2 8 OCT 2004 1 DESCRI PTI ON METHOD FOR PRECI PI TATI NG POLYPHENYLENE ETHER 5
Technical Field The present invention relates to a nethod for

preci pitating pol yphenyl ene ether. Mre specifically, the presentZBDC]2W4
i nvention relates to a nethod of producing polyphenylene ether which
contains fine powder in a small 10 anpbunt and is easy to handle at the tine
of nolding by precipitation. Prior Art a process of producing

pol yphenyl ene ether resin, there 'ﬁE@CﬂE?%?B? of subjecting phenol to

oxi dative 15 polynerlzatlon in the presence of a copper conpound and am nes
in a good solvent for polyphenylene ether. As a nmethod for precipitating
pol yphenyl ene ether from a pol yphenyl ene ether sol ution obtained by the
above process, theMBTﬁQDkﬁ@WnR@EﬁﬁﬁiﬂﬁTﬁNﬁ\ﬂﬂﬁ%?ﬁﬁﬂﬁﬁﬁ%%l@%ﬂ?Rfor

pol yphenyl ene et her such as nethanol 20 and the like is added to the
solution to precipitate particles of polyphenylene ether. The obtained
particl eg ofraf3gldenyi&neg ether, however, contain fine powder in a high
proportion, —armd—consequentty, there arise problens such as scattering of

t he powder at a pGHe simgseanid defection beilates tooa1aehbp§efomo an

extruder during nolding. As a s. for Vi ng .t he abov ntlone
oy obl e, B TR o R TP HRLS (G e MO SRR T R ar e

al cohol as tel%e%s S sOlyert 168 Hegdt£dPeB G0me3680) of""f:‘ﬁ%\&‘?iblné hl s met hod

could not n sarily give satisfactory effect. 30 The present” invention
has been mageliyplormeret® sthee whhehaboneapneblfene pawderhdnolg eutaldf t he

present invention is_to obtain es of phenylene t.her which
cont ai nd0 f iEMC PR |¥Fde§ﬁﬁngaﬁﬁﬂﬁb Caftd §§m%8 &%&9% The tine

of molding gyyhdpiddkeon2 0 0 C T 2004 2 The present i nventors have made

extensive studies to solve the above problens, and as a result, have found
t hat Prior Art

As a process of producing polyphenylene ether resin,

there is a process of subjecting phenol to oxidative

15 polymerization in the presence of a copper compound and amines
in a good solvent for polyphenylene ether. As a method for
precipitating polyphenylene ether from a polyphenylene ether
solution obtained by the above process, there is known amethod
inwhichanon-solvent for polyphenylene ether suchasmethanol

20 and the like is added to the solution to precipitate particles
of polyphenylene ether. The obtained particles of
poiyphenylene ether, however, contain fine powder in a high
proportion, and consequently, there arise problems such as
scattering of the powder at a post-step and defective bite

25 from a hopper to an extruder during molding.

As a means for solving the above-mentioned problems,
there is proposed a method in which a mixture of water and
alcohol as the non-solvent is used (JP-B 60-23696). However,
this method could not necessarily give satisfactory effect.

30 The present invention has been made in order to solve
the above problems, and the object of the present invention
is to obtain particles of polyphenylene ether which contains
fine powder in a small amount and is easy to handle at the

time of molding and the like.



the problens can be solved by dropping a pol yphenyl ene ether solution at a
portion which hardly undergoes shearing action 5 by a stirring blade in a
stirring vessel which has been fully stirred. Thus, the present p@viETti08in
has been acconplished. That is, the present invention is to provide a

met hod for precipitating polyphenyl ene ether, which conprises adding a
non-sol vent for pol yphenyl ene ether to a?sol ution of 10 pol yphenyl ene

ether in a good solvent for poé&phen&]e e_ether | pi

ntﬁ

recipitate.
pol yphenyl ene et iBF BSREFRG0G Ver fage 9§§EEFI¥GUFSB§&QﬁfW?a
reci procati Qg thel apdiier gf:%btl%s p%'roapa%nxl £agugkNeh %Rl ¥hiu@l ithadr Opped
out si de the working range stirring blade. 15 Bri ef explanation of the
drawi ngs Fi ghelpisblemeheanttie svilewdbyadséppingneg pedyphenvtlere eshienri ng

