
De!'.3cription Title of Invention: POLYPHENYLENE =HER AND METHOD FOR
PRODUCING THE. SAME Technical. Fiold      The present invention
relates to a polyphenyiene ether, and a. method for producing' the
same, CacHronnd Art      Polyph 71ene ether is excellent in
processability and productivity: and has an advantage at being
capable ct being efficiently made irits-, products and parts having
desired shapes by a molding metnbg such as melt in-jection or melt
eztrnsion., Polyphenylene ether, makinf: the best use of 3UCh an
advantage is broadly used in the field. of electric and electrnni.c
materials, the field of automobiles, other fields of varlohs typPs ef
industrial materials, and the field of food packages, and as
materials for parts. Particularly, since polvn.henylene ether is
excellont in E,lee'frie characteristics, it is being developed to
applications as electronic materials, particular applicationsthe
insulation performance,  [C,y()G3'       In the above-mentioned
applicetions as electronic materiaie, the reouihement for, in
addition to electric oharacterietics, the appearance of orhductd has
Peen raised; therefore, the improvement of color tone of po.glene
etheh ffself, and. the reduction of 



contamination of molded prodhots with fore1gn matters (gei).ed
materials, by-products, metals and. the like) are gemanded,      As
technol.ogies to reduce foreign mattehd contained. in polyphenyiene
ether, there are proposed, for example, a technology in which
polyphenylene ether is melt kneaded: and thereafter melt filteked
(for example, see Patent document 1), and a technology in which the
filtKation is carried. cut in every step from the polymerizetion to
the melt kneadingeid.armple, see Patent. doci).h.ent There is also
phoposed a technology in which in order to dupphess clogging of a.
hot nnnnek with metal foreign matters in injection molding utilicing
the hot hunner, pellets used in inlection nioicsnq are sorted using
a. magneticmechine, and only pellets haviing .Htte
contdnminatron are re Ken outedam.ple., see Patent. document 1),
[OU041      On the utnr Land., also in the field using polyphenylene
ether, the sice -reduction and precision.  enhancement. pt parts and
the tnicknss reductisn molded products are progressing. In order to
maintain the high. Insulation performance. also in such molded
products size-reduced, precision-enhanced and thickness-reduced, the
electric characteristics of polyphenyiene ether are required. to be
raised, 



From the viewpoint cif raising the dielectric Drekdown resistance and
the .Like out of electric chatacteristiem, metal foreign matters
contained in molded products are required to be more highly reduced_
The technical development with respect. to catalytic metal residhes
contained in pplyphenyiene ether has conventionally been made, and
there is proposed, for example, a mehod of making metals in a
polyphanyiene ether to be 10 ppm or less for example, see Patent
document 4), Prior Art Dbcuments Patent document UJJ.No, dc:cL;:ner;
t1thid-(Jpen No. 2U0I- Datent dpcpm,ant 4: :-J,..:parntse Patent
Laid-Dden No,  Summary nir Invention Problem to be Solved by the
Invention      As described above, technologies to reduce the amount
of foreign matters contained. in. polyphenyiene ether have been
conventionally proposed, However, the teohnodegies of Patent
documents. 1 and 2 relate to filtration of mhlt kneabed resin
compositions, and pose a difficulty in secure decrease of
conta'minuting metals due to det.aage and the like of a paxt of an
apparatus in the melt kneading. step, 



The technoloPatent document 3 specifically relates to a technology of
passing resin pellets thrbugh a. magnetic sorting machine, and cannbt
sufficiently remove metal fOrOlgfl matters for such reasons that the
metals included in the pullet interior cannot sufficiently be
removed, and that pellets once adsorbed by a magnet drop by their own
weight. and the collision of mel lets passing afterward, and thus
cannot completely be krc.t.      The technology nt Patent dbckment 4
relates to a method of decreasing metal catalyst (Cr or the like)
residues in. $ poiyphenylene ether, and is still insufficient as a.
technology to decrease a metal magnetic material (be) bringing about
dielectric breakdown..        Ai; of the above-mentioned conventional
technologies IS a technology of primarily aling at the decrease of
foreign matters, and is not improved. in. color tone of the
polyphenyiene ethef       Altnongh a technology is conventionally
knc,IA,n in which in order to Lit:prove the color tone of
pclypthenylene ether, the oolyphenylene ether, a thermostabilizef and
the like are melt kneaded, the secure dootease of inevitably
contaminating metals in the melt kneacfling step is difficult, as in
Patent doesnent 1 and the like. [000]       Then, an object. of the
present invention is to provide a polyphenyiene ether having a low
foreign matter. content, excelling in electric. characteristics, and
excelling also in the appearance characteristic. fOr SCHIVifli the
Problem 



As a result of exhaustise stadIes n- solve the above-mentionej
niohlebs, the present inventors hhve fonnd thatsr.:eel:b.:Inn of the
metal mngnetlo Tntefial amoan,a 'a ..n.iipuen7lene ether in n pr
de'Serbined range can solve the ::::bavc?-me3-:::_irind nroblenai"
nnd esin previde the polypnen7lene ether excellent ln elebrri
characteristics and ehsellent In the appearance  characteristic; nmi
this finding has led. to the completion of the p.resent inention.
That is, the present invention is as fellows, 0010;  A polyphenyiene
ether, comprising a contenta metal. magnetic material of 0,001 ppm or
higher and lower than 1,000 ppm, The pclUehe ether according to item
[I] above, 



wherein the polyphenylene ether cpmprIses a content of a metal
magnetic material of 0.001 phei or higher and lower than 0.500 pp:rT
3      The polyphenyiene ether aporrling to Item [1j or HI; above,
whetein thn pnlyphnnviene ether comprises a content of 8 metal
magnetic material. of 0.001 ppm or higher and lower than 0.100 ppm.
f41      The polyphenyiene ether according to any one of items LI; to
PT abowe, wherein the metal magnntln material. Is a. metal. magnetic
material cp.tielhy an Fe element       The pol-p--;ylenn ether
according to item 1.41 above,. wherein the polyphenylene ether
comprises a content of  th.e Fe element of 0,001. ppm pr higher and
lower. than 0,100 ppm, [61      The polypn,nyiene ether according to
any one of items [1] to [5; above, w.erein the polyphenyiene ether is
a powder having a voimme-average particle diameter of 3 mm or
smaller,      The polyphenylene ether according to any one of items
[1; to [61 above, wherein. the polyphenyiene ether is a. powder
having a loose apparent specific gravity of 0.4 or higher, 



[ej      The polyphenylene ether according. to any one of items [II
to [7] above, wherein the polyphenyiene ether is a powder hevdng a
specific surface area of 1 m2ig or larger, [9]      The poi--
henylene ether according to any one of items [11 CO [[3; abuve,
wherein a whole metal magnetic material compidses a cmntent of the
metal magnetic matrial having a maximhm breadth of 150 vm mr larger
of 01 particle/kg or lower, [10; ,olyphonyiene ether according to any
one of  I, heat ;a color index value of a polyphenyiene ether
compressed at 31(PC for 20 min at a pressure of 10 hiPa) of 3,5 or
lower, 1111      A method for prodc,c-nq a polyphenylene ether,
comprising the steps of: 



polymerizing a phenol. compound so as to obtain a polyphenylene ether
represented by the following formula (1); and      passing the
polyphe,:yiefle ether through a magnetic separating machine equipped
with a magnetic force-. generating. source so as to make a cohtent of
a metal magnetic material in the polyphenyiehe ether to he 0,001 ppm
or higher and lower than 1,000 ppm:  ;nch.1,17 rFormula 1] \ / R3 i
i\/\(1)  I/\ ... i\ 



I V.. I\\ In;j121 Whc.:IeTh r2;ir:OE:peflOenCi
roup cor:,liciuing of a hy0-fiKjert atom, a halac:en.ilkyl c.roup
wich may. he suibstitutcH,  9-- an aryl group which may be
substituted, an at:alkyl grg,up which may be substituted, and an
aikoxy group which may be substituted- 121      The method for
producing the pbayphenyiene ether ahcording to item [111 above,
cbmprising 



passing. the pclyphenyiene ether through a magnetic. separating
mac:Thine equipped with a magnetic force-generating source go as to
make a cbntent of a metal magnetic material in the polyphenydene
ether to he 0,001 ppm or higher and lower than 0.500 ppm, nb-c The
method. tarproducing. the :C)r vierte ether according to item [111
ab.ce, comprising:      passing the polyphenylene ether through a
magnetic. separating machine equipped with a magnetic
force-generating source so as to make a content of a metal magnetic
material. in the polyphenylene ether to be 0,001 ppm or hihher anh
lower than 0,100 ppm. [141      The method for praducing thh
polyphenyiene ether according to any hne of items {111 to [13],
wherein the metal magneic material ia a metal magnetic material
comprising an Fe elemeht, P..5;  .10 



The method for producing the polyphanylene ether according to any.
one of itemo r11] to ;114] above, wherein the golvphenyiene ether is
a powder having- a volume-average particle diameter ofmm of smaller,
The method for producing the polyphenyiene ether according- to any
one of items [11] to [151 above, wherein Ito polyphenyiene ether Is a
powder having. apparent specific gravity v 0,4 or higher, [17:
The meth-0d for producing the polyphenylene ether according to any
one of items Lli] to [16) above, wherein the polyphenyiene
etherpowder having a spec surface area ofg.:2/g or larger, [181
rhe method for prodfloahg the polyphenyiene ether according to any
one of items [1-1j to WI] above, wherein. when the polychenylene
ether le passed through the magnetic separating. machine equipped
with the magnetic force-generating source, a magnetic force in a
region for removing a metal magnetic material from the, ether is 0.6
T or higher, 119:      The method for producing the poiN enyiene
ether according to any one of items [11] to F181, wherein. the  



magnetic. force -generating source of the magnetic sepaxating madhine
is an electromagnet. [20i       The method for producdnq the
poIvpne.nylene ether according to any one of items [11j to L 91,
wherein the polyphenyiene ether Is passed through between the
ma.gnetic force-generating source arranged with a spacing of 15 mm or
smaller, [211       The method for producing the poiymnenviene ether
according to any one of items [111 to [20A, wherein the magnetic
separating machine has a magnetic torceeffective separation length of
100 mm or longer. Advantageous Effects of inventdon L0014I       Thu
present insenL1cn can provide a polyphenyiene ether c5r.0ble of
effectively. soppressiflg the ;-)ocurrence (if black foreiTi matters,
and excellent in electric: characteristics and the appearance
characer'isticy wnd an effective muthod. for producing the
polyphenyiene ether. t;y:: ih;:eonH.oh  Hereinafter, an embp.diment
according to the. 



