspaeciinitats ﬁa'%PObYPBeW&s&eb‘;‘/t%Fg%ﬂr CLedt y&%w RS et her
in the wet solid. Water wa tq t Qf I Or &y P81 d=g8PaEBEEd ofnid t4 at e
so that 2 heSVvﬁeF ﬁ?nr‘g?lsosg%a%\i%%gl} /b&etaﬂgsr?oﬁ%"cﬁaf%é‘%ﬁ addi ltaléon m ght be 1 .0.,
and the sol ytiogo193WassSwhkaetiedita mabahdnsaparfasi times byt aed.ghtplese of
toluene and a phase consisting mainly of nethanol and water. &hen

di still ati opohgphpeviiens eherele &eyval St Si ddahR® “Ey 29SRHGE? FRE phase
consi sting mainly.of t hanal i + GO & ipns
shown in TaBPé*lf'ltlﬁéu i ??Pfafrgt%%% \fgﬁ'gr%a%t%hggb{(}?%gﬁl | qui d having the | ow
concentrati gaak /dlethablétinyFagirnedansiohtaigted belhe O esuttheas odhduwret n

Table 1. Table 1 20 StagesFl ow Rate Conposition wt‘?/% (ggg) NE(;%%B et er
Suppl i €10 Li gaisc0sbasbed to7etand $£rREt PR ECLPRERGRIRBYS 5SS Cééﬁrée
and a phase consisting mainly of methanol and water. When
distillation was perform, while carrying out side-cut, by
using this phase consisting mainly of methanol and water as
a material under conditions shown in Table 1, the distillate

15 and the bottom ligquid having the low concentration of

di-n-buthylamine was obtained. The result was shown in Table

1.
Table 1
20
Stages | FlowRate | Composition({wt¥)
(g/h) | ME TL DBA | water
Supplied Liquid | 20 661 150.1] 1.7 | 0.2 | 48.0
Distilled Liquid 1 338 95.3| 3.4 | 0.02 | 1.3
Bottom Liquid 40 305 0.02 | <o.01|<0.01| 99.98
Side-cut Liquid 15 13 43.2| 0.1 5.6 | 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 concentration of di-n-buthylamine in the
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ME: nmethanol TL: toluene DBA: di-n-buthylam ne 25 Conparative Exanple 1 An

experiment was carried out under the same conditions as Exanpl g g 0@kyept

that distillation was perform w thout carrying out side-cut, by using the

phase consisting mainly of nethanol and water as a mat eri al under

conditions shown 30 in Table 2. The coEcentrati on oéd g?dﬂ thyl .H? in
iqu 0 y
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Li qui d403200. 04<0. 010. 2299.74 ME: nethanol TL: toluene 10 DBA:

di - n- buthyl am ne According to the present invention, the aromatic conpound
sol vent used for the production of pdadlerd/l ene ether, the am nes making
the azeotrope with water, and nethanol 15 can be separated and col |l ected
efficiently, and pol yphenyl ene

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 <p.o1]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,theaminesmakingtheazeotropewithwater,andmethanol

15 can be separatedand collec ciently, and polyphenylene

ether having low concentration of residual solvent can be

produced at lower cost.



et her having | ow concentration of residual solvent can be produced at

|l ower cost. 1 9 0 CT 2004 10 CLAIMS 1. A nethod for producing

pol yphenyl ene ether, which conprises (a) a step for synthesiziig

pol yphenyl ene ether by subjecting phenol to oxidative polyneri tQQLgm%n
the presence of a copper conpound and am nes, wherein the anmnes are

am nes whi ch nake an azeotrope with water, in an aromatic conpound
solvent, (b) a step for precipitating pol yphenyl ene ether particles by
addi ng net hanol into the solution of poYyphenylene ether in the aromatic
conpound sol vent obtained by the step f&? (c) a step for solid-liquid
separating a slurry of pol yphenyl ené~éther obtained by the step (b), and
then washing the separated pol yphenyl ene ether particles with nethanol to
obtain the pol yphenyl ene ether, (d) a step for adding water to a filtrate
obt ai ned by thg mgtapd (EPT t BT ATRCE Penk O Bt YheteN§ fARRT 4 qliliFseparati ng