bl ade whose working range is 90 degrees, viewed from above. Fig. 2 is a

di agram of ERdudiiga éFo%§°§écthbehéFhah§¥‘HY|We%%§%’&% AGtdon
stirring. bl ade_of, delta r oa d leagr of a
dr oppi n85 pogF{tl Stl’?rlnsi’%l:l o) u I%‘ﬂgﬁ%%%%?g%% ﬁhgghsc e?r)ae%rg f\Q/ﬂgé1 of a

stirring veggehred.h Tﬁu&tltmergg:emeademheﬁelmrika@g;ereaﬂgecbmpms@@@r ees,
viewed 25 from above. Fig. 4 is a diagramof a dropping position of a PPE
solution of Exanfhet2ipn bhecheedent inenbion ki itg |R¥@Wé%esé mgitiyed

bl ade. wh Qd .
2117170 e A0 LB 0RO, e i o) b 9

Conpar at i ve abxpdplsd 1hvdrt & &€ hedBypEenyBynof ethsti toi Agsoletden Wit h a
stirring bl ade whose morking range is 90 degrees, viewed from above 2 8 0
=

C T 200403 peﬁubr@@nermweoﬁt acwaw@ﬁ@hvwﬁ%mﬂmﬂw%@%r in
the present Jyen i@gggﬁe%glﬁ%w Sxtfati X aﬁ%ﬂd&@éiy’-%ﬂ&%t i am A

conpound repr ornul
vessel equipped with a rec1procat1ng stirrer, wherein the

polyphenylene ether solution is dropped outside the working
range of a stirring blade.

15 Brief explanation of the drawings

Fig.l is a schematic view of a stirring vessel with a
stirring blade whose working range is 90 degrees, viewed from
above. '

Fig.2 is a diagram of the side cross section of a stirring

20 vessel having a stirring blade of delta blade form in two
stages. |

Fig.3isadiagramof adroppingpositionof a PPEsolution
of Example 1 in a schematic view of a stirring vessel with
a stirring blade whose working range is 90 degrees, viewed

25 from above.

Fig.4 isadiagramof adroppingpesitionof a PPE solution
of Example 2 in a schematic view of'é stirring vessel with
a stirring blade whose working range is 90 degrees, viewed
from above.

30 : Fig.5isadiagramof adroppingpositionof a PPEsolution
of Comparative Example 1 in a schematic view of a stirring
vessel withastirringblade whose working range is 90 degrees,

viewed from above.



(wherein R, R2, R3 and R4 represent independently substituents 10
sel ected fromthe group of a hydrogen atom an al kyl group, a substitute
al kyl group, a halogen atom an aryl group or a substituted aryl éﬁdﬂﬂ. 04
Speci fi c exanpl es of pol yphenyl ene ether of the present invention are
honopol ynmers such as 15 pol y(2, 6-di net hyl -1, 4- phenyl ene) et her,
pol y( 2- net hyl - 6- et hyl - 1, 4- phenyl ene) et het,
pol y(2, 6-di et hyl -1, 4- phenyl ene) et her, poly(2-
et hyl - 6- n- pEBpgRimend. dioan NTH)icifg the invention
pol y(2- net hyl - 6- n5ptopyl - 1.4- I t . - .
ethyl__6_iSoprOpyFBiyﬁﬁsHg%ﬁp%%ﬁ?%?ﬁ£§¥%ég¥ese£p199éx£%onJj;derlved,
p0|Y(Z‘”Ethﬁ?‘ﬁxﬁﬂéﬁieétﬁdi efipAeyh ey &k Retompound represented by
pol y(2- met hyl - 6- hydr oxyet hyl -1, 4- phenyl ene) et her; and pol yphenyl ene et her
copol ymer stbh fel2of-indgi Msttmylsheiol- copol ynerized with 2,3, 6-t
rinethyhfhenol and/or o-cresol, 25 and the |ike. Exanples of the good
sol vent ¥or pol yphenyl ene ether dke aromatic conpounds such as benzene,
toluene and xylene, and tolu is preferably used. The concentration of
the pol yphenyl ene et her soHu @y be Wil)hin the range of the 30

e, To decrease the amount of the
non-sol vent used, it is desiRabl e®,0 supply the polyphenylene ether
solution into the stirring vessel while maintaining tenperature to the
extent that pgbyRhenyl eﬁ% £} Bal r A8 n PhaAEREhALA L 19 d @b s heaténgsand
condensing the 2 B OCT 2004° 4 sol ution. The pol yphenyl ene et her sol ution
i s suppld edsehectedhérstm thengreessef a dydnogews pyomExanph by &f grdwp.

