; e3ewCt >>?AFAZ, C6bCTC 9 PRODUCTI ON PROCESS OF POLYPHENYLENE ETHERS FI ELD
OF THE | m“\m“‘\%esent invention relates to a process for producing a
pol yphenyl “ ich conprises allow ng an oxygen-conﬂmmu"ﬁmwmmmo
pass through aggebution for polynerization containing a goo I

netal salt, an am ne conpound and a phenol conpound, thereby carrysmg out
oxi dati ve polynerization of the phenol conpound to obtain the pol yphenyl ene
ether, mxing the polymer solution with an aqueous sol ution of a chelating
agent to termnate the pol ynerization, and adding a poor solvent for

pol yphenyl ene otHRBUES KA BBOGHHEhyPENE Ot HEH ENYILEY BnETHERS whi oh  he
netal salt, chelating agent and water have been renoved by separation,

t her eby precipitating pol yphenyl ene ether particles. Mre specifically, the
present invention relates to a nmethod of effectively recovering the good
sol vent. BACKGROUND OF THE FRVENTI@N PBIEypHEnyNEd&Net her resin conpositions
usi ng a pol yphenyl ene ether as a raw material are plastic materials w dely
enpl oyed for prd@dcteresepdr tsnvent igedried ates ekectar iRrocesiseciedni ¢
field, automobile field and the other industrial material fields because
they can befodwednicntd prégudisnpl epar tstbera desi ebd cshgpeibgst he net hod
such as nelt injection or nelt extrusion. As a process for producing a

pol yphenyl enel evhaig, amheea vigen been tikiow agpgecestso cpagrd st hgoulgd st eps of :
al l owi ng an oxygen-contai ning gas to pass through a solution for

pol ymer i zatad omo tompirsi igra pgooyins oliverit{on wetrdla saking an aabde conpound
and a phenol conpound, thereby carrying out oxidative polynerization of the
phenol conpouhdend ,obt anata lpod yphen@renesménierconpemingatamg ehe

pol yneri zation by m xing the solution with an aqueous solution of a

chel ati ng ageatpladdimgorangoortsekebnt darrpdngphenyl exddrhévs to the

pol yphenyl ene et her solution, fromwhich the netal salt, chel ating agent
and wat er havkyheen za&vbved &y tepapdtdron]l cloanebyngr 4o pil haiimg

pol yphenyl ene particles; collecting the particles by filtration; and then
dryi ng t he Wotl potletb panvilelres. et hetrthe mbyiagdesite | bed yroducti on process,
recovery of the good solvent and poor solvent fromthe m xed solution from
whi ch the podypkémyl enetR an aqueous solution of a chelating

agent to terminate the polymerization, and adding
a poor solvent for polyphenylene ethers to the
polyphenylene ether solution, from which the metal
salt, chelating agent and water have been removed
by separation, thereby precipitating polyphenylene
ether particles. More specifically, the present
invention relates to a method of effectively

recovering the good solvent.

BACKGROUND OF THE INVENTION
Polyphenylene ether resin compositions using a
polyphenylene ether as a raw material are plastic

materials widely employed for proéducts or parts



ether particles have been filtered out can be carried out by, far exanple
in the case where toluene is used as the good solvent and nethanol is used
as the poor solvent, adding a sufficient amount of water to the m xed
solution to separate it into two phases, that is, a good solvent phase
cont ai ning the goad sol vent and an aqueous phase containing the poor

sol vent and water, and distilling the good solvent phase to recover the
good solvent and distilling the aqueous phase to recover the poor solvent.
In the aboygs dgsgr bﬁh £had 4,0; di 3t 'élé@%r%%e@“gi%*l e Lo recover

et hanol, it TS possible to suppress foamng in a distillation colum and
eff ecti vel v, [eequer; M8t pangly bynhhe addithen afp anx 9ne ofyordinarf |y
enpl oyed al cohol "series, glycerin series and siliconé series antifoam ng
agents or n re of t r r her eof.. Even by.the use of _an
antifoam ngf;hn%gié%\ité Sjseu%?\l\yégr g:gha%egaé’f ?be%ti%\?ém\‘eo&: ?{g'toi Iﬂra?fg%ﬁtc?f %N
aromati c organjc so‘,:l| vent Ssluchd as, a sei I cor,é?jeseri ﬁﬁ ntifoam ng agent,
foam ng in*a argt i a?igﬁ col Ut Up(?n (ﬁ’%ti 1%t on"8f tHE°$o8d sol vent
phase in the ggl ﬁph.en%Jcene et her gr oduction.cannot be suppressed. Under the
3 presedt®sFt ddtd Rt LPRe YodBeLbl veht T Hidt®he recovered under
distillation conditions taking_into acgount the foam Br bl em The

i ndustrial filed*Deft &N D Ehé Ofr RILREGH b9 30%’3‘%‘2@? He €thers which
needs recover}sf( of hi h;“%urit goo sol vent has not\;yet had.a t echni que
capabl e of Suffieie Ceets n%e Re "dEMhngs H'dtC T acovétsP &t Fi-di%ncy and

ductivity. SUVVMARY CE THE ] NVENTI ON Th t _inventi | at t
b1 ocess T or B olUEIG 8ol phehg Pond bt RS St CRAEGHT1 280 SPHe S8 ops of

| 1 owi - t ai ni .t th h l.uti f

gol Svrre??zgtnf?%ﬁgg% Cé)‘ga Icn‘r‘l:lI Qtsq%gggl§31 5@?81? pé)rlr%égﬁfg§%1 1?01'&2nam9;e conpound
and a phenol conmpound, thereby carrying out oxidativ ol ynmeri zation of the
phenol  conpo?ME L i X Aig 2t P S Iﬁf’ilgy?rbfthaarq‘eaﬁ% oﬁ?elsﬁl ut o 0" @

chel ating agent to term.,nate the Bfol nerizatjon,, adding a poor, solvent for
e

pol ypheny! en2™BEEIYS £8% ke ROFYR BR8 U er LREEGH OS2 £ FErhRhi ch t he
netal salt, cgel at. agent d wat.er have been renoyed by separation, to
precipitate®p Ifﬁﬁeﬂ%:égg é%cfig?lmﬁ&]ﬁac‘fégp é)nfg H&gnp e]ri%i/i ng the resulting
solution. Mre 4 speci fiically, the present. invention relates to a nethod
for recover PREFCHE Yobd S61Eht By R SUPRRTHG TRE MOUSF Sol ution from whi ch

t he pol yphegglrenen et pgr R rti C!_)?S hearvezg en fikl)terrned .out . 5%” her
specifically, & oa[ﬁecf;J of -G hi p|y Sent 2f nverdt i 'oh |§thon%r5 Irde a net hod

bei ng capabl e,of_.suppr.essi ng_ foam ng upon.distill ation and.bei.ng free from
problems in°? H&Vle?@ "éflfsti%ci%h_c?/flupet?rqﬁys8flutthle°1§of)\]/fer‘?_t (?a}é%_éi\?grlergg and
Frord. e sveldt 2 hantr “hE8Y BERbrbe Tl aPea s T iy o |
attaining the,ahove:descri bed ject., a result, they. found, in a
producti on %gggéfsss %g g%ﬁol%/%%gﬁble&%léﬁﬁere,t%vﬁfc ocléjrrplr?rsiés%aﬁ?%vw ng an
oxygen-cont g piig G881 d0AsssLALoual, 8)59!Utd 00oLar ROLYMRLEALT on havi ng
a good sol ven or pol yphenyl ené dthers, a neta saltt, ah amne conpound
and a pheno o) , Jthe rryi t, i dative | ymeri zation of the
Ba%%”ﬁoé‘gﬁ é:et?%é&géi 8?7. Jé%gfg%lo% %hereng