t he nixtgsﬁgkpggsa phase consisting mainly of the aromatic conpound and a
phase consisting mainly of nethanol and water, and (e) a step for

suppl yi ng(é hea phiase Tonss wi i g i g yo dfypheethameg! et 'wéttyer , obt ai ned at
the step %d%.to t he 'ddlﬁ ortigntof a distilled columm to perform
distillatPBAISahiNISEPSPaLi b Bt A BTS T AT 14U cohs& | ng mainly of
met hanol , pacbehtenvti gubdpponstshpogndbimd Yarofnedt efharsira tisd de-cut liquid
containing the amnes by distillation, recycling the distillate Iiquid
consi sti n&MHRAFAI FTBf 2MHBERANDE CASTAKE haho? 2B T 1PRE sTEPs 1A and A" and
recycling,tBgasideceMbohhquidi@enpart of the filtrate of the step (d).

(b) a step for precipitating polyphenylene ether particles
by adding methancl into the sclution of polyphenylene ether
in the aromatic compound solvent cb-ained 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 separated polyphenylene ether particles with
methanol to obtain the polyphenylene ether,

(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 a phase consisting mainly of the aromatic
compound and a phase consisting mainly of methanol and
water, and

(e} a step for supplying the phase consisting mainly of
methanol and water, obtained at the step (d) to the middle
portion of a distilled column to perform distillation, and
separating out a distillate liquid consisting mainly of
methanol, a bottom liquid consisting mainly of water and a
side-cut liguid containing the amines by distillation,
recycling the distillate 1liquid consisting mainly of
methanol as methanol of the steps (b} and (c}, and
recycling the side-cut liguid as part of the filtrate of

the step (d).



19 OC 1 2004 11 2. The nmethod of claim1, wherein the anount of nethanol
added at the step (b) is 1 to 2 tinmes by weight of the aromatic conpound
in the solution. 3. The nmethod of claim1, wherein water is added so that
the weight ratio of water/nethanol in the liquid-liquid separpfddin
material solution in the step (d) is 0.5to 1.5. 4. The nethod of claim1,
wherein the phase consisting nmainly of nethanol and water, to be distilled
in the step (e) contains 40 to 60 wt % of nethanol, 40 to 60 w % of water
and 0.1 to 0.3 wt% of the am nes. 5. The nethod of claim11l, wherein the
amount of side-cut liquidis 0.5to 5 Wt % based on the phase consi sting
mai nly of nmethanol and water, to be distilled. 6. The nethod of claiml1,
the concentration of the amines in the distillate solution in the step (e)
is less than OrHe Mé%haﬁdofheledncentmabkemnothehemaumnesfimethen@bttom
liquid is less than 0.01 % 7. The nethod of claim 11, wherein an

anti - f oana@gedgent thandrep é%th%1hy%?d&|Qkﬂ%ﬁ69ﬁs¥%%ﬂ?§d°€o e phase

con5|st|n ﬁ%m%€%¥s|émHgEF§nPﬁ and &glogo be distilled in the step (e),

and carry e-cut between t e stage supplying a raw material and
the top of the distillation colunn

3. The method of claim 1, wherein water is added so that
the weight ratio of water/methanol in the liquid-liquid
separated raw material solution in the step (d) is 0.5 to

1.5.

4. The method of claim 1, wherein the phase consisting
mainly of methanol and water, to be distilled in the step
(e) contains 40 to 60 wt% of methanol, 4C to 60 wt% of

water and 0.1 toe 0.3 wt% of the amines.

5. The method of claim 1, wherein the amount of side-cut
liquid is 0.5 to 5 wt% based on the phase consisting mainly

of methanol and water, to be distilled.

6. The method of claim 1, the concentration cf the amines
in the distillate solution in the step (e) is less than 0.1
wt% and the concentration of the amines in the bottom

liquid is less than 0.01 wtd.

7. The method of c¢laim 1, wherein an anti-foaming agent
and/or sodium hydroxide are/is added to the phase
consisting mainly of methanol and water, to be distilled in
the step (e), and carrying out side-cut between the stage

supplying a raw material and the top of the distillation

column.