non-sol vent for . yphenyl epne. et her_are | cohol_.such _as_net hanal hanol ,
isopropanolaaﬁﬂbggﬁﬁgﬁgﬁoﬁiﬂy% get'dRes” Paeh 2LoMyn& aR %E?%§Ppe§ yl

ket one, andspapbkstdhardas Refergyp iy nethanol . The anount of the

non-sol vent used is desirable to be 0.5 to 2.0 tinmes by meig;; based on

t he good sol vent . Specifigezkamples pHRMEIPReNT RN fADer ¢H L6 RTSF#PR a
mxture of the dood salvenf, and (he 10 Nog;selvent within a range that the

m xture can nmarntain single
15 poly(2,6-dimethyl-1,4-phenylene)ether,

poly{2-methyl-6-ethyl-1,4-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,

20 poly(2-ethyl-6-isopropyl-1,4-phenylene)ether,
poly({2-methyl-6-chloroethyl-1,4-phenylene)ether,
poly(2-methyl-6-hydroxyethyl-1,4-phenylene)ether; and
polyphenylene ether copolymer such as 2,6-dimethylphencl
copolymerized with 2,3,6-trimethylphencl and/or o-cresol,

25 and the like.

Examples of the good solvent for pelyphenylene ether
are aromatic compounds suéh as benzene, toluene and xylene,
and toluene is preferably used. The concentration of the
polyphenylene ether solution may be within the range of the

30 solubility of polyphenylene ether. To decrease the amount
of the non-solvent used, it is desirable to supply the
polyphenylene ether solution inte the stirring vessel while
maintaining temperature to theextent that polyphenylene ether

does not precipitate, after heating and condensing the



| i qui d phase. The non-sol vent and water axe introduced into the stirring
vessel continuously. According to the present invention, the pol yphenyl ene
ether is precipitated in the stirring vessel with a 15 reciprocatingg(CT 2004
stirrer continuously. On the other hand, although pol yphenyl ene ether can
be also precipitated by using a rotary stirrer, there is a defect that
fibrous precipitates coil around the st4rring blade. In order to make the
particle diameter of the polyphenyl ene ether particles precipitated 20

| ar ger, suf fsicdivenitorst i Thienge I pphpeyiensaiaithar swputiion hg ofpp Xied saltut i on
with the non-solvent is desirable. However, if stirring is nmade too
violently, (e pAriing A8 bi TR EHUQRFIYtend to be pul verized by a
shearing action o AR C i ' [

above-nenti oned §§%F%§Fé%%t?%h9%€ ggf%§%£Eﬁ”ﬁégﬁgﬁﬁﬁh?ﬁgﬂ%o yﬁﬁ%%&ﬁéne

et her sol utbldHUIL Sicleak e tMTkd Nge t BAGE]L 0fi sblpe oplainial axgd hl- 8dehanidar.e, the
wor ki ng range of the stirring blade" nmeans a workin range when vi ewed the
stirringdvessdionmasomieio\as agritomt gand mubhglt pEhWdr kpkgleand®@d n a case

where the angl e .of ;the 30 recipr.ocatin fion,of 1.he irring-blade is 90
degrees. WRER Ter& e B G %raatﬁlf?yl%?m%%é%%glm rJFs ?rar?'%l?\%n Ig egﬁlg“n t he

up and down p@in-@dlivht ike8Nodlad she-amdetstmod . shad 2t et anevesywatigeied
dropping is performed outside the working range of the stirring bl ade of

the top stadesedl @nOt8E 2004 SolFeate | Stndspdesictabde fusthed iton &t t he
formof the stirring blade used for.the presepnt inventio but it i
preferabl e f”g?tt?sre cé’g‘tﬁxdtfe &ltgélafam*%{]?ﬁgsoghgﬂﬁ $%°$h%°3?’8?1%2?”d\/\ﬁ3‘r‘? t he
del ta bjgde pch -Usdsert wifh D &f ikl enke 13RI mipt fHERen fa Of t 408 atingne and

| ength of the stirring blade so that stirring power per |iquid neasure may

be set to 0l1qudidGpBaps/. nBThamen ahpiiene rnidovadestare indysikged 3 ntee

total of the.,val yes _.cal cul at b he fo wing formula for every stage of
t he stirri%&ﬁﬂ%$(§5193)$%§i§% c%%ﬁkﬁu?%é£§5/75/g, P. stirring power