invention (hereinafter referred to as 'the presen, embodimet') will
he described in detail,      The present invention is not limited to
the. fbilowing embodiment, and various changes and modifications may
be made within the scope of the gist, [00161 [Polyphenylee ether;
The polyphenylene ether according to the present embodiment is a
pcl\g.-..gle:r.,11,e.ne ether having a content of a metal magnetic
material of 0,001 ppm or higher and lower than 1.000 ppm, ;Structure)
The polypnenylene ether according to the present embodiment has a
structural unit represented by the following formula (I), and may
have it plurality of kinds of structural units, [0017) i.Formula i i\
,t:',. 
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:13 In the above general formula (1j,R2f R.it and R4 each
independently represents one selected from the group consisting of a
hydrogen atom, a halogen atom, an alkyl group whtch may be
substit.oted, an alkenyj. group which. may be substituted, an alkynyl
group which may Me substituted, an aryl. group whi_ch may be
substituted, an aralkyl group which mey be substituted., and an
alkozy group which. May bu substituted_ [00191       In the above
general formula (1), examples 01 a halogen atom represented as Ri"and
R4 may include. a fluorine atom, a chlorine atom and a bromine atom,
and a chlorine atom and a. bromine atom are preferable.       In the
above general formula (1), the term "alkyl group' of an al'hyl mreup
which may be substituted and is represented az. RR2nd R1 represents a
straight - chain or branched-chain alkyl group preEerahjv havi.ng I
to 6 carbon. atoms and more preferably haying 1 to 3 carbon atems;
and emam:ples thereof may include methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-but tert-butvpentyl and hexyl_ and methyl and
e.thvt prefereble and methyMin more preferable,      In the above
general formula ,1), ezamoles of La: Lain 'alkenyl ccup cL an alkenyl
group Which may be substituted and is x7(11,t.m..reserd-..s.d as R1,
R tdfh may include ethenyl, 1 upropenyl, 2 -propenyi, 3 -butenyl, 



bentenyl and. hexenyl, and ethenyl acg 1 -plIpenyi are preferable.
in. the abom.m general fornia (I), examples of. the term. 'alkynyi
group' of an alkynyl grup which may. be suhstitsted and lo
teptesented as Rib. 1$2, R.:: and R4 may include ethynyl,
Itcremgynyi, 2 -probynyl (ptoparyl), 3 - buLymyl, pentynyi and
hexynyl, and eLhybyl, I -bropynyi anN. . 2 -bropynyl i,ptsparrjy1H,
ate preferale,       Iln the above general formula Cli, exales of the
term 'aryl grup' of an aryl. gronp which may be snbstitnted and is r@
presented as Th., R.2", R.3 and ''i..4 may inc.:Inde phenyl. and
naphthyl, and pheny$. is pre::....srable,       In the StINTS general
formula IL ezaples of the tN.rm "atalkyl groub" of an a:alkyl' gronp
which may be subotitsted and io teptmented as 1--.,.., R2, R3 and
1--t: may inN.lude Pens..yl, phenethyl, 2 -metnyibenzyl, 4
-methylbenc a-meLhvlisenzyl, 2 -vinylphecet,and 4 -$jni$.phenethyl.,
and benzy.l. is preferable.       In. the above general fbtmmla i,1),
the term 'alkozy utsup" tall alkct>v yroup which may be substituted
and is rN.presentedR...," l.,,,, ,,,ind P,4 represents a stmslunt-
chain ..,: branched-chain aikoxy ,gr,snp preferably having I to (I,
carbbn atoms and mcre preferably having 1 to $ carbbn atms; and
examples thereof may incinde methoxy, ethoxy, prbpcs$y" isobrom.oxy,
bntoxy, m,,m-s-l-AU:pxy, tert-  1.5 butoxy, pentyloxy and hexyloxy,
and methoxy and thoxy axe preterabse, 



100201       In the above general formula ri.), an alkyl gr..,:y3p,..
an. aryl group, an alkenyl group, an alkynyl group, an. aral'- -I
group and an alkoxy group c.ihi.ch are represented as I:1, I:12;and
Ps2. may be substituted at subjctlitable positions with. one or two
or more predtermined substituents.      Examples of such a
sabstitrent may include a halogen atom (for. esample, a f) urine
atpr,l, a chlorine atom, a bromine atom.), an alkyl group having 1 to
6 carbon atobs (for. :az:ample, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, dee -buty-I, tert-budd,...(1, panty', h-xyl), an
groupesample, phenyl, naphthyl.), an alkenyl group (for example,
ethenyi, 1 -propenyl, 2 -propenyl), an alkynyi group (for example,
erhyn:, , I -propynyl" 2 - propyny1), an araihyl group ;for example,
benzyl, phenethyl), and angroup (sLrr example: bsthc.xY, ethoxy),
(Reduced viscosity)      The oolylahenyiene ether &oserdin to the
pidtsent embodiment preferably has a reduced. viscosity (1sp/o) 0,20
dlig or higher:. Thereby, a poiyphenylere ether having ssffloient
heat resistance ran be obtained,          The terdt 'redoce('
viscosity Oispio)" refers tp a reogced viscosity at a chlorofofdi
solution at a polyphenylene ether in a concentration of 0,5 q/d01.2
ander a temperature condition of 00'Cy 



The polypd0onyiene ether according to the present embodiic,ent more
pteferably has a f,--JO.UCed ViSCriSity  (iisp/c) of 0.25 dE/g at
higher, and still more preferably 0,23 dt/g or higher.,        The
reduced viscosity hilsp/c) is a valae varying depending ou the amount
of a good solvent, tho amount of a catalyst, tho feed ,afount: and
feed rate of an ozygen containing gi:ts inpolymerization solution,
and the concentration of each phenpl corapoand in the
polymerioationTherefore, in order to control the reduned viscosity
(1:31-.2./c) in the abovo range, thece polyiserication conditions
.fr,ay be regulated, On the other han(C, the upper limt of the
reduced 'fiscd2sitY Oir..f).../c), for example, in a case where the
poiyphenyiene ether according to the present embodiment is used for
processing by extrusion molding OK the like, is prefera'.in
dL/clower, :nor,- preferably 1.0 di,/g Cr lower, and still :POr
preferably 1.1 dL/o or lower, from the viewpoint of suppressing the
drzicf,:::13.SeRiolOing fluidity and the d,ncr,fla.-seprocessabiliiy.



Additionally, f.f0-'1';:. the viewpoint of c.:- assume the production
time, the tedatred viscosity (.flsp/c) is further  prefetably o,ag Of
));:f.,,,ef, al:d much twattd: preferably 0.7 dt/g or iwer,      The
reduced viscosity can. be obtained bv measurement of a chlorsform
solutict) of. a polyphenyiene ether powder in 0,5 g/dI by using an
Ubbeloktle visctmtcr tube under a bobdition of (t) h ape) The shape
oi :fl1 pslyphenyiene ether accdrai1:c) the present embodiment Enay
be powder-shapd or pe) shaped, but 15 nreferably powder-shaped-
The polybhebylene ether is preferably a pOWdef hav'ind a
vbiume-average particle ddameter sfmm or smaller from the viewpoint
of the transportation efficiency, the meterdbility a :kelt kbeading
wah ntber components, and the Like- The volameaaverage particle
diameter is more preferably 2 mm or smaller, and still more
preferablymm or smaller, 



With the poiyphenyiene ether particle beino made smaller, whereas the
"loose apparent specific, dravity" deseribed later *s likely to
become lower, the 'specific surface area' described later becsmes
larder. By contrast, if. the particle diameter is made large from the
vlewpsint of: improving the handleablity nf ths pswder, the specific.
surface area decreases,          FIC,DM the viewpoint of a balance
between the 'loose apparent specific graity' and. the 'specific
snrface area.' described above, the voleme-average particle diameter
of the polyphenyiene ether particle is preferably in a range of SO pm
to 2,000 pm, more preferably in a range of lUr) gm to 1,00 peg and
still more preferably in a range efpm to 1,000      The volub-aberage
barficle diameter can be measered, fN-r e-4ample, by "dispersing" a
olyphenyiene ether powder in eefhanol, and then. measnring by using a
laser diffraction particde dize analyfer, akE03100, maci,Ei by
Shimadzu Cc,rp, (Loose apparent spec: iic gravity)      The
polypbenylene ether according to the present ebbocUent is preferably
a powder having a loose apparent specific gravity of 0,4 or higher.
Thereby, the polyphenyiene ether becomes ere which is excellont tn
fhe transportation efficiency when the oolyphenylene ether is packed
in a predetermined. container and transported, the meter ability when
being handled, and the pewder handleability when being dissobcod in e
so'ivenf, The loose apparent specific gra,}Oty is more preferably.40
or higher, stil more preferably OAS or higher, and fgrther I. more
preferably 0,5 or higher,          The loose apparent specific
gravity can be measured using a pbwber tester (Powder Tester Type
ET-E, made by 



osokawa Micron Corp.) and using a metal container of 100 cc in
v-oinme, [0024) fic surface area)         The colyphenyiene ether
according r the pr':iSelli. embodiment is preferably a powder having
a epecific surface area of 1 m*/c; or larger from the miewpoinr. of
raisin::: the affinity for other additives on.ch as a flame
reCardant.         Since a. powder hay:trio a large specific surtace
area generally has a large area with which additimes having.
moLephenviCneetnertxt.the affinity becomes high.; SC, the powder has
such a merit that when it polyphenylene ether resin composition is
manufactured, the polyphenyiene ether and the additives can be fed
together ar. the feed time of raw. oaterlais,        The
polyphenyiene ether powder more preferably has a specific onxface
area of 2 m2/n or ' oar, still iaore preferablyS ra2/q. or larger,
and further still more breferablyM2-ifg or larQr-        The specific
surface area can be measured, for ezample, by BET method.. The BET
methbd specifically inmolves making a vacuhm state at l'C'jYt tor B
hours as a pretreatment, using rho constant -sroinoe method, and.
measuring an adsorption desorption isothermal curve using nitrogen.
The adsorption temperature is oet at 7--r& and an adsorbate to be
used is nitrogen, The specific surface area is calculated using
BELSORP -mini ;BEL JAPAN, Inc.) for the measurement_ 