phenol conpound, M Xin e sol ut'i on an ‘aqueous sof ution of a
chelating a t. .o, 1 nat iLzat | arat | . L enovi ng
t he net al sg?t ,Cl&%fgﬁpﬁgbaa‘g%%pgé‘%gl%g?ére %réo%p%ﬁzl%re’su%%?%ge%%dlxrﬁ re,

adding a po?hé“égFPEcﬁ%é by filtration; and then drying the

O+

collected particles.
In the above-described production process,
recovery of the good solvent and poor solvent from

the mixed solution from which the polyphenylene



5 pol yphenyl ene ethers to the pol yphenyl ene ether solution to precipitate
pol yphenyl ene ether particles, and then filtering the solution, a nmethod of
effectively suppressing foamng in a distillation colum, thereby
efficiently recovering Ahe good sol vent for pol yphenylene ethers at high
purity upon recovery o? ?ﬁepgqqq solvent by distilling the m xed sol ution
from which the pol yphgnyl ene etﬁé?1©ar55cles have been filtered. Thus, they
have conpl eted a nethoﬁréﬁcrqg$vering a 580@ nt in pol yphenyl ene ether
producti on which neQ%%d can su iéyentcy meet the Héha@g%kin the rel evant
industrial field. That H%netpg above- eé%rﬁm@ﬁpgbject of "t Kt nyention has
been achi eved by ppﬂgiding a er@eﬁslggr EFOdUCIﬁgl@ QQJ phenylen@ &eher ,
whi ch conprises the st%@sdogg al | owi ng” ah exggen-contain wgaggswagagass
through a sol utiongfor polynenﬁﬁﬂiﬁg containiﬁﬁ &DLW@d sol vent e

pol yphenyl ene et hers®Uatmgal salt; aﬂraﬁbaq“§onpound; ARd aa phenol
conpound, to carr (out oxXi atW@éepoQ¥ﬁerizatidhtofaagg phenol ¢ angd; 6
m xi ng the polynerizédnsplytion Wt h aﬁﬂagqﬁPus sol uti 89 of &, chel ating
agent to terninagg)the pon%@rpb@géMﬁ; separaf?ﬁgs@q removi ng fhei@%%a
salt, chelating agéhtaand, water fromi4hehgesyl ting mXtiee tg give a

pol yphenyl ene et her solutlgnﬁhﬁkggg a poor <d&lvent . for polyphéﬁpayg%e
ethers to the po'9ﬁﬁeumuqﬂf Ether S ﬁusbqugﬂ:pre0|%ﬁ?ﬁtGOlV6n
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pol yphenyl ene ether particles; filtering the resulting solution to collect
t he pol yphenyl en ether particles; and recovering the good sol vent by
distilling the filtrate, wherein said recovery of the good solvent is
carried out using at |east one antifoam ng agent selected from
fluorosilicone conpound based antifoam ng agents. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a schematic view of an O dershaw type fractionating unit
used in Exanple 1. FIG 2 is a schematic view of a distillation evaluating

FeSpect | vePy SEHF BT UTE PBI duf RGEOOH SALVENdui B EAKER out from the top
plate B: f%%%é%e?%%ﬁ&%ﬁggn%ﬂ¥¥?flation conditions taking
into account the foaming problem.
The industrial filed pertain to the production
of polyphenylene ethers which needs recovery of a
high-purity good solvent has not yet had a

technique capable of sufficiently meeting the

demands for recovery efficiency and productivity.

SUMMARY OF THE INVENTION

The present invention relates to a process for
producing a polyphenylene ether, which comprises
the steps of allowing an oxygen-~containing gas to
pass through a solution for polymerization
composed of a good solvent, a metal salt, an amine
compound and a phenol compound, thereby carrying
out oxidative polymerization of the phenol
compound, mixing the solution with an agqueous
solution of a chelating agent to terminate the
polymerization, adding a poor solvent for
polyphenylene ethers to the polyphenylene ether
solution, from which the metal salt, chelating
agent and water have been removed by separation,
to precipitate polyphenylene ether particles, and

then filtering the resulting solution. More



C. liquid taken out fromthe bottomplate D. 20-plates fractionating tower
(concentrating portion) E: 20-plates fractionating tower (recovering
portion) F: oil bath A': 2L glass cylindrical vessel B : nitrogen inlet
tube C: ball filter D: distillation tube E : thernoneter F : condenser
tube G : rubber stopper G oil bath H foam ng height a: good sol vent phase

b : nit rogen c: foaned region d: recovered toluene e: cold water DETAILED
DESCRI PTI ON OF THE | NVENTI ON 8

specifically, the present invention relates to a
method for recovering the good solvent by
distilling the mixed solution from which the
polyphenylene ether particles have been filtered
out. Further specifically, an object of the
present invention is to provide a method being
capable of suppressing foaming upon distillation
and being free from problems in recovery
efficiency, purity of the solvent recovered and
productivity, so as to sufficiently meet the
demands in this industrial field.

The present inventors made extensive studies
with a view to attaining the above-described
object. As a result, they found, in a production
process of a polyphenylene ether, which comprises
allowing an oxygen-containing gas to pass through
a solution for polymerization having a good
solvent for polyphenylene ethers, a metal salt, an
amine compound and a phenol compound, thereby
carrying out oxidative polymerization of the
phenol compound, mixing the solution with an
aqueous solution of a chelating agent to terminate
the polymerization, separating and removing the
metal salt, chelating agent and water from the

resulting mixture, adding a poor solvent for



The pol yphenyl ene ether of the invention has a main chain structure

répresented by Fornula (2) shown below R2Z R~ O (2 ) R3 R4 In the

pol yphenyl ene ether of the invention represented by the above Formula (2),

R1 and R9 each independently represents hydrogen, prinmary or secondary

| ower al kyl, phenyl, am noal kyl or hydrocarbonoxy, and RZ and R3 each

i ndependently represents hydrogen, primry or secondary | oner al kyl or

phenyl . The "good sol vent for pol yphenyl ene ethers” is a solvent capabl e of
orm a form

favorably d|s I i n her ei n_pol ypheny| ene et

ol yphenyl ehaLaEePe bR ohe REin Joout B8 vt TRRerieh S’ 8ot cee at

| east one solﬁent selected from, qéene t ol .uene.and x ene The "netal
salt” is a ARIFN QR VSt AECOkPdAa e BOLHRITI4LFST geﬁhenol conmpound.