(PS) Np : nunber aetop@illy to the present invention, the polyphenylene
ether is precipitated in the stirring vessel with a

15 reciprocating stirrer continuously. On the other band,
although polyphenylene ether can be also precipitated by using
a rotary stirrer, there is a defect that fibrous precipitates
coil around the stirringblade. In order tomake the particle
diameter of the polyphenylene ether particles precipitated
20 larger, sufficient stirring for performing prompt mixing of
the solution with the non-solvent is desirable. However, if
stirring is made too violently, the particles precipitated
will tend to be pulverized by a shearing action of stirring.
According to the present invention, the above-mentioned
25 problems can be solved by dropping the polyphenylene ether
solution outside the working range of the stirring blade.
Here, "the working range of the stirring blade” means a working
range when viewed the stirring vessel from above, and Fig.l
shows the working range in a case where the angle of the
30 reciprocating motion of the stirring blade is 90 degrees.
When there are a plurality of stages of stirring blades in
the up and down direction, it should be understood that the
above-mentioned dropping is performed outside the working

range of the stirring blade of the top stage.



p : density of liquid (kg/nm8 ) N nunber of rotations (cycle/mn.) 15 Di

| ength of stirring blade (m gc : gravity conversion coefficient = 9.81 (kg
m / (kg - s2) Moreover, nunber of power is calculated by the follow nﬁ;4
equations. Np=A/ (NAe)o.s+(S.16x10 3)xAx (NR) 0-01-2 20 A=1 .5x163LT
(B/Di)i.72+3.5x(B/Di)o_is B: width of stirring blade (tip part, mm

Nae=Di 2x(N/ 60) xp/u [.: liquid viscosity>(kg/ms) Further, when the angle
of the notion of the stirring 25 blades is 90 degrees and a plurality of
stages of the stiFheng 1slzeaaniicebal piratrictian qusithgbifemhad the ratio

of (the Ilength aof stirring blades ofher than |lowest stage {(A)/the. length
of stirring® Ilﬁgé‘ngftb 9 g\ﬁees(fl Page'q Blﬁe%esni.l%v%rrlél?rbregu}iolltnlgrder to

preci pi t at e pt-heepantieCt §S: 08 apel yeBWhenea €IRLECONbFNMEHH NEgPEVer N
a small amount, it is desirable to set the inner dianeter of the stirring

vessel so tWaenttize dedttiaobbhdétiheusedt Hois@nassiaipte die s¢uirdnhebght in
the stirring vesse|l/the inner djaneter of the stirrin ssel).2 9 OC1
b004 & s 6 rerepiqns snd fenoRh Y ELEE immng baraengo Shuts phiTrRegel s

1. 2to 2 Bo%@n%eifﬁ@ﬁ%éﬂ@my%etﬁ@t $d Qringobs aglerg /ner eppet he
flat bottomassunption Tiquid height” "(the liquid height in case of the
assunpti on tbatret-henhdiched iss fdming Spoveeobiaitied thytal vodli bigel vgludsvol une
by the horizontal cross-section_area of the_stirri ngavessel . At hough

there i s noCpaFrtiaiesdr Predbei ECAINYIRS: RETRBLROG O oF VAT YcAEREPNGTath
pol yphenyl ege ;ether shidas it is desirable to carry out the discharge of

the slurry continudusly by 10 overflow. Further, the average residence
time ofigol ppRenykemesopldmi® 76 e stirring vessel is desirable to be 1 to
10 mnutes. | f the residence tine is too short, polyphenylene ether wll
preci pi t at ePinstFFFEiRetP9Wedn (FRd other hand, if the

Ny : number of power
ﬁ: density of liguid (kg/m*)
N : number of rotations (cycle/min.)

15 D;: length of stirring blade (m)}
gc. . gravity conversion coefficient = 9.81 (kg°'m)/(kg-* s%)
Moreover, number of power is calculated by the following
equations.