[002b] ',,Metal magnetic material) rls described above, the
poiyohenylene ether according to the present embodiment is a
polyphenyieno ether containing 0.001 ppm or more and less than 1,000
ppca of a metal magnetic material_      The metal magnetic material
component. used herein refers to one which is solid at room
temperature.      The metal magnetic material includes any of a
single substance, an oxide and an alloy, and. also includes one
containing tw0 or aiOre elements. The metal magnetic material
includes, for example, dale in which at least one element is
constituted of a. transition metal element,      A metal. magnetic
material is a metal satisfying x ii in the following expression,
su..sc,y.putc.by         In the above expression (2), M represents a
magnetic msment per unit volume; and E represents a magnetic. field. 



In the polyphenyiene ether accord.i.ng to the present embodiment, the
content. of a. metal magnetic material is made. to he lower than
1.000 ppm from theof imparting high electric characteristics: even
in. the case where the polyphehylene ether is made into low-thickness
molded prod:Jots 3.D.C.: films, The content of the metal.
if...agnetic material is preferably lower. than 0,500 ppm, mere
preferably lower than 0,200 ppm, still. more preferably lower than.
0"100 ppm, further preferably lower. than 0,050 ppm, much further
preferabl.y lowet than 0.020 pplr, and especially hreierably lower
than 0,010 ppm,       In the polyphenyjene ether according to the
present Embodiment, making Che content of a metal magnetic material
to be 0,001 ppm or higher can. prod.de thb Polypnenylene ethbr
excellent in color tone.      The content of a metal magnetic
material in a. polypheftvlene et.her can be measureH, for example,
by. the following. method,  2.2 The poryphenylenei.e dissolved in
chloroisr.m which has been passed thr.ourfti a 0.2membrane filter
Millex3E-(..GH13, made by Merck Millipore.), and subjected to a
centrifugal machine so as to precipitate the metal magnetic material.
At this time, a magnet of 0.5 T or nigher, whose weigh has been
weighed, is put on the. bottom cf. a container. charged in the
centrifagal mack)dne.. Thereafter, a. snpernatant is discerded: and
the magnet. and the metal magnetic material are again dispersed in
chloreferm, and subjected to the cantrifugal machine se as to
precipitate the metal magnetic. material and to make it. adsorbed. on
the magnet en the bottom- This operation is repeated. several times,
and thereafter, the magnet on the bottom is recovered,      The
magnet on the bottom thus obtained and haring adsorbed the metal
magnetic material is dried: and the metal madnetic material contained
in the polyphenylene ether is gi:antitativery determined from the
weight chanc.,-e before and after. the centrifug.al separation,
[00291 



A method for regulating the cantent of a metal mesnetic filaterial in
the polyphenyien ether according to the present embodiment to be
0,001 rpm or highet and lower than 1..000 ppm may includes. the
followind methods such as Li.) a method in which a oolyphenviene
ether is subjected to a contacting treatment with a strong acid,  23
) a method in which the :uetal magnetic. material in a polybhenylene
ether is siOnected to a seua.r.,Ertion I, reatment by a magnetic
force, and ;3) a method in which a polyohenyiene ether obtained. by
usingglass-made ot glass linir-treatrl polymerization tank ands
predetermined amount of the metal magnetic material are mixeo.
<Contacting treatment with a strong acid>       This method is one in
which a. polyphenylene ether obtained by polymerizing a.
predotermined monomer is LI:ought into contact. with a strong sold.
Thestrong acid may includes hydrochloric acid, nitric acid, sulfuric
acid, and aqua re,' The method specificaincludes a method in which a
strong. acid prepared by mixin concentrated hydrpchlotic acid. and
concentrated nitric acid in a. mixing. ratio of 



3 is brought into contact wdth a nohenylene ether.       ;After the
both are contacted for at least I min, the contaoted mixture is
filtered and sufficiently washed with water,thereafter dried so as to
cbtalr. a polyphenylene ether ln which the content of a :detail mas.;
netic material is lower than 1.000 ppm. <Magnetic. force separation.
treatment>       This method is one in which a polyphenylehe ether
and a metal magnetic. material contained therein are  separated.
using a magnetic. force (magnetic force - generating soutce). The
method specifically invhives passing the pciy!:Thenylene ether
through a predetermined maN.netic separating machine to separate the
plyphenyiene ether and the metal magnetic material by the magnetic
forcN.ptwdery oolyphenyiene ether is ssed, the content of the metal
magnetic material can be reducnd largely, which. is breij.erable-
-(Nxing with a metal magnetic material> By u.,g a. glass -rt,hde or
glass lining-treated 



phlymerizatinn tank in a polymerization step of a. pclyphenylnne
ether, a pglypenyiene ether containing nt, metal magnntic material
can be ohained. By mixing such a pelyphodylene ether and a.
prnOetermined amohnt o.f. a metal 3T.;agnetic material,polyohenyiene
ether containing a prescribed amount of the metal magnetic
-if.aterial. can te obtained. Althoagh the mixing method usable may
weal-known metho(:: in theof usin.g an iron -.T.,ade mixing
apparatus, no heating is preferable from the viewpoint of
pre.'renting the contamination w-ith metals. [CO30:      The metal
magnetic material may includes 8 metal magnetic material containing
an Fe ea.ement, The metal magnetic materialan Fe eaement may includes
an Fe single substance, fixides originated ftem En, ferroalloyx
containing Fe as a hcmponnnt, and minerals  oar:tali-ling Fe,
Exampled rhere,af may include iron, iron eizided, chromium steels of
iinon-elnromium alloys, chrorium-nickel steels of
iron-chromigm-nickel alloys, a dtainless steel of 1S% ctiromium
andnickel, magnetite, magnetic pyrite, ilmenite, hematite, iron riie,
::,iderite" axsenopyrite, limonite, pyrite, lepidoerocite, goethite
and iron sand- In the caseHAS a mehal magnetic material ePntaind an.
Fe element, the content of an Fe element ePntained in the
polyphenylene ether according to the present embodiment is preferably
0,001 ppm or hipher and lower than 0,100 ppm, 



Also in the ,..ase where low-tbickness molded prodets arid films are
manufactured by molding. the polypnenyiene ether according. to the
predent embodiment or a compesition epntraining the polyphenyiene
ether, the content et an Fe element id preferably lower than 0,100
ppm from the viewpoint of impartinpn electrc       1-:",, making the
content pf, an Fe element to be 0,001 ppm Of hlrper, a polyphenyiene
ether excellent in polpr li(mne ean Fe reotaine6, The rmantent of an
Fe element Id mure preferably lower than 0,050 ppm, still more
prefeYably lower than 0,020 ppm, and further still more preferably
lower than 0,010 ppm,  10030] The content of an Fe elEnsnt contained
in the polyphenyisene ether according to tho oreaent eadsodiment can
be measured, for example, by the following method,       First_
100polyphenyleha ether is dissolved in about 2 L of chloroform, and
suction filtered using It filter of A500A090C made hr Advantech Ca,:
Ltd, 200 ml; of chloroform, is sprinkled on the filter used for tho
filtration, and is suction filtefed, This oper,ation is repeated.
several times, and the obtained filter is dried at normal temperature
and normal pressure- The filter is immersed in alN- t,,ydrochloric
acid. and IN nitric acid. to be thereby permeated with the liQLid for
1 hour. Thereafter, scent. of the liduid Is sampled, and
quantitatively detcrminod by 1P-MS. The filter is thereafter further
permeated with tno liquid. for I hour; and. a part of the liquid is
and. again. Quantitatively determinod by ICPHIS, This operation is
repeated until the value becomes stable, and a. stabilized value is
taken as a quantitative value. At least 500 g is analyded and an
average value is calculated to theres determine the content of an Fe
element, 