The netal salt for_use in the |nv§$ Lon preferably mgrlses at | east one
metal salt Bartdgi ke fed At BSPp bRpIARSt Bﬁdsﬁéﬁb h88e Gnpounds. The
"am ne conpound” is a co ound which forns a conplex wth the netal salt,

thereby serPehgofs afcatdiscstivat v h%uBﬁrd%thT‘%%gpél%fHPEatll“orﬁ of the
phenol conpound. In the present invention, the am ne conpound preferably
conpri ses a@1Féé%¥l%HéOﬁhﬁﬁ%lHﬁﬁbou%@e§§F@ht%HfFFdﬁ¥H?%ﬁlne conpounds

represented by Fornula (1) shown bel ow, tertiary nonoam ne conpounds and
secondary nﬁﬁ&%ﬁ?@lﬁem&ﬁﬁmgoo $olvent for polyphenylene

ethers at high purity upon recovery of the good
solvent by distilling the mixed solution from
which the polyphenylene ether particles have been
filtered. Thus, they have completed a method of
recovering a good solvent in polyphenylene ether
production which method can sufficiently meet the
demands in the relevant industrial field.

That 1s, the above-described object of the
invention has been achieved by providing a process
for producing a polyphenylene ether, which
comprises the steps of:

allowing an oxygen-containing gas to pass
through a solution for polymerization containing:

a good solvent for polyphenylene ethers;
a metal salt;
an amine compound; and
a phenol compound,
to carry out oxidative polymerization of the

phenol compound;



RAN-RS5-NR R2/ (wherein, Rl, R2, R3 and R4 each independently represents a
hydr ogen atomor a linear or branched Cl1L_6 al kyl group with the proviso
that RlL, R2, R3 and RO do not represent a hydrogen atom at the sane tine,
and R5 represents a linear or nethyl-branched CzZ-5 al kyl ene group). The
phenol conpound for use in the invention preferably conprises at |east one
phenol conpound sel ected from 2, 6-di net hyl phenol, 2,3,6 trinethyl phenol,

2- met hyl - 6- but yl phenol, 2-nmethyl 10 6- et hyl phenol ,

2- met hyl - 6- phenyl.phenol nd 2, 6di chl orophenal ., As t he phenol conpound of

t he inzentign, %?%H}%%tﬁ?ﬁ%é%%?yhfrﬁdg?gpﬁég%HFéap fﬁéﬂno§9gen-ggn$aining
" t ai ni h . Th - cont ai.ni

of the | nvarttioAUss SR ERETRT P 5 Bas okt bt Hong B0 Fekel S 4BETG T oxygen.

The pol yphenyl ene_ether.in the invention is preferably obtained by allow ng
t he oxygenégﬁTaPH#ﬁ@mb%§2951FVbM/through a solution for polymerization

havi ng, as essential ingredients, at |east qne good sol vent for

pol yphenyl ene etRRIT &R 3N flr SRTRNLBAe R % %Eﬁé‘ lamP XYrene, the netal
salt, the am ne cqonmpound and the phenol conpound, thereby, carrying out

oxi dative [OI§hREilFH i dAeHT t3Hed pHedA T chrpBurfdie | Resnd tHention, the

pol yphenyl ene ether has a reduced_viscosity, as neasured at 30C by using a
chl or of or m&loF Bt iESn 7 818 €g/3I PO PAYS BE RISy DERSTL SOLBEEPRG, nore
preferably fromO0.30 to 1.0 dl/g. In the present inventjon, the

pol yneri zati on iBAYERH FatRAC By S&ddi Pyt arf Hquesly PGy 1 BRSofe h a1 s

to the polyphenylene ether solution to precipitate
polyphenylene ether particles;

filtering the resulting solution to collect
the polyphenylen ether particles; and

recovering the good solvent by distilling the
filtrate,

wherein said recovery of the good solvent 1is
carried out using at least one antifoaming agent
selected from fluorosilicone compound based

antifoaming agents.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a schematic view of an Oldershaw
type fractionating unit used in Example 1.
FIG. 2 is a schematic view of a distillation
evaluating apparatus used in Example 2.
In the drawings, the reference symbols

respectively represent the followings.



chel ating agent to the polyner solution, at the tine when the pol yphenyl ene
ether reaches a desired reduced viscosity by the oxidative polynerization.
The "chel ating agent” for use in the invention is a water-soluble chelating
agent which fornms a chelate with the above-described nmetal salt and permts
efficient renoval of the netal salt fromthe pol yner solution. As the
aqueous chel ati ng agent solution, an aqueous sol ution of

et hyl enedi am netetraacetate salt is preferably enployed in the invention.

More preferred are tk o] .S t .l t e I from an aqueous
sol ution of tet?géo%gﬁﬁﬁe hgggﬁZHP%ﬁ?ngfgﬁféaggt5?&1%g%ggﬁueous sol ution of

trisodi um et hyl enediam net et raacet a an aqueous sol ution of
tetrapotassiun1g?hyk%%kﬁfﬁﬁiﬁggéfr%égg g&éfgﬁ%sgn aqueous sol ution of

of The i nvent i or 1 o  SBCANheG® By oUbF Rt 1§ ol nits RO At al saltr
chel ati ng agent and ter fromzthe pol r.solution. 12 The pol yphenyl ene
et her solution 'tﬂ@gi he Port 1S bPﬁggfdb$yg8wﬁﬁiyphenylene et her
content of from10 to 30 wt,~, based on the pol yphenyl ene ether sol ution.
The production procd§e eﬁtﬁﬁﬂyﬁﬁ%nﬁpﬁﬁél%?ﬁer according to the invention
conprises adding, a or sol vent_ for, pol yphenyl ene ethers, preferably at

| east one sel ect'®d ? Gﬁ%ﬁﬁﬁﬁn&ﬁa%fﬁﬁﬁﬁﬁlﬁ opP8Fanol , n-butanol, acetone
and net hyl ethyl ketone, to the pol yphenyl ene ether solution to precipitate
pol yphenyl ene ether(§§¥¥T%?E%n§hd"?%gﬁopﬁltering the resulting solution,
wherein at | east_one . antifoam ng agent selected fromfluorosilicone
conmpound type an?if8&ﬁiﬂﬁ?5 ents is used upon distilling the m xed sol ution
fromwhich the po|] yphenyl ene et her, particles have been filtered out,

t her eby recoveri%gytﬁé‘d%ﬁﬂs§oFV@%&Qgrﬁﬁﬁfhévﬁﬁéﬁﬂttion process of a

pol yphenyl ene et her according to the inyention, at |east one antifoam ng
agent sel ected f gh]Pdeﬁ%%?ﬂidﬂHEeEo d type antifoam ng agents is
added upon recovgfy %j:%?e gg d solvent, preferably in an amount of from
0.01 to 10 ppm r e Ot ef 46N From 0.03 to 7 ppm especial |y preferably
from 13 0.05 tQ,5 ppmpbased an 1 part by weight of the good solvent. The
f1 uorosilicone c@npoﬁﬂdiﬁﬁggaéﬁfV?ogH%ﬁb agents for use in the invention
preferably inclu e.f% orosili%pne conpounds obt ai ned by substituting sone
or all of the methyl “groUPS™Ef Sl ydi net hyl sil oxane with the correspondi ng
nunber of fluoroglkyl groups or rfluoroal kyl groups or m xtures of a
fluorosilicone c npoﬁﬁgj§?€ﬁe§'§$e?8on conpound. Specific exanples of the
fluorosilicone c ﬁpoquf?or m,xtures of a fluorosilicone conpound and a
silicone cormpound préfErred ST RS Fnvention include an antifoam ng agent
"FA630" (trade n@ne;.qaq%%gk of Shin-Etsu Chem cal) and an antifoam ng
agent "FQF501" ( t adé nan®, product of Toshiba Silicones). If the m xed
solution of the hnv%nti09 ishdLr cily distilled, foam ng occurs in a
distillation col urm,” Sl ch9di’Stud efficient recovery of the good sol vent.
Direct distillation cause rohblens. in purity and productivity. According
to an extrenely %feﬁ%%%idggﬁgg ﬂhe%Pag the invention, after the