Ny=A/(Nge)® %+ (8.16x107°) xAx (Nge)° ">

20 A=1.5x10°x(B/Dy)*7?+3.5x(B/D;)°% "’

B: width of stirring blade (tip part, mm)}
Npe=Di’x(N/60)xp/u
w: liquid viscosity (kg/m*° s)

Further, when the angle of the motion of the stirring

25 blades is 90 degrees and a plurality of stages of the stirring
blades are equipped, it is desirable that the ratio of (the
length of stirring blades other than lowest stage (A)/the
length of stirring blade of the lowest stage {B)) is 1.5 or
more.

30 In order to precipitate the particles of polyphenylene
ether containing fine power in a small amount, it is desirable
to set the inner diameter of the stirring vessel so that the
ratio of (the flat bottom assumption liguid height in the

stirring vessel/the inner diameter of the stirring vessel)



15 residence tinme is too long, pulverization of the precipitated

pol yphenyl ene ether particles will proceed due to stirring. 1In the preﬁfﬂb
i nvention, the pol yphenyl ene ether can be precipitated by only the280 b
stirring vessel with the reciprocating stirrer. It is also possible,
however, that 20 the pol yphenyl ene ether slurry which has been precipitated
in the first stirring vessel with recipréocating stirrer be introduced into
the second stirring vessel to further add a non-solvent thereto. The

| atter is niuseOdéstodbl®, kechude itherpdrdnctes cfamheesafedingbviisal
precipitatign of polyphenyl ene ether is carried out by two stirring

vessel s, it st d%sti‘?ﬁbloetf-ﬁﬁﬁ the megimym SenghE Yeitdif SEATRIASSBLIERt to

t he wei ght ood I ' ' SLITYA R the .
reciprocati%%rgfirF%g:yﬁgétggﬂﬁ&ggf%hﬁﬁ%lgﬁdi%#gg?g%?%ﬁg% é%gehgﬁgﬁ%dof
non- sol vent hd@gha tile caieghif adfhgasksgtviedrt that hthsacontomt isr Fngtyessel

may be 1.0 to 2.0. Further, stirring in the second stirring - vessel may be
per f or me® t &5t R L@imedMYe fBuGHLARE nel Gt d o hwee shyir ke ahorigantadm st at e.

2 8 0 CT 2004 7 _Exanpl.es _The follgw ng. ex les illustrate the present
i nvention nﬁf@sgﬁggg%%ﬁﬂlﬁf ?nﬁéeﬁ%Fi%#lcf%%g'Y%ﬁ%%ftaken as liniting the

invention. 5 Exanplefohghd ik £9RBY 14 erictifntiol tenfe sAbYL | ON
of 20wt . % pol y(2, 6-dinet hyl -1, 4-phenyl en) ether, rmethanol and water

wer e conti nedudigchappingde ipetlyohenylianst esherrshgrvessid] iswiepigable
reciprocati@% stirrer (AJLTE .SV191 nndqsq§%in delta lotblages pFoduced
by SHI MAZAKI-°M°RIRE £ %ﬁ\l%ﬁ? 13495 55 T prett by  SYREHRTTBRERy Pene
ether pggti ghegs1be pol yphenyl ene ether slurry and met hanol which were
overflowed fromthe first stirring vessel were continuously supplied into
t he second stirriAgrihesel thet pvarsgpr Fresidendei hyvonty HSLYPhERELBRE
direction, tq,age: phenyl I L Then, S

col l ected f Fg%e%hjérpggf%t%%% ﬁ?ﬁé’%%%%&n%adéfgfkrgﬁ%a tvcgggé £Q§u02+¥%%¥?%?t ered
t hrough the1fkikéysamideme€ltime is too short, polyphenylene ether will

precipitate insufficiently. On the other hand, if the

15 residence time is too long, pulverization of the precipitated

polyphenylene ether particles will proceed due to stirring.
In the present invention, the polyphenylene ether can

be precipitated by only the stirring vessel with the

reciprocating stirrer. It is also po'ssible, however, that

20 the polyphenylene ether slurry which has been precipitated
in the first stirring vessel with reciprocating stirrer be
introduced into the second stirring vessel to further add
a non-solvent theréto. The latter is more desirable because
the particles can be aged.