;Q033l In the poiTaiiene ether according to, the pte5,:ent
embodiffient, tne content of a metal magnetic material  having a
maximum breadth of 150 pm or larger is preferably 0,1 particle/kg sr
lower in fine processing or low -thickness molding, from the
viewpoint of suppressing of clogging of a mnidind metal mold, r,ding
faults and metal mold damage, and from the viewpoint of suppressing
defects when the polvhhenylene ether is made into films and nheets,
That the maximum, breadth of a metal magnetic material is 1.50 pm or
larger can be verified by observjng whether the metal magnetic
material has passed through a sieveicc.ta nieve speninh of 150 pm,
The specific mhthod may- iniude a method in whic.h a polyphenyiene
ether is dissolved in chloroform, and subjected to a centrifugal
machine so as ts precipitats a metal magnetic matsrie1; a spernatant
is discarded; and the metal magnetic material is aiain dispersed in
chloroform, and subjected ts the centrifugal F:!.3Chin::: Sr) .E:S to
precipitate the metal p;agnetic material; operation is repeated
several times, and a magnet is approached to the bottom of the
outside of the csntainer so as to iso-iate ths metal magnetic
material,' and the metal magnetic mater-ial thcs oLtainsd is
sebjected ts drying treatment and thereafter hasPed through the sieve
sf a :=,..ieveof 1:-)0the number of pa icies of the metal magnetic
material not having passed  therethrcugh per unit weight or. the
metal magnetic material is calculated, 



prer,erablh the content of the metal magnetic material of 100 p.m or
larger i3 0,1 paKticie/kg rr and still more preferably, the er,rt,-of
the uletal magnetic mateKial of SO pm or larger is 0,-1 particle/kg
A pblyphenylene 1-sth'E:K in. which. th,:: content of a metal
m,agnetic mater-HC1 having a maximum. breadth of 150 :Am or la.Kger
is 0,]. paKticle/ko ,-J.K lower can 'rie by the above-mentioned
;.method in ',,,thich a polyphenyiene ether is brcught into conta.rrt
write strong. acid), (meth..cd in which a polychenyiene ether. i3
subjected. to a magnetic force separation treatment'? or LWSPSOPL in
whtch    prilyrrnenylene ether and a predetermned amb.cnta metal
magnetic material are mixed),       The polyphyiene ether cr,ntaining
.001 ppm or mpre and lecs than 1.000 TO of a. metal. magnetic rater:
al accordi.nc. to the present embodiment is a polyphenyene ether
excellent in c.clor tone in which the color index ,ral.oe in Icr,"
and the change rate cr the cc,lor index va-,.0 before and. .::fter
Polyp ny'.ene ether is brown to be generally colcKed by heating when
on molded., cPPPOPXTOicii meh. ',Kneaded w-irh other recins and the
'IThererLire, pblyphex lens ether haying a lower c&lor inde7 value 



after heating makes the polyphenylene ethet better in colnr tone, The
term "polyphenylene ether after heating" refers to a pclychenyiene
ether after b.:elf kneading, a pnlyllThenyiene ether after molding
and a polyphenyiene As example at a typical. methbd. of, meabnxing
the color index Yalcn of a. polyphenyleoe ether after heatini is a
simple methnd nf measuring a. enior index value C. I. heat; of a
pnlyphenyleoe ether onmpressed at 310c,C. fct 20 min at a oressute of
la      The color index (C. I.) of a polyphenyiene ether is.
detetmined as foliowb"       Ifitsts a chlnroform solution of a
polyohenylene ether in it obhcentration of 0,05 g/m1_, is ibade by
dissolving the polychen7lene ether in chlorofotrn. The SaMe
phiorofnrm asused for dissolving the aolvnhenvlene ether is charged
in a. obartni cell mf 1 cm in cell length, and the absorbance of the
pnte chintoform hy ultraviolet libht :wavelengthnm) is measuted, and
taken to be CU      Then, the chinroform solution of the
polypheoyiene ether prepared in the abnoe lm charged in the same
cell, and measured for. the absorbance at 480 nmn      The hnonbance
of the pare ohiornform is subtracted from: the absorbance of the
chIntnform solution of the polypt)nnyleno as as. and the difference
is divided by the polyphenyiene ether concentration of the chloroform



solution of the pplyphenylene ether, and the quotient. is defined as
a color index (0.-heat) of the polyphenyiene ether,      The COiCK
indez -saline after heating C. I. heat) iS preferably as low as
possible from. the viewpoint of color           and specifically, is
preferably. 4.0 or lower, mcre preferably 3,5 or lower, still more
preferably 3,0, and further still mote preferably 2,S ,-)K lower,
[00341 ;Method for producing. a polyphenyiene ether.]      The
method. for producdng a polyphenyiene ether according to the present:
embodiment. comprises the steps of polymerizing to phenpl compound so
as to obtain a poiyphenylene ether represented or the following
formula (I), and. passing the pplyphenyiene ether through a magnetic
separating machine equipped with a predetermined magnetic
force-generating source so as to make the content of a metal magnetic
material to be 0.001 ppm or higher and lower than 1.000 ppm. 10035-i
IF0rmula 3]  [003i: 



1c the above formia (1),RL.122,and R4 each independent1y reoresents
one melected fKom the grcYJ...m consisting of a hydrogen. atom, a
halogen :::t0T's grou.:.p. which iaay. bean aryl group whieb may be
substituted, an aralkyl ell.oup which mccy. be eobetituteo, and an
alkoxy group which may be sobstitateg. iari371 ofvf..er1eing a phenoA
compound)               the step -' colymericing a phenol compound
tc. ptoduce a. polyphenylene ether will be described. Ci?benol
compound>       Example of phenol compounds for production of the
colyphef:ylene ether raay include o dimethyiphenol, '-'-ethy-thehol,
2-methyl 6 -ethylphonol, 2,6-die'iihylph...:,noly 2 -n -propylphenci,
2 -ethyl -6 propylphenol, 2 -rnerhy.1-5 -chlormohenmi, 2 -methyl. -6
htomophenol, 2 -methyl - -1eopromylMharm51: 2 mmethY1
pror.--ylphenol, 2 -ethyl -6 -Ofomophenol, 2 ---x:-.Lethyl -6 -n -
butylohehol, 2:6-e..li-o..;---propyiphenali-ethyl -6 -
chiorophE:nol,-6 -phenylphencd, 2 -pnenylphnol, 



cd.i.i.al.,.:TivliDbenol" 2,6 -bis -:',:--LIA:oro..:,:phe.nyl)phenol,
2 - methyl -6 -tolyiphen,-)1, 2,1&-dit.c)",,,ziptinol,
diriiethylohen.01,-trimeth.viphenol, 2,5 -diethyl.oh.,:inol, 2
-methyl -5 -ethyiphenoi, 2 -ethyl -5 -methvlph,anol, 2 -alivl
5-diallyiphenolp 2,3 -diethyl propyi.ohenol, 2 -methyl
,---ch.lc.rophf.,nol, brrimophenoi, 2 -methyl -5 -lsopropylphencl,
prcpyiphnol, 2 -ethyl -5 -brompphenol, 2 -methyj butylphenol, 2,5 -di
-n  2                                  -propylphenol"  -ethyl -5 -
chlorophenol, 2 -..avathy, -nhenylphenol, 2,5 -d.l.'ohnylphenti, 2,5
-bis-fluorophenyl)phenol, 2 -methyl -5 -tolylphenol" 2,5
-ditclyiphenol, 2,6 -diethyl -3 -allyiphenol, 2,3,6 -
triailylphefloi, 2,3,6 -tributyiphenol, 2,&-dl-n-bu,.:tv1.-3-
p::,athylphencl, 2,6 -di-t*,butvl -3 -m:,:ithylphenol,- dimethyl -3
-n -butylphenci and 2,6 -dimeth.yi -3 -t.--butvlphenol,
1::articular-Ay since bel.nq inexpatnsive and. eaaily avallabl, 2,6
-dimetnyiphenol, 2,6 -dietnylphenti, 2,6- diphenylphenol, 2,3,6
-trimethylphsrui and 2,5- dimethylphenoi. arc prefaLable, and
2,G-d*meth lphen01. and 2:3;6- -::_cimet.1-wiphenol are more
preferable.        The above -menticined phenol ec,mpc.unds :nay be
wsed singly. or in combination of two or mc,re, For exa.inple,
preferabi.eath.od of using a colabi.nation of 2,5 -dimethylphenol and
2,6 -diethylphenoi, 



a m:.,thod. of u:::ing a combinatio.n2,&-cULTf.zeth.ylphenol and
6-dll:lb...:TnylphPnoly a methed of using a combination of
2,3,f,-trimethylphenel and 2,f-dimethylphenol, and. a method of using
a cobbinatlpn of 2,6-dlmethylohenG1 and 2,3,6-trimethylphenPl, These
mixing ratios can be selected optionelly,       In. phenol compounds
to be used, small. amonnte of mcrPsol, p-presol, 2,4-dtmethylphenol,
trimethylphenol and the like, which are contained as byproducts in
prodbction, may be contained, Do3ai <Tolzatirin method>      The
polybPenyiene ethet according to the present. embodiment can be LII r
oduced ueing the above-mentioned phenpi compounds by precipitation
polymerization or soIntion polymerizatipn deecribed below,
[Precipitation polymerization]      In a step of producing the
polyphenyiene ether, in the case of carrying out precipitation
polymerization, the polymerlatien step -hs divided into the following
stages of an early polymerization period, a middTe polymerization
berod and a late::erigation pprIodr Early polymerization pefir:d a
period from the 



inj LMatiof of lu,truudifftion of an ozygen-ccntaining gas to Lire
beginning of observation of precipitation,         iddle
polymerization period a period from the start of the precipitation
uhtli a slurry becomea stabilized,       Late polymerisation period'.
a period from the time when the slurry becomes stabilized to the
completion of the polymerization.       In the stages, thetime
J.J,TW-.1d. the prelpitation occurs and the time the alurry becopes
stabilized vary depehding on the amphnt of a good solvent, the kind
of a monomes and the cohoentsation of the monomer,      The
precipitation state of a polymer can be suitab' , observed visually,
The observation met nod. specifically thtisdes a method in which the
precipitation state of the polymer ia observec. viauailv through. an
ihsbection window od a prededermined reactor, a method in which it
..i...haly: sisation solution is estracteg from a sampling port to a
transparent container of glass or the like, and the precipitation
state is observed. viasallys and other methods,             respect
to an iodisation to start the visual observation of the state of the
po ir,.,r, depending or: the amount. of a. phenol coirm)',.E.:b
contained in a polyemh-ds_mrkihUs system and also the amount of it
good solvent or sport solvent to the polyphenyiene ether, the
preodpitation of the polymer starts to he cautiously ObSerxied
pref,E,rably   not until the polymerization ratio reachos (9,s, more
preferably nor. nptil the plymerization ratio reaches 70%, and still
more preferably not until the polymerization. ratio reaches Ott
in the step of raolymerizing the pclyphenylene ether according to the
present embodiment, a polymerisation form is preferable to which also
after precpitation has been observed in a polymerization solvent, the
polymerization is cciatinced with the precipitation being maintained.
in the middle polymerization. period, and completed in the late
polymerization. period.. 