pol ymeri zati on ig,t@ﬁﬂé@g&gg by contacting with the aqueous solution of a
chel ati ng agent, "t he

c: foamed region
d: recovered toluene

e: cold water

DETAILED DESCRIPTION OF THE INVENTION



14 m xed solution is kept at 40 to 120C until a polynerization

by- product, di phenoqui none di sappears, followed by separation of a catal yst
formed fromthe nmetal salt and the am ne conpound. According to a
particul ar preferred enbodi nent of the invention, the recovery of the good
sol vent and the poor solvent is carried out by mxing the filtrate (i.e.,
m xed sol ution from whi ch pol yphenyl ene ether particles have been filtered
out) with water to separate into a good sol vent phase containing said good
sol vent and an ueous phase c ntainigﬂ sai d PRQr sol vent .and wat er,
fractionating thesg PrasdRNeRNd<distFFPSTy The 580&%%139 A hHARE o
recover the good ol vent and distilling the aqueous phase to recover the
poor sol verdt@1By Cg}ﬁ‘)’rﬁyisﬁgm{%‘éuﬁﬁ fﬁ%ﬁﬁ?&ﬁ’é%ﬁjh‘a?f rodiﬂu‘é%laorfzgr ocess of
the invention, a recovery efficiency of the good solvent for pol yphenyl ene
ethers showd"8%dr &% +8V%i-nprovenent and noreover, the good sol vent thus
recovered has a higher purity conpared with those recovered by the
conventional processes. Thi g9t herghore brings about a great inprovenent in
t he equi pnment and ener gy re33 red r the recovery of the solvents. 15

The present invention will btrated in greater detail with reference
th

to the foll owi ng Exanpl es___by} i nyention should not b onstrued as
being limted thereto. Refereqtial/ Ex le (A-1): In accorddnce with the
process described in Exanpl e 3o JP-B-59-23332 (The term"JP-B" as used
herei n neans an "exam ned Jaggneseﬁggtent publication"), a 22 wt.%tol uene
sol ution of 2,6-di net hyl pherfdB was ded over 35 mnutes in the presence of
each catal yst and di -n-butylam ne while feeding the m xture with oxygen.
After 100 m nutes, feeding_of oxygen was term nated. An aqueous sol ution of
trisodi um et hyl ehBditdY NP ét/PALIEY hE8 St afded ft o R Pe 1pdISMet PRat i ONn

m xture and the resulting mxture was kept at_70C for 2 hours. The m xture
was fed to BePERTFPEGE RephP&t P MBAUFLATU L8 By )Shafpl @84CBrp. , where an
aqueous sol ution phase containing each catal yst and trisodi um

et hyl enedi afiffét et PAGPAA RN BAY JSTRF @F 6@ SThu¥ A TR 94501 y pREVITENEY ePKer
solution (A-1) having a 16 pol yphenyl ene content of 22.5% and a specific
gravity of B8SS®N YRS YoBtH PEde kY v | BERSN lequR PPpE® Bk ¥ piPat i on t ank
having an i nner diameter of 133 mm and further equipped with an exhaust
port of a pBYCELZIGRrBP™MHYm 280 £pcsidi B €8S eshdAGPFN 49 A1l quid | evel
of 95 mmfromthe tank bottom and with a single-stage four-inclined-paddle
i mpel l er (i REPIGREPBRS 45 4EGPEE  iMPeMPerY sPZeseSPRgris 1841 ¥Fi t ator, 370
g of toluene, 420 g of nethanol and 10 g of water were charged, followed by
stirring at 26007 Y pRt Rt Ythe tenperature in the tank was increased to 50C
by causing warmwater to flowin the jacket, the pol yphenyl ene ether
solution (A1) wageadgeaodt s ¥ %eBto %@W@}Wﬁ‘qrfbh?gepc?sﬁtﬂ?ﬁﬁ ditayonal to
t he exhaust port_and a m xture of_ 97.5 wt. % of nethanol and 2.5 w. % of

wat er was afdéP Y eRE £aPdPLE0@ fy/ hP K OoFad Y he 1ol hoBAt iSBE T ThE mixture

overflow ng fromthe exhaust %ort was col |l ected. |,
polyphenylene ethers to form a uniform

polyphenylene ether solution. The good solvent
preferably comprises at least one solvent selected
from benzene, toluene and xylene.

The “metal salt” is a main catalyst in
oxidative polymerization of a phenol compound.

The metal salt for use in the invention

preferably comprises at least one metal salt



The resulting mxture was filtered through a glass filter and the m xture
fromwhi ch the pol yphenyl ene ether particles had been filtered out was
obt ai ned. 17 The pol yphenyl ene ether in (A-1) was found to have a reduced
viscosity, as measured in 0.5 g/dl of chloroform of 0.5l dl/g. To 100L of
the m xture was added 9. 2L of water, whereby a m xture separated into a
good sol vent phase contai ning a good solvent and an aqueous phase
cont ai ning a poor solvent and water was obtained. Fromthe resulting

1 Xt , th h f ti t t h h trif I t
of Shar bl o OR LS bt BBy S 58 SIVBRL fadt § o AR Far or in

Exanpl es was obtai ned. Exanple 1 The good sol vent phase (60 kg) added,
prior to di%?WPPéVVﬁ%; with 150 ng of a fluorosilicone antifoaning agent
"FA603" (trade Q@ﬂe;“prqduct of Shin-Ftsu Chemi cal) S gLstiIIed in a

gl ass- made O derShaw PP oRQMPARPRAI t Hfavd nﬁoﬁlﬁodﬂﬂ@eﬂ r&th ohC P&t es and
a dianeter of 45 mm In the liquid reservoir at the bottom plate of the

O der shaw 3 a€PPER ¥ nYLEM tE Was et hedlad thg thereby serving as

a catalyst for the oxidative polymerization of the
phenol compound.

In the present invention, the amine compound
preferably comprises at least one amine compound
selected from diamine compounds represented by
Formula (1) shown below, tertiary monocamine

compounds and secondary monocamine compounds,

1 3
RN, R
N—R°—N

1
R2/ \R*4 (1)

(wherein, Rl, R2, R3® and R! each independently
represents a hydrogen atom or a linear or branched
Ci-¢ alkyl group with the proviso that R', R?, R?
and R?! do not represent a hydrogen atom at the same
time, and R® represents a linear or methyl-branched
Cy-5 alkylene group).