25 . When precipitation of polyphenylene ether is carried
out by two stirring vessels, it is desirable that the ratio
of the weight of non-solvent to the weight of good solvent
in the first stirring vessel with the reciprocating stirrer
may be 0.5 to 1.0 and the ratio of the weight of non-solvent

30 to the weight of good solvent in the second stirring vessel
may be 1.0 to 2.0. Further, stirring in the second stirring
vessel may be performed to the minimum enough to maintain

the slurry at a uniform state.



which was laid a filter paper (No. 5B), and washed with nethanol of a
volume of 0.5 tinmes the slurry to obtain a wet powder 20 of pol yphenyl ene
et her. The obtained wet powder was extended on a |aboratory dish, ,pu

a box type dryer, and dried, while flowing the nitrogen of 5NnB /ﬂfiégfﬂﬁg
to 1401C for 2 hours or nore to obtain a dry powder of pol yphenyl ene
ether. The obtained dry powder was measlred for the average particle 25
dianmeter and the rate of fine powder of smaller than 50 pm particle

di anet er. THKEABHGE i ons and neasurement results in the first and second

stirring vessel amgShOWMLhindaRagpits fAddEFaté #e el ODPLNY iRQRINHiQS Of
each liquid in the first vesSels are shown in Fig.3 to 5. 28 OCT 2004 8

a) a)o I @oresperificklilys bodChevir ma wag) toobd Daker\@NH1QIOHNT - -
'do 1 rn 0 -theEdinvention.
5 Examples 1, 2 and Comparative Example 1 .

A toluene solution of 20wt.3
poly(2,6-dimethyl-1,4-phenylen)ether, methanol and water
were continuously supplied into the first stirring vessel
with a reciprocating stirrer (AJITER SV-01 mode having delta

10 blades, produced by SHIMAZAKI MIXING EQUIPMENT CO., LTD.)
to precipitate polyphenylene ether particles. The
polyphenylene ether slurry and methanol which were overflowed
from the first stirring vessel were continuously supplied
into the second stirring vessel with a stirrer rotating only

15 in the one direction, to age polyphenylene ether particles.
Then, the slurry was collected from the bottom of the second
stirringvessel, suction-filtered through the Kixriyama funnel
which was laida filter paper {No.5B), and washed withmethanol
of a volume of 0.5 times the slurry to obtain a wet powder

20 of polyphenylene ether. The obtained wet powder was extended
on a laboratory dish, put into a box type dryer, and dried,
while flowing the nitrogen of 5Nm’/h, at 135 to 140C for 2
hours or more to obtain a dry powder of polyphenylene ether.
The obtained dry powder was measured for the average particle

25 diameter and the rate of fine powder of smaller than 50 um
particle diameter. The conditions and measurement results
in the first and second stirring vessel are shown in Table

1. Further, the droppingpositions of eachliquidin the first

vessels are shown in Fig.3 to 5.
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According to the present invention, the polyphenylene
ether particles having the small rate of the fine powder in
the particles can be obtained, and the handling at the time
of molding of the polyphenylene ether particles can be

3 facilitated.
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xtoxwQ~ 2 8 0 C T 2004 9 According to the present invention, the 78 0(T 2004
pol yphenyl ene ether particles having the snall rate of the fine powder In
the particles can be obtained, and the handling at the tinme of nolding of
t he pol yphenyl ene ether particles can be ®facilitated. 2 0 007 2004 10
CLAIMS 1. A nethod for precipitating polyphenyl ene ether, which conprises
addi ng a non-sol vent for pol yphenyl ene @&dSto 5 a sol ution of

pol yphenyl ene ether in a good solvent for polyphenyl ene ether to

preci pitate pol yphenyl ene ether continuously in a stirring vessel with a

reci procatingystirrgr, y! : l.yhi he
non- sol vent ére dr%ﬁ%ﬁgﬂgﬁ?EF eigﬁéﬁaggﬁ?ﬁgﬁ%gﬁégﬁ% 5ﬂ§?ﬁr%F%3 ﬁﬁgﬁé. 10
2. The met hodcohprliaem adddiuhgr ai nohheogoedtsebrepblyphenpdeiiphepkeneget her
is at |east one selected fromthe group consisting of benzene, toluene and
xyl ene. 1% 3.2TReLFELABJICSE! PeLEPheRy 1GAEr LReThénnangeeAvenlvest for

ot hanol ot rior eehhBhe EOfb=CRE, BELETLECat By EndRg Rar SPREE 10

ketone. 20 4.cdheifiebiiollyah £kakifrlngWaysRiingiveh alrdadipdddtSiddsaifagge at
which a m xture of the good solvent, the non-solvent and water maintains a
singl e |iqui dWpRESED Bie Ted ydemyd egfe erhem 99 1whbeRi#nd tlaei noof spinent

wei ght 25 of jthe d'i%%'p%gll %%@ts/itd%e t\{'\@ %%trkqfngt %D%%O%fsca Ay riﬂb tlgfade .
10
2. The method of claim 1, wherein the gocod soclvent for
polyphenylene ether is at least one selected from the group

consisting of benzene, toluene and xylene.