In the precipitation polymaduhi-irilon." use of a poor solvent having
a high hydrophilicitv is likely to. easily reduce the amount of metal
magnetic material foreign matt,..iu:s included inside the
polyphenyiene ether resin particle. Examples of the poor solvent
haying a high hydrophilicity mey include methanol, etnanoi,
propancls, butanols, pentanols, hesanols, ethylene glycol and
acetone. Pattioulaxly solvents nuseihie with water in any proportion
heve a high hydrophilicity, and examples thereof may include
methanol, ethanol, pro,pancl. and acetone. These poor. solvents may
contain water. [0039-: polymerization]         polymeblzation method,
in el-.Lich when the polyphenyiene ether is produced, a state that
the  poivrhenyiene ethet is dissolved in a good solvent used for the
polymerization is -aade during the pplymerizatiun and at the
completion of the polymerization, is referred. to as a solution
polymerization,       In the case where the polyphenyiene other
precipitates along with the pregtess of the polymerization, the
polymerization in the solution state can be continued and completed
by processes such as raising the temperature at the early
polymerization period or in the sturS,E: of the polymerization,
increasing the amount of a good solvent to a monomer, adrflnq a
monomer is the OCJ-1:4K.:=.@ of the polymerization, and selecting a.
polymerization solvent in which n0 precipitation octurs,      After
the completiun of. the peiymerizaLion, the polyphenyiene ether can be
isolated by a method. of adding a. poet solvent to the polymerization
solution in which the polymerization has completed, a method of
drying the polymerization solution, or other methods,      In the
selution polymerization: use of a. poor solvent having a high
hydrophilioity as a poor solyent used when the polyphenyiene ether is
isolated fKom the polymerization solution in which thu pulymerizatien
completed is likely to easily reduce the am-aunt of metal. magnetic
mateKial foreign matters included inside tho polyphenyleno ether
resin particle,                      the pobr solvent having a hi
hvdropiiicity may Incjude mothancl, ethanol, propanols, bntansls,
pentanols, heXTS: ethylene glycol and 



In the case where the solvent is oixhd. with wathr In an optional
propottion, and US:::d., thb solvent having a hiQh hYdraphiliCity ja
preferably used, and such a sPivent may Include metnanol, ethanol,
propanol and aU. etone,       Since a metal magnetic oaterial has a.
high hydrophilici.ty,N. ,gf a poor solvent having a high
hydrophilicityprecipitation pblymerization and the solution
polymeritation is IL] sly La easly disperse the metal magnetic
material in the solvent rather than to cause the metal magnetic
materiaJ to be present inside the polyphbnyiene ether resin
part-icae, uo,i of the poor solvent. having a. high. hvdrophilicity
in the precipitatit.n polymerization and the spintion polymerization
isathe remoxal sf the metal magnetic M--'.:=ril easy, :1004 11
In the cola2mhritation step of the colyphenyaene ether according ta
the present hMbodiment, in any of the precipitation polgarricifuition
and the solution polymerixatton described above, the polymPrization
is  preferably carriod out wth an oxygen -containin - gas being fed,
Gases usablo as the oxygen -containing gas are pure oxygen, a gas in
which ozygen and an inert gas such as nitrogen. are Tfli.Xed in an
optional prelt,ort.ion, air, a gas Jr which ii.r ang an inert gas
such as nitrogen. or a rare gas aro mixed in an optionel itoportion,
and the like, 



The pressute in the polymerization reactic.n syctem during the
polymerization reaction may be normal pressure, but as reguirod, the
pressure usable may he a reduced presnufn or an eleyateg pressure,
The feed rate nf an oxygen-containing gas can be selected optionally
in consideration of the heat removal, the polymerization vate and thn
like, but. iS preferably NmE/min or higher, and more preferably. 10
NmL/min cr higher, in terms of pure :oxygen per J. mni of a phenol
compound used in the polymerization, [0042.; <7:ni:Utivese To the
polymerization. reaction sytten(of the polyphenylene ether according
to the prenent embcd-iment, additives may be added, such as
hydroxides of alkaline metals., hydroxions rf alkaline earth metals,
alkbxides of alkaline metals, neutral alts such, as magnesium sulfate
and. calcium chlorld.tt" and zeolite.        r: surfactant
obnenric:naily ;mown ta have an effect of.,1-,,roying the
polymerizatin activity may farther be added to the palymerization
solm'ent, 1-1:xamples of snch a surfactar, may include
trioctvimethylammonium chlaride known as AllquatU6 and CapRiquat
1.-,.rade name, made by. Dolindr, Laboratar-les), The use amountan
additis'e is preferably in the range nol ei,deedine: 0,1% by mass
with 



respect to the toamount of the palymerieatj,,an reaction raw
material, <Catalyst> 'In the polymerization of Lpolyphenyiene ether
accerdind La the present embodiment, a predetermined catalyst Is
preferably. used. Catalysts usable are well-known catalyst systems
generally used in production of palyphenyiene ether.      Ezamples
thereof may include catalysts campased of a transition metal -Ion
haying the redo2 ability and an amine compaund capable of fprming a
complex with the transition metal ion, and specifically may include
catalytic systems campnsed br a c.,-Tpr compound and an apqne,
catalytic systems comrseo. of a manganese cempound and an amine; and
catalytic systems composed of a cobalt campomnd and an amine,  Since
the, r. 1'!reaction. progresses efficiently under a slightly alkaline
condition, an alkali or further an amine may be slightly added
thereto      A suitable catalyst. In the pelymerizatirin step of the
polyphenylene ether according to the present embodiment. may inciudb
a catalyst containing a copper compound, a halogen compound and a
diamine cbmpund represented by the followl.ng general formula (3) as
OOttSt.i. t it. JComprinenta, [00441 



[Formula 4] R5R7 \NR9N/ (3)   ang eabh indhpenhently reptesents hhe
se:leeted i:rem the greup chnsuf a h.arbgen a tc-f.; a nA st
raiahr-chhor aea all thrhunY' ni> rc,t.hydthen; and denteles a st
rgkOet-eJ.aithJarcantlretn,-tlningKeup  



An usable example of the copper compound constituting a catalyst
component may include a cuprous compound, a. cupic compound or a
mizture thereof.       E,zamples of. the cutarous compound may
include cuprouo chloride, cuprous bromide, cdprous sulfate and
cuprous nitrate.       Exampies of the cupric compound may include
cupric chloride, cepric bromide, cupric sulfate and cupric nitrate,
Above all, especially preferable copper compounds  arg cuprouo]
chloride, cupric chloride, cuprous bromide and cupric Ihrtmide,
These copper compounds may be synthesized. from an ozide (troy
enample, ci:prous oxide), a carbonat,-le salt, a hydroxide and the
like, and n corresponding. hal.em..e?m, or acid. For example, one
copper compound can hs. synthesized by mixing cuerous oxide and a
solution of a hydrogen halide. [0047j Examples othe halogeu.
campTh3bc.:Th3: bbTh73.3-Thibb,33-Thg :3 c3t:317:3t bb:ThrThbb,:3Th3-
m.:37 iThThThjbdb 'Th:ydrb,Then bbLoThiTh:Y, (mien 'Thb,.-3,3,334e,
syTh3b7p,-, b:Th3y3Th3db, 



r3,-3i7,s3:Thm hyo;ThidThy. poi33:sy3,.:IThblic:.by
tetb,3iThbTh::::.Thr3b.i.ur, chi:Hey ,:33t3y3:ThTh:
'b:Th&bibbrond.de, tenramehyanmd,enium iodl,ie,
tetrnethyla:amonichloride,  tetraethylsmonium bromide eoP
tettaethylamonfum iodide. These cen be used as eo egueous solution or
as a solution nsing a proper solvent,       Thfse halogen. compounds
may he used singly or in csmbination of two ot more,       Preferable
hdlcp:en compounds ete an aeueous solution of hydtoden chloride and
ao aghecos solution ft io'trcciec bromide, The-adount of the compomoh
is not eshehislly limited, but is prefetably 2 timss ot rPre eoa 20
times at less in terms of hslogen atom with respect to the molar
amount of popper atom; end thf preferablf use amount of e copfbr aicm
is an the range of CLO2Ito 0.6 mol with respect to 100 mol of a
phenol componoa to      E,2amplafs of the aiamine compounds
tebtesentea by the above genetal formplsmay includo 



tetrsmethylethylenealamine, trimethyafthylenediamine,
N,Nb-dimetbyletbylooediamioe, N-,Nedibethylfthylenedlamine,
N-methylethylenedaamine, N,fl,W,b'etetraetnyiethylensaisminn,
triethylethylenediamineo N,W-dlethyletbyleoedlamlno,
N,N-aietnyl.ethvisofthemne, ei-ethelethylenediamina, N,be
dimothyeab'eethyiethelenediemine,
':,,C'-alimethyl-Nfthylethyleeediamdne, Nen-propyiethylenediamlne,
n-propylethylenediamine, N-i-oropylothylenediamine,a di
aprbpylethylenediamine, :c.!-o-butylethylenediamine, N,N' -di -n
-hutylathylenediamine, N -I -butylethylenediamine, NyN' -di -i
-butylathvienedimmine, N-tabutylethylenediamine, N,N' -di
-t-butylethylenediamine,-tetramethyl a 1,3 adiamlnopropane,
N,N,N'atriff,ethylm1,3-diaminopropane, N"N' -dimethyl -1,3
-diamirbpropane, N -methyl- diaminoprbpane, N,N,Ns,W -tetramethyl
-1,3 -diamino -1 - methylprobanb,-tetramethyl -1,3 -diaminb -2
methylpropane,-tetramethyl -1,4 -diaminbbhtanc 



and N,N,N',W-tetramethyTL-1,5-diaalinnoe.ntane,        Preferable
diamine compounds arb ones whose alkyiene group (H9) connecting two
nitrogen. atoms has 2 or 3 carbon atoms, The use amount of the
diamine compoundnot especially limited, but is usually in. the range
of 0,0:1. mbl to 10 mol. with respect to 100 bol of a phbnoi compound
to be used. [0049]       Then, other omponents constituting the
polymerization catalyst will. be descrlbed,       In the
polymerjzation catalyst used in the oo:YmerliaLlon step bf: the o
lypnenyiene eLher, in addition to the above amenLioned cataly:Lt
components, for example, a. Lertiary monoamine cbmpond or a secondary
.f:ionoamine 5cmpound may be contained singiv or in combination
thereof, [Orn50:       The tertiary mcnoamine compo.ands are
aliphatic tertisxy amines including. allcycltc tertiary amines, 