The phenol compound for use in the invention
preferably comprises at least one phenol compound
selected from 2,6-dimethylphenol, 2,3, 6~

trimethylphenol, 2-methyl-6-butylphenol, 2-methyl-

10



of toluene and the liquid reservoir was heated in an oil bath set at 160C
18 After the distillation of toluene started fromthe top of the
fractionating unit, it was cooled and returned to the top plate. Wen it
was confirmed that the tenperature of the gas phase on the top plate becane
stable at 110C, the good solvent phase added with the abovedescri bed
antifoam ng agent was fed to the 20-th plate fromthe upper portion of the
fractionating unit at a rate of 2700 g/ hour, and then 10% of the |iquid
obt ai ned by cool i t he gas _.phase on the to | at e s take ut, while 90~
was return J%EPYE%W%&P%Ya@émﬁﬁgyéégaﬂﬁﬁgygﬁh?ﬁo oﬁﬂé;%1 fe was cool ed
and then, taken out. Five_hours after the feeding was started, the

t enper at ur 85 OF L PREPJHE Bhase on the top plate and bottom plate of the
fractionating unit became stable, specifically, 66C and 111C _respectively.
Distillation wadontPneEFTdr SOMRARRSD %t € subdiedht 1 &l ' cHarje was
observed. The anpunt of |iquid taken out per hour was 146 g/ hour fromthe
top plate &idiesB¥pfisRet foMIhe BSRiHT pP&te. The liquid taken out from
the top plate in the 18th hour was conposed of 37% net hanol, 2% water, 19
60% t ol uene and TIv% t he Xatafet ~ SOPSPATtE3Y Wiid'e +hed i %AF d taken out from

t he bottom pl ate was conposed of 980 toluene, OCo nethanol, 0% water and to
an ol i gonerc Vit peMighenyK¥EE et heFPadd 194YHE 0t her substances. The i quid
taken out fromthe bottom plate was subjected to single distillation to
separate the ol ilJofreP 2§19 &bt §PREMAUEHRI eOReT ,© fhEPéby: v eBFdé&e kdnposi tion
contai ning 99% of toluene and about 1% of am ne usable as a pol ynerization
catal yst wast ¢ Eespdred. acofFara® e inddngl at1 Ysrah 8 dershawefractionati ng
unit simlar to that enployed in Exanple 1, the good sol vent phase not
added wi t h @Y @fti-f oam ng agent was distilled. After operation of the sane
procedure as in Exanple 1 and confirmation that the tenperature of the gas
phase on the tof Pt aPelydiaeRyYdeas eehbher10@ the daotebLeentl Hhase not
added with an antifoam ng agent was fed at a rate of 2700 g/ hour fromthe
upper porti%efértai%lfﬁog’gﬁadﬂh?‘é B thHel Prasd drati A YRR

containing gas to flow through a solution for
polymerization having, as essential ingredients,
at least one good solvent for polyphenylene ethers
selected from benzene, toluene and xylene, the
metal salt, the amine compound and the phenol
compound, thereby carrying out oxidative
polymerization of the phenol compound.

In the invention, the polyphenylene ether has
a reduced viscosity, as measured at 30°C by using a
chloroform solution of 0.5 g/dl, of preferably
0.15 to 1.5 dl/g, more preferably from 0.30 to 1.0
dl/g.

In the present invention, the polymerization

is terminated by adding an aqueous solution of a

11



20 Foam ng was observed on the top plate and this foam ng did not

di sappear even 10 hours after the feeding was started. The |liquid taken out
fromthe top plate in the tenth hour after the feeding was started was
conposed of 95%tol uene, 2.9% et hanol, 0.1%water, 1% the oligoner of

pol yphenyl ene ether and 1% the ot her substances, while the |iquid taken out
fromthe bottom plate was conposed of 96%tol uene, 2.3% nethanol, 0.1%

wat er, 1% an ol i gomer of pol yphenyl ene ether and 0.6% t he ot her substances.
Even by single_distillation of the liquid taken out fromthe bottom plate,
met hanol arfd? GAB&r g i # 9 et Red N AP + BIGENS O EBRPA t i3k El&ple 2 In an
O dershaw fractionati ng unit simlar to that enployed in Exanple 1, the
good sol vert1PRa¥d bt TBEIRP WPReAY LGREf 64Ty hgerthSmsadistilled. After
operation of the same procedure as in Exanple 1 and confirnmation that the
t enper at ur G JF L1ERE gaRABRESk YHSERS ittop Blrattd deedrdadtiahfe at 110C, the
good sol vent ?hase not added with an antifoam ng agent was fed at a rate of
450 g/ hour R2lymeoni @ hé Odpper portion to the 20-th plate of the
fractionating unit. Fromthe |iquid obtained by cooling the gas phase in
the top plate, ewishakehiown agendlohms weeuriiedthe theewpiphate. The
gas phase in the bottom plate was cool ed and then taken out. The liquid
amount takehsoat wegre hoso Wagl esgheokat pemagrntop hgich efan@s42 g/ hour
fromthe bottomplate. The liquid taken out fromthe bottomplate in the
18-t h hour @hedettehewitaditite wabosteardedcwdd admpesed ofa B8Y@tng uene, 0%
nmet hanol , 1% the ol igonmer of a pol yphenyl ene ether and 1%t he ot her

subst ances.pBymdity| efdiistienat remawfat hefl itqe dnegledn daltf foman he bottom
plate to separate the oligoner of a pol yphenyl ehe ether, a toluene

conposi ti ontbena NYRgroF®w twtieme and about 1% ami ne usable as a

pol ynmeri zation catal yst was recovered. The processed anount of the good

sol vent was hovve&'ért%m kedb ¢ osrfal ¢lee 1 B IQohpag &hity es Ekuiplod 2 #han that in

Exanpl e 1.
aqueous solution of ethylenediaminetetraacetate

salt is preferably employed in the invention.

More preferred are those comprising at least
one selected from an aqueous solution of
tetrasodium ethylenediaminetetraacetate, an
aqueous solution of trisodium
ethylenediaminetetraacetate, an aqueous solution
of tetrapotassium ethylenediaminetetraacetate and
an aqueous solution of tripotassium
ethylenediaminetetraacetate.

The polyphenylene ether solution of the
invention is obtained by substantially removing
the metal salt, chelating agent and water from the

polymer solution.

12



Example 2 22 As in Exanple 1, 150 ng of a fluorosilicone antifoam ng
agent ("FA603", trade nane; product of Shin-Etsu Chem cal) was added to 60
kg of the good sol vent phase and foami ng of it was eval uated using a
distillation evaluating unit as showmn in FIG 2. 300 ml of the
above-descri bed good sol vent phase added with the antifoam ng agent was
charged in a 2L gl ass cylinder equipped with a nitrogen inlet tube having a
ball filter at the tip thereof, and equipped with a distillation tube, a
condenser and aq}hernn ter at.the top of the C¥Hinder afhillustrated in

FIG 2 and this ©}fi RA&YRERY AEMS 1 U AP bEFLRL PEef &t 100C. Fromthe
nitrogen inlet tuhe, nitroge as was blo inat 20 L/mnp. For 30
mnutes just?uFPE B oW fig po‘%egeﬁfa?’rlé’ge% aaﬁn%egyé%,g%ﬁéff oani ng

hei ght of the |liquid was observed. ring thi eri.od, the maxi mum foam ng
hei ght was %Oﬂﬁme%&a%n r9n ol & SPmid%rV ﬁnefb{)ﬁeéxgr?plteh?, 30 ng of a
fluorosilicone antifoam ng agent ("FA603", trade 23 name; product of
Shi n- Et su GhehYR9N ke N&d €5 60 Wyt bPt-he good sol vent phase and the
foam ng of the resulting m xture was eval uated using a distillation

eval uating unit B3 sREMEY Lt EPE PXOEBPE S3(° i AuPEd YRISENAAEIYE bl owi ng of a

ni trogen gas was started, the foam ng, hei ght of _ i
ether according to the invention comprises adding

a poor solvent for polyphenylene ethers,
preferably at least one selected from methanol,
ethanol, isopropanol, n-butanol, acetone and
methyl ethyl ketone, to the polyphenylene ether
solution to precipitate polyphenylene ether
particles and then filtering the resulting
solution, wherein at least one antifoaming agent
selected from fluorosilicone compound type
antifoaming agents is used upon distilling the
mixed solution from which the polyphenylene ether
particles have been filtered out, thereby
recovering the good solvent