15 3. The method of claim 1, wherein the non-solvent for
polyphenylene ether is at least one selected from the group
consisting of methanol, ethanol, isopropanol, n-buthanol,

acetone and methyl ethyl ketone.

20 4. The method of claiml, wherein water co-exists ina range
at which a mixture of the good solvent, the non-solvent

and water maintains a single liquid phase.

5. The method of claim 1, wherein a ratio of (the weight
25 of the non-solvent/the weight of the good solvent) in the

stirring wvessel is 0.5 to 2.0.

6. The method of claim 1, wherein the stirring blade ig
the blade of a delta form, and the stirring POWer-per liquid

30 measure is set to 0.7 to 5.0 PS/m’.



stirring vessel is 0.5 to 2.0. 30 6. The nethod of claim11, wherein the
stirring blade is the blade of a delta form and the stirring power per
liquid mneasure is set to 0.7 to 5.0 PS/m. 28 OCT 2004 11 7. The pgm38Qm4
of claim1l. wherein the angle of the notion of the stirring blade is
degrees and a plurality of stages 5 ofyjthe stirring bl ades are equi pped,
the ratio of (the length of the stirring bl ades other than | owest stage
(A) /the length of the stirring blade of the | owest stage (B)) is 1.5 or
nore. 8. The nethod of claim1l. wherein the ratio of (the flat 10 bottom
assunption liquid height in the stirring vessel/the inner dianeter of the

stirring vessel) is 0.5 to 1. d.the_ inner_dianeter he stirring
vessel is L. 2 tohe EEFPHQSO%téaﬁaﬂ% Lra¥PREALRHRE RS ﬁg 5%'Frrp?ﬁlgo%l ade. 15
9. The nethog, of | w I §iso §! YhA% AR r a6 Bict 8¢
poIypheny%gnghgt%g%gfgh%ﬁg”st|?Fi%gtggg%gggis dFEbﬁhrJé by OVﬁ??TOML 10.
The meg hodfothel o Drdingharies hlte eyerppedf ¢hiedeatio &0 (ttheelefigth

pol yphenyl ene ether in the stirring vessel is 1 to 10 mnutes. 11.

mﬁt hod foepfptheishirzring bdadesnekheeridan haveshfitane ddddthectength oﬁuci ng
t | f d in_the.fi Rod | laim 1
Lot he sePlnBREre HRLRE SIddE of thd nibeSd YERSE (R AR TE LRGBS . £ B

pol yphenyl ene ether to the second stirring vessel. 12. The nethod of claim
10, wherein the ratio of (the weight 30 of the non-solvent/the weight of
the good $ol veniThe seghod: gficdain 1navherein dhe matdo efséthgi fhathe

-reciptocati stirrer,. tgf{' ti intlgﬁ {:gg}:g @gg 1/th

non-sﬁ ve%tol & A "gFﬁtlo(ﬁpt ¥ Sio%gies%hvenh |§V\§. %052. Th {Fleesecond

stirring iveeseldiameter of the stirring vessel) is 0.5 to 1.2 and the
inner diameter of the stirring vessel 1s 1.2 tc 2.0 times

to the maximum length of the stirring blade.

15 9. The method of claim 1, wherein slurry having the
precipitated polyphenylene ether in the stirring vessel 1is

discharged by overflow.

10. The method of claim 1, wherein the average residence
20 time of polyphenylene ether in the stirring vessel is 1 to

10 minutes.

11. A method for precipitating polyphenylene ether, which
comprises introducing the slurry formed in the first stirring
25 vessel by the method of claiml to the second stirring vessel,
and further adding the non-solvent for polyphenylene ether

to the second stirring vessel.

12. The method of claim 10, wherein the ratio of (the weight
30 of the non-solve_nt/the weight of the good solvent) is 0.5
to 1.0 in the first stirring vessel with the .reciprocating
stirrer, and the ratio of (the weight of the non-solvent/the
weight of the good solvent) 1s1.0%0 2.0 in the second stirring

vessel,