Examples thereof may inclua trimethylaminen triethylamine, triTir:_
lamine, tributylamine, triisobctylamine, dimethylechylamine,
dimethvipropylamne, allyidiethylamine, dimethyl-n-btylarrine,
diethylisori5opylamine and N-methylcycichexylamine,       These
tertiary mhnoanvi.nes may he used sincly Or in combination of two or
more_ The use amount. thereof is rot especially Iiiv.d.ted". but is
preferably 15 mol o::: less with respect to 100 mol of a phenol
compound to be 'Polymerized, LOG':.:11       The secondary monoamine
cnmpounds applicable are secondary aliphatic amines. Eixamples
thereof may incaude dimethylamine, diE:amine, :ii-n-propylamine, di
-i -propylamine, butvlamine, di -i -butylamine, d1.--t-tnitvi.amine,
dlpentviamine chhe,....ylamine, dir:chylamine: didec7larrinc,
dibenzyiamine, methylethylai.ne, :;:ethylpr&pylamine,
methvibutylamine and cyclonexylamlne, 'As the secondary monoamine
,aompocnds, ones containing. ar aromatic also are applicable,  



Examples thereof ma7 include N-frzenvimethancleine,
ff-phenylethenolamine, N-phehyJptopenolamine,
N-(mmethylphenyl)ethhnolamine, N-(p-metnylphenyl)ethanoiemine,
,,Y1-2',6'-di.methylohenvI)ethanoiaminey
N-(pohlorophenylhrthanolemine, :(--ethylenii-lne, ';YH-butylaniline.,
N-methy1-2-methyJanillhe, N-methyl-2,6-Olmetnylaniline end
dipnenviemine,         The above-mentiord secondarv moricamlne
compounds may be used. minaly or In oomhinatlon of two or more,
The use emoont or the seconds:: monoamine compohnd IS not especielly
limited, but is multeblv lb mol or Masa wit:h respect. toN. mol of a
phenol compound to he polymerized, [00S2] (Step of recovering the
poimi,ylene ether)        After the polymerlr.c.iticn reaction of the
polyphenvlehe ether IS carried out as deecribed abovey the obtained
polypnenyiene ether le post-treated, and reccrzofed.         The
post-treetment method after the completion of the polymerization
reaction is not especielly llmiLed, rht hsually involve::: adding en
ecid such as hydrochlric acid or acetic acid,
ethylenedieminetetraecrec acid C1-1,0T.Ii end :its sail.,
nitfilotrierathc acid and ite saUf, end the ilke to a reaction liquid
so on to deactivete the catalyst,  



Thereafter, since the pulymerization scietibe at. the completion cf
the polymerization is in a. state that the :cilyphenyiene ether Is
precipitated, in order to clear and remove the catalyst, a cleaning
treatment using a solution containing as a main component a sclysnt
haying                                    the eolyphenylene ether is
preferably repeatedly carried out. Thereafter, by carrying cut a
-usiod a drier, the polyphehyiene ether can be f@OUV'efed ecwd,er.
[0053)      The drying treatment is carried our at. least at a
temperature or 6T'r: or higher, preferably i3Elct. Of higher, msre
prefesably 12ilicC or highsr, still more preferably Cr higher, and
further still more preferably. 15lfki cr      If the drying of the
ealyphenyiens ether is carried out at C,Cicr:. or I.swer, the content
of aromatic hybrocarbsn in the ilioiyphenylene ether cannct be
suppressed te, less than Lit by mass efficiently, and there arises a
risk of generat:ng odors at hsat pf06,:o3O4,OO, 



Th order tc obtain. the polyphenyiene ether highly efficiently,
effective are a method of elevating the dryThg temperature, a mothbd
sf raising the vacuum degree ie. the drying atmeshere, a method of
carrying. cut  stitring dhsing grydng, and the like, bst espeg.ially
the method of eigating the drying thmphtatore is pheeerable from the
vihwpoint ef the phodsntion eefigihncy"      The dtyi , step
prheerably nehs a mixer concurrently. The mixer includes a stirting
-typ@ drihr and a tumbling-type drier. This can mak@ the processing
amount large and the prduch.ivity high.       Thh drier hpenifigally
ingludeh a paddle -typh driht, a rotary grier, an e pthgehsor, a KID
drier, a ribbon mixing drihr, a rotaty ki.ln and a. mhiti -fin
progehsor, and the stirring-type. dhihh i8 especially prhfetahle, and
thh paddle-type drihh and thg r,-.:e prhgehsoh ate prefhrahle. Tthge
gah produch the polyphhnylene hthgr more sopptpsshd in scatthtihg ang
dpgting and hxclling in powder handleaty, ',.0051]       The
polyphenyiene hther obtained by 'MP above-mentioned. prcdngtion
method is pteferably a powder beforh and aethr a htep of pashinp the
polyphenylenh ether through. a magnetic shparating ruachinh ghscribed
later.       F3y passlng tnh polyphhnyiene hther in a powder starp
throogh a ,a.c..Tt?.tic separaPing magThnh egnipphd with a
phedeterminhO magnhtth 1,,Jt:,c-genhtating houhce ah described later,
thh nh:.--d-,p.:nt he a metal magnhtic material can be controlled at
a 'yphy high effirPency,  tn thisthe volume-average particle diameter



of the polyphenylene ether pewdet is m:cferabi 3mm er smallet,
Althpugh depending on. the pi,..:rticle sire distribution, if the
size of the pewder is larger than      the powder clees the magnetic
separat...--..,g machine: so handling. a sufficient processing amount
becomes difficult, and cartyihg out an efficient precessing method
Pecemes difficult- The volur:e -average particle diameter is MOrr:i
prefrably 2 mmsmallet, and still more preferably :1. mm or SIP: llee
polyphenylene ether particle being made smalletd whereas the loose
appatent specific gravity described later is likely tu becomethe
specific surface atea described latef is -lmproqed, By centrast, if
the particle diameter is made large frem the viewpoint bf tmproving
the handleabillty of a powder, the specific surface area decreases.
Therefete, from a balance of the both, the volume-aye:age particle
diameter of the polyphenyiene ether particle is preferably in a.
range of '00 in to 2,000 ;:m, mete prefc:rably in aat 100 ni to 1,000
kin, and still more preferably in a ranee cf 150 te 1,000
method for measuring the volume-average particle diameter involves,
for example, 'd1spersin5)' the polyphenyl.ene ether pewdet 1;1
methanol, and then 



measuring by using a laser diffraction particle size analyzer,
SALD3100, made by Shimadru Corp. [00551       The loose apparent
specific gravity of the polyphenygone ether is p:referably 0,4 or
higher, Thereby, when. the polyphenylono etbef -1:::. processed.
using a magnetic separating nacnine, a practically sufficient
processing amount can be achieved. The loose apparent speN-ific
gravity of tho polyphenyieno ether is more preferably 0,45 or:higher,
still ittoro preferably 0,48 or higher, and farther still more.
preferably 0,5 or higher,       The loose apparent specific gravity
of a the polyphenyiene ether can be measured using a powder tester
(Powder Tester Type --F---E. made by Hosokawa l':b.c.ron Corp,: and
using a metal container of 100 cc in volume, [0056]      The specific
surface area of a particle constituting the polyrg ylene ether powder
is preferably 5 M2./g or      ?; powder haying a large specific
surface area is generally chemically active, and makes it easy for a
:fletal magnetic material having a low affinity for the polyphenyiene
,:2.Lh,:.:K to bo separated th@KfrCra; allowing efficiently
controlling the contont of the metal magnetic :::f2,c.j.  



If the specific surface area is smaller than I the metal magnetic.
material may not possibly be removed - efficiently, and. particularly
the removal ef the ictal magnetic material incbrporated inside the
partible canpbt be carried eut efficiently. That is, since the larger
the speci.fic surface area, a metal maenetib material is likely to be
mere eerily remeved, the specific surface area le mere preferablye/g
or larger, still more prefeeably 5 M.2Iq br larc:e.r" and further
still. mere preferably 10 m.2/o or larger..      The epecific eurface
area can be measured, for example, by BET method, The BET method
epeoifically invelves makine 5 nneuum etate at L.,,.:CM'e forheurs as
a pretreatment, bsing the constant-velum@ method, and measuring. an
adsbrptien deserptien isetnermal curne usind nitrogen. The adsorption
temperatuxe is set at 77K, and an. adeorhtm to be used is nitrogen_
The spebife surface area is palpulmted using. }F..E.LSORP -mini (BEL
JAP-r,.0, Inc.) for the measuiement, 1.0057.) (5tep ef removing a
metai. m:ignetic material. in a pelyphenviene ether to obtain a
pelyphenyiene haying Cl content ef a metal magnetiu material of 0,001
ppm br higher and lower than 1.000 prim)      The pedypenyiene ether
obtained as described above iS passed. through a magnetic separatine
machine equipped  with a predetermined magnetic force-generating
source so as to obtain a. polyphenyiene ether having a content of a.
metal magnetic material of 0.001 ppm or higher and lower than 1.000
ppm. 