In the production process of a polyphenylene
ether aﬁcording to the invention, at least one
antifoaming agent selected from fluorosilicone
compound type antifoaming agents is added upon
recovery of the good solvent, preferably in an
amount of from 0.01 to 10 ppm, more preferably

from 0.03 to 7 ppm, especially preferably from

13



the liquid was observed. During this period, the maxi mum foam ng hei ght was
15 mm Conparative Exanple 3 In a simlar nmanner to Exanple 2, foaning of

t he good sol vent phase not added with an antifoam ng agent was eval uat ed
using a distillation evaluating unit as illustrated in FIG 2. For 30

m nutes just after blowing of a nitrogen gas was started, the foam ng

hei ght of the liquid was observed. During this period, the maxi num foam ng
hei ght was 64 mMmm Exanple 4 In a simlar manner and by using a simlar unit

to Exanple 2,,15 of a fluorosilicone 24 anti f oam ng. agent (" FQF501",
trade nam&\;o2 Q%dgégg%prE $ﬁ§ﬂ?%a°§iI'éﬂ%ﬁg)bﬁb§”%ﬂ8§& t 6gﬁﬁg of the good
sol vent phase and the fganing of the resulting m xture was eval uated. For

30 minutes JURF &FHetSBFowing of the nitrogen gas was started, the foaning

hetght of the |yl devas obseryed, Duriag (hte period, £ g e fum foar ng

agents for use in the invention preferably include
fluorosilicone compounds obtained by substituting
some or all of the methyl groups of
polydimethylsiloxane with the corresponding number
of fluorocalkyl groups or perfluorcalkyl groups or
mixtures of a fluorosilicone compound with a
silicon compound. Specific examples of the
fluorosilicone compounds or mixtures of a
fluorosilicone compound and a silicone compound
preferred in the invention include an antifoaming
agent “FA630” (trade name; product of Shin-Etsu
Chemical) and an antifoaming agent “FQF501” (trade
name; product of Toshiba Silicones).

If the mixed solution of the invention is
directly distilled, foaming occurs in a
distillation column, which disturbs efficient
recovery of the good solvent. Direct distillation
causes problems in purity and productivity.

According to an extremely preferred
embodiment of the invention, after the
polymerization is terminated by contacting with

the aqueous solution of a chelating agent, the
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In a simlar manner and by using a simlar unit to Exanple 2, 6 ng of a
fluorosilicone antifoam ng agent ("FQF501", trade nanme; product of CGE

Toshi ba Silicones) was added to 60 kg of the good sol vent phase and foam ng
of the resulting m xture was evaluated. For 30 minutes just after bl ow ng
of the nitrogen gas was started, the foam ng height of the liquid was
observed. During this period, the maxi num foam ng hei ght was 23 mm

Conpar ati ve Exanple 4 25 In a simlar manner and by using a simlar unit
to Exanpl e

2, 150 of .a silicpne antjfoam.n n "KS69", trade nane;
product of "ShiSE; ﬁzgjéfﬁil@éhe]sﬁ gﬁ?taaad%dgpoté% ﬁgso{: g’ﬁé: od sol vent phase
and foam ng_of the resulting m xture was g\/.al uat ed. ,For 30 m nutes just
after bl owRGLEMST 17 e FSQ8h YasPRESET br t 84 PRFROAYARI hei ght of the
liquid was @Qbserved. During this period, the maxinum foam ng heitght was 140
mm Conpar at i V8PBERDFe At Q¥EANAarSREARGT LA B sii FaF2dnigtto Exanpl e
2, 150 ng of a silicone antifoam ng agent ("KS603", trade name; product of
Shin-Et su SFPEEGTes) T ABs tafieBe t8160° &Gt of thet §Bod™ddl & eRPMPIPAEET and
foam ng of the resulting m xture was evaluated. For 30 m nuytes just after
bl owi ng of a ni t*egEK YYdI whe St 23 EHI R ¥ oBAPHF et ghemFO ¢ hRePitqui d was
observed. During this period, the maxi nrum foam ng hei ght was 50 mMm 26
Conpar at i ve® Ex&M5 el BVERt Q1 i FBE madmer edd df E§ieng?°o1°§i golarehit to
Exanpl e 2, 150 of a mneral-oilcontaining antifoam ng, agent ("Bronal
C- 448", tradBdn > PPOFUCIO BYeRSho Thearddied naust PY) Mas1adddd 2o 60 kg
of the good sol vent phase and foam ng of the resulting m xture was
eval uat ed. Fér 30 0¢ nlttes jusPi&rters HLBRLRP of ramniMtgen gas was started,
t he foam ng height of the liquid was observed. During this_ term the
naximﬂnfoaﬁpﬁggﬂﬁgﬁgq&%;q@hﬁﬁlpartlcles have been filtered

out) with water to separate into a good solvent

phase containing said good solvent and an aqueous

phase containing said poor solvent and water,

fractionating these phases, and distilling the

good solvent phase to recover the good solvent and

distilling the aqueous phase to recover the poor

solvent.

By employing the polyphenylene ether
production process of the invention, a recovery
efficiency of the good solvent for polyphenylene
ethers shows a drastic improvement and moreover,
the good solvent thus recovered has a higher
purity compared with those recovered by the
conventional processes. This therefore brings
about a great improvement in the equipment and

energy required for the recovery of the solvents.

15



Si nce .t he production process for polyphenyl ene ethers according to the

i nvention causes nmarkedly | ess foam ng upon distillation of the good

sol vent for pol yphenyl ene ethers, recovery efficiency of the good sol vent
shows a drastic inprovenent, and the good sol vent thus recovered has a high
purity conpared with the conventional process. It therefore brings about a
great inprovenent in the equipnment and energy required for the recovery of
t he sol vent, thus being capable of satisfying the request of this industry.
27 Wiile the present invention has been described in detail and with
reference to specific exanples thereof, it wll be apparent to one skilled

in the art that yarious chapnges and podific ions,%ﬁp bg de, therein
wi t hout departin ?rB%q%ﬁpgp?ﬁWeQﬁbogcﬁ hBFedrl 1 ®gtra 1% cLAl MED

IS: 1. A process for producing a pol yphenyl ene ether, whjch, conprises the
steps of: a3 TSRt a‘ﬁgﬁﬁ‘ n"!gBHt §ien‘1y epgss %P p5g§ tfH’r]oL%Hngsol ution for

pol yneri zati on containin%: a good solvent for polyphenylene ethers; a netal
salt: anéﬂﬁﬁ@m&%ﬁ%unau A€ invention should” not “be

construed as being limited thereto.