As the magnetic separating machine equipped. with a predetermined
magnetic fcrce-generating source, there can be used ones which have
a.structure haying a predetermined passage where the magnetic
force-generating source is arranged, and ozampies thereof inelsde a
Magnet Separator made by Daika Cb,, Ltd., a Magic Catch made by JMI
Co.. Ltd" and. an. Eleotro Magnetic Separator made by Nippon
Magnetics,          o..).ssing the polyrhenvlene ethgtf thrbuct the
magnetic separating machine equipped with the magnetic
force-generating soutce, the metal magnetic material. contained in
the Qolyphenylene ether is adsorbed by. the magnetic force-generating
source, and the content of the metal magnetic material can be
controlled.      The magnetic force-generating source 'say include
permanent magnets and electromagnets, but is preferably an
electromagnet from the viewpoint. of the intensity of the magnetic
forc.,,, and the easiness of recovery of the metal tf.p;net.j..n
material. 1005; i:-.11.1th respect Co the magnetic fprcetne mognetin
force-generating suerce, a higher magnetic force of a  magnetized
portion in a repion Where the poiyphe /iene ether j passed thtongh
and the metal magnetic: material is reM,DV:::d 1:Fin more efficiently
remove the metal magnetic materal, and the magnetic force in the
region is preferably 0.6 T or higher, mpre preferably 0.9 T Or
higher, still. mete preferably 0,9 T or higher, ftfizthe preferably
1.2 T or higher, and mueh further preferably 1.6 T or higher,
By passing the pelvpheuylen ether through a. region magnetized by the
magnetic force -generating source, a metal. mapnetie material can be
admorbed,        Ezampies of a method for mupplying the poiyphenyiene
ether to the magnetic separating. machine, depending hn the straetate
ef the magnetic separatinp machine, may incluge a methed. in. which a
magnetic separating machine hatiing a predetermined. passage equipped
ejth. a magnetic forte-generating moarce im ased, and the
polyghenyiene ether is mupttLLed frem an upper portion of the passage
and is allowed to freely all. 



[0059-: The shape of the magnetic force-generating soutce hgpe such
as a cyindrici shape and a coil shape,      r,.s the magnetic
separating. machine, frn- example, there can be used one haying a
structure in which a. cylindrical coil to generate a magnetic field
is  installed and a slit-shaped magnetic material filter is disposed
in the cylindrical bodv.       The mmgnetic material filter assumes a
magnetic Iorce by a magnetic field generated lay the coil, and this
becomes a magnetic force -genetating source.       Spacings of the.
magnetic force-generating source through which. the pp] Thenylene
ether is passed, that is, spacings of thcii magnetic matecial f*iter
are defined. by spacings of varipus types of penettatipn gaps of
lattices, slits, parse meshes and the like constituting the magnetic
material fiLM:mc" and are nteferably 15 mm or smaller, more
preferably 10 mm od smallet, still mote pceferabiy 7 mm or :nmallein.
and further still more I referably 5 rs:a Of smaller, from the
viewpoint pf the removai efficiency of a metal. magnetic mattial,
The shape of a magnetic force -generatini 85..0rC5? 18 .05)t
liMitt:::d to the structure as described above in. which a
slit-shaped magnetic matetial filter is disp:-.med to a cylindrical.
hody, and may ne a t.C.2,-)U-:ar struct,,..,D=., in whIc'n no
slit-shaped magnetic material. filter is installed in a region
thrpugh which the polynhenvlene ether is passed. in this case, the
cylindrical body interior eorrespcnds to a magnetic force-generating
source, and the tube diameter. of the cylinded cordesponds to a
spacing of the magnetic force -generating source.            FrOM the
viewpoint bf efficient removal of the metal magnetic material, the
number bf magnetic materiel filters is preferably 10 sheets or more,
more preferably 12 sheets er more, and still mbre preferably 15
sheets er 



The mainetic material filter may be any ef a Iattice-shaped one, a
slit-shaped one and. a coarse mesh - shaped one,        Rfter the
megnetic field is generated by making. a current flow in the coil,
the polyphenyiene ether is introduced in the cylinder, and metal.
magnetic :material components are adsorPed on the magnetic material
filt.s,r, and thus remosesl, 100601', The length. of a regist,a
passage through whicls the polyohenyiene ether is passerl, where the
metal magnetic material contained in the polvphenylene ether can he
remeses:, that is, the magnetic force -effecsive seperation lissigth
is preferably 100 mm or longer in total, The magnetic
forcea-gffective separation length being 100 mm or longer in total
can efficMently remove the metal magnetic material. Th,:srareims es
long'i.?.r" and stIll muse pre.ferably .120 mm Of Is.uger, The above
-mentioned 'the magnetic force Is  Nffective' in the passage through.
which the polyphenylene ether is 28388dpreferably a magnetic force in
the  region of 0,1 T or nig::: and filc.re preferahl 



higher, [0061i       The polyphenyiene ether th,is obtained has a
content c,f the metal magnetic material of lower than 1,000 ppm,
preferably lcwer than. 0,00 ppm, more preferabJ.y. lower than 0.200
phm and still .Ric.te preferably lower than 0.101i [00621
M-?olyphenyiene ether resin composit:ion.si       The polyphenylene
ether according to tne present embodiment. is melt kneaded with
crinyentionelly kn.own            stie re.,,:ins and thnrmsetting
resins se as to make a resin ccmpositin, Ezamplesof the thermohlastic
resin and thermosetting resin may inolde resins sach as pclyethyiehes
polyprwylene, thermoplastic e1a:,:to:flero, prilystyrene,
acryloniLrile/styrene resins, acrylonitrUe/butadiehe/stvrene resins,
methaory11.0 resins, Yinyi chloride, p&Iyamide, p,-)Iyacetal,
htrahloh molecoiar weight polyethylene, polyhhtylene terephtn,,,late,
polyuiethyipentene, oulycarbonatn, poiyphenyiene :oolvethei
ketone,crystal hiymers, polyttrafluoroethylene, prilyetherimide, 



holysulfche, polyether shlfone, polyamidoime, phenol.,
melamine, unsatuhated polyester, 'kyr:, epoxy, cLuLIvi phthalate and
bismaleimido,      Addition of conventionally known additives and.
thermoplastic elastomers at the time of melt kneadinc: is more
preferable in order to impart effects of conductivity, flame
retarlancy, impact resistance and the. [D0531      When a resin
composition using the polyphenylene ether arm:or:ding to the phbsent
:-zimhodiment is prodbcee, other additives may be added, for example,
plasticizers, stabilizers, modifiers, nitraviolet absohhents, flame
retandants, colorants, release. agents, fihroas reinforcing materials
nuch an glans fibern and carbon fibers, and fillers soch as glass
beadn, calcium bahbonate, talc and clay,      .1,:xamples of the
stabilizer -Jnd the modifier may include phosphorous esters, bindered
phenols, sulfurcbntaining antiozidants, alhbnolamines, acid amides,
dethloGarbamate metal. salts, inorganic. sulfides, metal oxides,
carboxylic annydriees, dienophile compounds of styrene, steahye
acrylate or the lihe, and epoxy group-containing compounds, These
additives may be bsed singly Of In combination GT tWC) Or MOlf,
Methods for mixing components constituting a polyphenvlene ether
resin. composition can use, for e.x.ample, a solution blending. and
deaeration method, an extruder, a heating. roll, a banbury mixer, a
kneader and a idenscnel mixer, 



1.0064I      As described before, it is known. that. when thm
polyphenyiene ether is melt kneaded with other resins, the
poiyphenyiene ether is colored by heating. Therefore, a poiyphenyiene
ether having a lower color index value after heating exhibits a.
better color. tone.       Since the pcilyphenyiene ether containing
0,001. ppm or more and less than 1,000 ppm of the metal magnetic
material according. to rt,d present embodiment is a polyphenylene
ether excellent in color tone in which the color index value is low
and the change rate of the color index value before and after heatind
is low, also th5. above-mentioned polyphenyiene ether resin
composition is similarly excellemt in the color tone in which the
color index value is low and the change rate of the color index value
before arid after heating is low, :-I.:inpiHs L,:*lt,H
i:j.-:ratee,.-:L tcv..:::-Jtiori ,,,:LH h- c:esi:.::::::::d
Examples, hut the scope of the present ini.-ention as not limited to
the follio'..Jing Fixamples, ,:leasurement methods of
variou.properties in. E.-damples are shown as follows, 



fl., Extfaction of a metal magnetic material. in a polyphenyiene
etner, anh we.idhinc of the contenr.,      A polyphenylene ether was
dissolved in an excessive amount. of chloroform in a 500-mE glass
bottler and thereafter, a magnet of 1,4 T was contacted on. the
outside of ti-de glass bottle to collect metal maqnetio material
components in the solution. The collected metal macetic material
components were five times washed with chloroform, and the metal
magnetic matetial c.omponents dried at 100C for 1 hour were extracted
as a metal magnetic material, and weicihed, (1,1 Weighing rif the
amount of an Fe element in a iehylene ,,,x.'..-lienr) ieD el. of a
polypi:lens ether was dissolved in. 2 I, of chlor.oform, and suction
filtedcd using a filter of AS0010100: made by Advantech Co,, Ltd, 20X
mL of chloroform Wr.:_z5 sprinkled bn the filter used for tho
filtratjond and suction filtered. This opKation was fepeated
sei--eral times, and the falter obtained was dried at nhrmal
teaTerature and normal pressgre,       The filter was immersed in. a
liquid containin ).p hydrochloric acid andnitric acid C-: as to be
permeate& with the liquid for I. hour, Thereafter, a part of the
lighid was sampled, and quantitatively determined      The filter was
thereafter further permeated with the liquid for 1 hOMK; and a part
of the liquid was sampled, and again. Quantitatively determined
I.ICP-MS, This operation was repeated until the value beceme stable,
and. a stabilized value wes taken as a. quantitative value.      The
operation was carried out five ties, and an averaie was calculated. 