Referential Example

(A-1): In accordance with the process
described in Example 3 of JP-B-59-23332 (The term
“JP-B” as used herein means an “examined Japanese
patent publication”), a 22 wt.% toluene solution
of 2,6-dimethylphenol was added over 35 minutes in
the presence of each catalyst and di-n-butylamine
while feeding the mixture with oxygen. After 100
minutes, feeding of oxygen was terminated. An
aqueous solution of trisodium
ethylenediaminetetraacetate was added to the
polymerization mixture and the resulting mixture
was kept at 70°C for 2 hours. The mixture was fed
to a centrifugal separator manufactured by
Sharples Corp., where an aqueous solution phase
containing each catalyst and trisodium
ethylenediaminetetraacetate was separated. Thus,

a polypheylene ether solution (A-1) having a
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a phenol conpound, to carry out oxidative polynerization of the phenol
conpound; m xing the polynerized solution with an aqueous solution of a
chelating agent to term nate the polynerization; separating and renoving
the netal salt, chelating agent and water fromthe resulting m xture to
gi ve a pol yphenyl ene ether sol ution; adding a poor solvent for

pol yphenyl ene ethers to the pol yphenyl ene ether solution to precipitate
pol yphenyl ene ether particles; filtering the resulting solution to coll ect
t he pol yphenyl en ether particles; and recovering, the ol vent by

ood, s
di stillingRAeYPREOYARNC26ON@REOF 2f dOFeldbr 5%qQEbeOd solvent is

carried out usin% at | east one antifoam ng agent
gravity of 0.894 was obtainéd.

In a jacket-equipped precipitation tank having
an inner diameter of 133 mm, and further equipped
with an exhaust port of a port size of 25 mm, at a
position corresponding to a liquid level of 95 mm
from the tank bottom, and with a single-stage
four-inclined-paddle impeller (inclination: 45
degree, impeller size: 33 mm) as an agitator, 370
g of toluene, 420 g of methanol and 10 g of water
were charged, followed by stirring at 600 rpm.
After the temperature in the tank was increased to
50°C by causing warm water to flow in the jacket,
the polyphenylene ether solution (A-1) was added
at a rate of 190 g/min from a position diagonal to
the exhaust port and a mixture of 97.5 wt.% of
methanol and 2.5 wt.% of water was added at a rate
of 100 g/min from the same position.

The mixture overflowing from the exhaust port
was collected.

The resulting mixture was filtered through a
glass filter and the mixture from which the
polyphenylene ether particles had been filtered

out was obtained.
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sel ected from fluorosilicone conpound based antifoam ng agents. 2. The
production process of Claim1l, wherein said good solvent conprises at | east
one sol vent selected from benzene, toluene and xyl ene; said poor sol vent
conprises at |east one solvent selected from net hanol, ethanol,

i sopropanol, nbutanol, acetone and nethyl ethyl ketone; said netal salt
conprises at |east one netal salt selected from copper conpounds and
manganese conpounds; and said am ne conpound conprises at |east one am ne
conpound sel ect from di am ne. conpounds represented by the faollow ng
Formula (1) Ri\ The 160 KIPRARY NERRY X G * ( SRer Bhnl B W4 £ 887 Ghd R0
represents_a hydrogen ato ClL 6 al kyl group, with the and RO do not
represent 2aTfed® AFPUSSHeflet ity edth PRASIEHRIBNEPY %ord a9f Prear or
branched proviso_that Rl, R2, R3 h¥drogen atom at the sane |inear or

met hyl - br aRdhedh 30 L0 &2r B/ gy | ®nelgfdu|¥; tertiary nonoani ne conpounds and
secondary nonoam ne conpounds. 3. The production process of Claim1l or 2,
wherein after tA® pb? Jhecifzathonmix ter e Hate® B9 ¥ g wPth t he aqueous
solution of a chelating agent, said mxture is kept at 40 to 120C until a
pol yneri zatieoke by - PPy @i phienbyiiendirP ars&msbat3tof @ 199ed by
separation of a catalyst forned fromthe nmetal salt and the am ne conpound.
4. The prodfctY®Rtpidres8 6P rdifinhadofa FaPAs SOt B6eBL Wt e®R said
recovery of the good solvent is carried out by mxing said filtrate with
wat er to sEsHQPE s Miva aegeed i PéRY phaBeokom @l Ieh§ 414 Yase& sol vent
and an aqueous phase containing said poor solvent and water, fractionating
t hese phasé&®s afBtdiist¢dling said good sol vent phase. 31

AnCA A LLAS AT A ALLAY H
From the resulting mixture, the agqueous phase

was fractionated through a centrifugal separator
of Sharples Corp., whereby a good solvent phase to

be used later in Examples was obtained.

Example 1

The good solvent phase (60 kg) added, prior to
distillation, with 150 mg of a fluorosilicone
antifoaming agent “FA603” (trade name; product of
Shin-Etsu Chemical) was distilled in a glass-made
Oldershaw fractionating unit having 40
concentration plates and a diameter of 45 mm.

In the liquid reservoir at the bottom plate of
the Oldershaw fractionating unit was charged 5 kg
of toluene and the liquid reservoir was heated in

an oil bath set at 160°C.
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10% / & () -ytepupgdgte wSEO%2ken) OST.L‘D%&h(LFeLl%%&'W(a)S pfeturned to

the top plate.

The gas phase on the bottom plate was cooled
and then, taken out.

Five hours after the feeding was started, the
temperatures of the gas phase on the top plate and
bottom plate of the fractionating unit became
stable, specifically, 66°C and 111°C, respectively.

Distillation was continued for 20 hours, but
no substantial change was observed.

The amount of liquid taken out per hour was
146 g/hour from the top plate and 2554 g/hour from
the bottom plate.

The liquid taken out from the top plate in the

18th hour was composed of 37% methanol, 2% water,
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composed of 98% toluene, 0% methanol, 0% water and
1% an oligomer of polyphenylene ether and 1% the
other substances.

The liquid taken out from the bottom plate was
subjected to single distillation to separate the
oligomer of polyphenylene ether, whereby a toluene
composition containing 99% of toluene and about 1%
of amine usable as a polymerization catalyst was

recovered.

Comparative Example 1

In an Oldershaw fractionating unit similar to
that employed in Example 1, the good solvent phase
not added with an antifoaming agent was distilled.
After operation of the same procedure as in
Example 1 and confirmation that the temperature of
the gas phase on the top plate became stable at
110°C, the good solvent phase not added with an
antifoaming agent was fed at a rate of 2700 g/hour
from the upper portion to the 20-th plate of the

fractionating unit.
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Foaming was observed on the top plate and this
foaming did not disappear even 10 hours after the
feeding was started.

The liquid taken out from the top plate in the
tenth hour after the feeding was started was

composed of 95% toluene, 2.9% methanol, 0.1

oe

water, 1% the oligomer of polyphenylene ether and
1% the other substances, while the ligquid taken
out from the bottom plate was composed of 96%
toluene, 2.3% methanol, 0.1% water, 1% an oligomer
of polyphenylene ether and 0.6% the other
substances.

Even by single distillation of the liguid
taken out from the bottom plate, methanol and

water still remained with toluene.

Comparative Example 2

In an Oldershaw fractionating unit similar to
that employed in Example 1, the good solvent phase
not added with an antifoaming agent was distilled.
After operation of the same procedure as in
Example 1 and confirmation that the temperature of
the gas phase in the top plate became stable at
110°C, the good solvent phase not added with an

antifoaming agent was fed at a rate of 450 g/hour
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the upper portion to the 20-th plate of the
fractionating unit.
From the liquid obtained by cooling the gas
phase in the top plate, 10% was taken out and 90%
was returned to the top plate.
The gas phase in the bottom plate was cooled
and then taken out.
The liquid amount taken out per hour was
25g/hour from the top plate and 425 g/hour from
the bottom plate.
The liquid taken out from the bottom plate in
the 18-th hour after the feeding was started was
composed of 98% toluene, 0% methanol, 1% the
oligomer of a polyphenylene ether and 1% the other
substances.
By single distillation of the liquid taken out
from the bottom plate to separate the oligomer of
a polyphenylehe ether, a toluene composition
containing 99% toluene and about 1% amine usable
as a polymerization catalyst was recovered. The
processed amount of the good solvent was however

markedly smaller in Comparative Example 2 than

that in Example 1.
Example 2
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As in Example 1, 150 mg of a fluorosilicone
antifoaming agent (“FA603”, trade name; product of
Shin-Etsu Chemical) was added to 60 kg of the good
solvent phase and foaming of it was evaluated
using a distillation evaluating unit as shown in
FIG. 2.

300 ml of the above-described good solvent
phase added with the antifoaming agent was charged
in a 2L glass cylinder equipped with a nitrogen
inlet tube having a ball filter at the tip
thereof, and equipped with a distillation tube, a
condenser and a thermometer at the top of the
cylinder as illustrated in FIG. 2 and this
cylinder was installed in an oil bath set at 100°C.

From the nitrogen inlet tube, a nitrogen gas
was blown in at 20 L/min.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liquid was observed.

During this period, the maximum foaming height

was 8 mm.
Example 3
In a similar manner to Example 2, 30 mg of a

fluorosilicone antifoaming agent (“FA603”, trade
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name; product of Shin-Etsu Chemical) was added to
60 kg of the good solvent phase and the foaming of
the resulting mixture was evaluated using a
distillation evaluating unit as shown in FIG. 2.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liguid was observed.

During this period, the maximum foaming height

was 15 mm.

Comparative Example 3

In a similar manner to Example 2, foaming of
the good solvent phase not added with an
antifoaming agent was evaluated using a
distillation evaluating unit as illustrated in
FIG. 2.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liquid was observed.

During this period, the maximum foaming height

was 64 mmnm.

Example 4
In a similar manner and by using a similar

unit to Example 2, 150 mg of a fluorosilicone
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antifoaming agent (“FQF501”, trade name; product
of GE Toshiba Silicones) was added to 60 kg of the
good solvent phase and the foaming of the
resulting mixture was evaluated.

For 30 minutes just after blowing of the
nitrogen gas was started, the foaming height of
the liguid was observed.

During this period, the maximum foaming height

was 7 mm.

Example 5

In a similar manner and by using a similar
unit to Example 2, 6 mg of a fluorosilicone
antifoaming agent (“FQF501”, trade name; product
of GE Toshiba Silicones) was added to 60 kg of the
good solvent phase and foaming of the resulting
mixture was evaluated.

For 30 minutes just_after blowing of the
nitrogen gas was started, the foaming height of
the liquid was observed.

During this period, the maximum foaming height

was 23 mm.

Comparative Example 4
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) In a similar mann and by using a

unit to Example 2, 150 mg of a silicone

YR O

antifoaming agent (“KS69”, trade name; product of

Shi-Etsu Silicones) was added to 60 kg o

f the good

solvent phase and foaming of the resulting mixture

was evaluated.

For 30 minutes just after blowing of a

nitrogen gas was started, the foaming he

the liquid was observed.

ight of

During this period, the maximum foaming height

was 140 mm.

Comparative Example 5

In a similar manner and a similar unit to

Example 2, 150 mg of a silicone antifoam
("KS603”, trade name; product of Shin-Et
Silicones) was added to 60 kg of the goo
phase and foaming of the resulting mixtu

evaluated.

ing agent
su
d solvent

re was

For 30 minutes just after blowing of a

nitrogen gas was started, the foaming he

the liquid was observed.

ight of

During this period, the maximum foaming height

was 50 mm.
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Comparative Example 6

In a similar manner and by using a similar
unit to Example 2, 150 mg of a mineral-oil-
containing antifoaming agent (“Bronal C-448",
trade name; product of Toho Chemical Industry) was
added to 60 kg of the good solvent phase and
foaming of the resulting mixture was evaluated.

For 30 minutes just after blowing of a
nitrogen gas was started, the foaming height of
the liquid was observed.

During this term, the maximum foaming height

was 70 mm.

Since the production process for polyphenylene
ethers according to the invention causes markedly
less foaming upon distillation of the good solvent
for polyphenylene ethers, recovery efficiency of
the good solvent shows a drastic improvement, and
the good solvent thus recovered has a high purity
compared with the conventional process. It
therefore brings about a great improvement in the
equipment and energy required for the recovery of
the solvent, thus being capable of satisfying the

request of this industry.
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While the present invention has been described
in detail and with reference to specific examples
thereof, it will be apparent to one skilled in the
art that various changes and modifications can be

made therein without departing from the spirit and

scope thereof.
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WHAT IS CLAIMED IS:

1. A process for producing a polyphenylene
ether, which comprises the steps of:
allowing an oxygen-containing gas to pass
through a solution for polymerization containing:
a good solvent for polyphenylene ethers;
a metal salt;
an amine compound; and
a phenol compound,
to carry out oxidative polymerization of the
phenol compound;
mixing the polymerized solution with an
aqueous solution of a chelating agent to terminate
the polymerization;
separating and reﬁoving the metal salt,
chelating agent and water from the resulting
mixture to give a polyphenylene ether solution;
adding a poor solvent for polyphenylene ethers
to the polyphenylene ether solution to precipitate
polyphenylene ether particles;
filtering the resulting solution to collect
the polyphenylen ether particles; and
recovering the good solvent by distilling the

filtrate,
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wherein said recovery of the good solvent is
carried out using at least one antifoaming agent
selected from fluorosilicone compound based

antifoaming agents.

2. The production process of Claim 1, wherein
said good solvent comprises at least one solvent
selected from benzene, toluene and xylene; said
poor solvent comprises at least one solvent
selected from methanol, ethanol, isopropancl, n-
butanol, acetone and methyl ethyl ketone; said
metal salt comprises at least one metal salt
selected from copper compounds and manganese
compounds; and said amine compound comprises at
least one amine compound selected from diamine
compounds represented by the following Formula
(1):

1 3
R\ R

—R5— 1
N-R=N 4 (1)

R2
(wherein R!, R?, R® and R? each independently
represents a hydrogen atom or a linear or branched
Ci-¢ alkyl group, with the proviso that R!, R?, R’
and R* do not represent a hydrogen atom at the same

time, and R® represents a linear or methyl-branched
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3. The production process of Claim 1 or 2,
wherein after the polymerization is terminated by
mixing with the aqueous solution of a chelating
agent, sald mixture is kept at 40 to 120°C until a
polymerization by-product, diphenoquinone
disappears, followed by separation of a catalyst

formed from the metal salt and the amine compound.

4. The production process of any one of
Claims 1 to 3, wherein said recovery of the good
solvent is carried out by mixing said filtrate
with water to separate into a good solvent phase
containing said good solvent and an agueous phase
containing said poor solvent and water,
fractionating these phases, and distilling said

good solvent phase.

31