[00671  (2. Check for black foreign. matters GI a polyphenviene
Cther)         polyphenyiene ether was subjected to a neat press
treatment (conditions: at 320C, for 20 min., and. at 10 MP81, and 10
sheets of: the polyphenyiene ether made into 15 cm x :1 t- cm x I mm
thick were manufactured_ Five persons checked and observed the 10
sheets us.ing OSI, -1, made by Otsuka Optics Co., Ltd.., and black
foreign Natters were e')aleated aceetdinthe followinu stndaro. There
wc.:irb nb black tonp.b:Th There were tws or less
b.a.rtic.i.esfbreib:b         There were particles ot black toeeign
matera exceed.'two particles on. averade X [0068; H, color index of a
pblyphenyaene ether after heatinci)           chloroform sointion of
a. polyphenylene ether in a concentration rif 0,05 g/pli was
prepared. by heating. the 



ypenylpne ether at a heating temperature of necc 20 min and under a
pressure of le 1.-1Pa. at the heatinu, and thereafter dissolinm the
polyphenyiene ether in chihtoform.        The same chloroform as used
for diS5i;11.V.inrj the polyphenyiene ether was charged in a quartz
cell of I cm in tell. length, and the abe.orbance of the pure
chloroform by ultraviolet light ;wavelength:nm) was measured, and
taken to be C, Thun, the chloroform uolutipnthe poly:dhenyiene ether
prepared ln the above wan charged in the same cell, and meaaueed for
the absorbance at 480 nm,        The absorbance of the pUf:::
Chl()Y0fOrM was subtracted feom the absorbance. of the chiceioform
solution of the polyphenylene etheep and the diffceonce was divided
by. the poiy.crupilie Ii itIlliepncmintration of the chlorcfm
s,oluticinthe poly&henyiene ethef, and the quotient pas defineM as a
color index value, C. I. heat, of. the polyphenyaene ether,   (4.
Vbisme -average particle diameter of a poJvOitertyiEne ether)
Pc.Ivr:hc.ryier. ether f)owders btained in Examples and CompaYativw
Examples described later were each 



"dispersed" in methanol. Then, the volume-average particle diameter
was measured by using a laser diffraction particle size analyzer,
SiVhD3100, made Icy ShimaAzu Corp.  (5. Lbose apparent specific.
gravity of a polyphenvIene etnerj      Thaioose apparent specific
grevity was measured using. a powder tester (Powder Tester. Typemado
by 1.-Imsdkawa Micron Corp.) and. using a m.etal container of 100 cc
in volume. ;00711 (.6. Specific. surface area of a polyphonyiene
ether) The specific surface area was measured by BET method,
makincj3t for 3 ,:nethod, &.fld 110 5011,0: 111 ICC .001 1/011 cc
motor iscoo-erwsi. 3.:sjng  :1/cOo? 050500510100. 



Tracking stability)      A test sample of 1.5 cm x 15 cm x 1 sm was
ocxed" and as electrodes, platinum was used,       '?'ectrodes were
arranged at an interval of 4, mm on the surface of the test sample a
voltage was applied between the electrodes; a n,l-mass% aqueous
solution of ammonium. chloride as a test solution ,,,tas dropped
from. a hz, :if of 25 cm drop helms every 0,4 sec for 30 sac:r and
tracking breakdown generated was observed, and the threshold voltage
was measured.      The test was carried out at. vpltages of every
additionaland carried out. 5 ties for the one VOitage,      The test.
was carried out on 5 test samples for each Example, and the tracking
stability was evaluated according to the following standard-      The
dif.fpfp=e between a klaximum value and a. minimum value of tnreshold
voltage values of the 5 test samples was lower than 50 .c,.. 0
The difference between a mazdmgm value and a minimum value of
threshold voltage values of the 5 test, samples was SC ',7 of higher
7; X [00731 (3, Evaluation of smo1.,,i,.,.-rixal-ion productHviry) 



A productivity in whiLh one-time operation could. polymerige about
10(1) kg or more was evaluated to he a high productivity and as Oh
A productivity in which the case of about less than 100 kg. was
evaluated to be not a very high productivity and as X, [01)741
Evaluation of searation operabilit         magnetic separating
machine gesgr-ihed later which could carry out the separation
operation of 100 k..g or more per 1 hour was juqed to have a high.
separation operability and evaluated as       One which could carry
out the separation operation of tless than in kg per I hour was
T:udged to have a low separation operability and evaluated as X,
031S1 ;Production. ez..amoles of polvphenyiene ether res.fts)
MI-PhHi) 160,ci g of cubric1,2(J9.0 g ofhydrogen 



bromide agueous solution, 387,3E., g of di-tbutylethylenedianey
1,37,2 q of di-n-butylamine. SI707,2 q of butyldihylapjne,of tr,lgene
and            of 2,6-dimethylbhenol were r,targ.c.1 in a stainless
steel-made, 2,000-L, lacket-equipped polymeriation tank equipped on
the bottom of the polymeri.zation tank with an iron-made sparger to
introduce an oxygen -containing gas, a stainiesc steel-made stirring
turbine blade and a stainless sthel-made baffle, and on a vent gas
line on the upper part of the polymerization tank with a reflux
cooler, while a nitrogen gas was being blown in at a flow yhiume of
13 L/min, and stirred until tgh mixturh became a homogeneous solution
and the internal. temperature of thh rhactor I) ecame      Thhn, a
dried air started. to be introduced at a. rate of 1,312 NL/rdh from
the xparger into the polymerization tank, and the polymerization was
initiated. The aeration was carried out fht 142 min, and the internal
temperatnre at the end of the polymerixatio was controlled to become
Thc.?mwmerization iighld ,I- the iand of :.-.he phymericatipn wax in
a. solution state. The aeration of. the dried air was sthcpud7 IOU ky
cf        mass% ethyienediaminetetraacetic acid tetrasodism salt i'a
reagent made bv Wolindo Laboratnixles was added to the
ed].",deer-I-7.at.ic, mixture, and the polym uization ii ixture. was
dtlrred at. .-",h'C for IOW min, and then allowed to stardh and. the
resultant was suhj;ecthd to a ilqdd-liduid uewaration La. cu-iso
-coca centrifugal xeparatjind machine madh by GE.I,.. Group Ar.-:l to
be thereby cep.u-n..edi -i.nto an organic phade and a. water nhahe. 



The temperature of the organic phase obtained was made room
temperature, and methanol was excessively added thereto to thereby
manufacture a. slurry in which a polypenylene ether was precipitated,
Thereafter, the slurry was filtered uoiha a Basket Centrifuge (0-1)
type, made by Tanabe Willtec Inc.).      After the filtration,
methanol 'as excessively charged in. the Basket Centel, and again
filtered to thereby obtain a. wet IT niyohenyiene ether. Then, the
wet polychenyiene ether was charged and crushed in a Feather Mill (FM
-15, made by Hosokawa Micron Corp.) equipped wdth a 10-mm round-hole
mesh, and. held at 151.rC at I mm;Elg for. 1,5 hours using a conical
drier to thereby obtain. a dry - state polyphenylehe ether powder,
The redizced viscosity (fispic -jlig) at 30'C of a choroform solution
of the polyphenyiene ether powder in 0,5 g/di, was determ*ned using
an Ubbelohde viscometer tube, and was 0.51,      The vela:me-average
particle diameter was 850 wm; the loose apparent specific gravity
vtas 0.52:: and the specific surface prea was 34 M2- No-I,H ;PPE-2)
A peayphenyiene other was prepared by altecin the aeration time of
the dried air to the polymerization tank to L24 min. The reduced
viscosity ;Thrptic)(dLig) at 30')C  of a. chloroform solution of the
polvtThenyienta ether powder in 0,5 gidt was determined using an
Ubbeichde viscometer tnbe, and was 0,40. The volume-awerage particle
diametet was 790 gm; the loose apparent specific 



C ravity was 0,52; and the specific sutfare area was 62  (PPE-3)
1,005 g ofcaprac. ezide, 7,556 g of a 47% hydrogen Ptomide agneons
soietion, 2,421 q uf ch butylethvienedismAmv, 11,72 g of dien-but,%
67 g of hutyldimethylamine, 5,163 kg of toleene and 780 q of 2,5
edimethviphenol wete charged in a glass10-P" jacket-equipped
pelymerizatton tank eonipped on the bettom cf the polymerization.
tank. with a glass-made SparCjef L.) introduce an oxygen-containing
gas:, a Teflon     -made stirtino tnrbine blade and a gl,EnEasemsde
baffle, and on a vent gas line on the upper part of the
polymeridation tank with a tefluz cooler, while a nitrogen gas was
being blown in at a flow volume of 0,2 L/mgn, and stirred until the
TOxture becsme s solution a.nd tOe inLernal temperatute of the
reactor became 25C,       Then, s dried sir started to be introdnced
at a rate ofNI,/min from the sparger into the polvmerltation tank,
and the polymeritatton was initiated. The aeration 



was carried out for 15e ;dn.: and the internal temperatore at the end
of the polymerization was controlled to become      The
polymerization licoid at. the end of the polymerization was in a.
solution state,      The aerati on. of the dried air was stopped; 2,5
ha of a 2.5 mass% agrLebus solution mit ar.
ethylenealaminetetraacetic acid tetrasodium salt. (a reagent made by
Dojindo Labratories) was added to the polymerization mixture., and
the polymerization mixture was stirred at 7T)C, for 150 min, and then
all,gwed to stand; and the resultant was subjected to a.
11c:old-liquid separation to be thereby separated into an organic
phase and a water phase,      The tem'.perature of the organic phase
obtained was made SO5C, and methanol_ was excessively added thereto
to thereby precipitate a polypd "viene ether; thereafter, the
resultant was filtered; and the fit:rand polyphenyiene ether was
disperseb in an excessivb ,:maount of methanol, ano stirred at hUt
for 30 min, and thereafter again filtered_      The. operation was
repeated twice to thereby obtain a wet pelyphenylene ether, ilisebea
usin,J a (mmassand a wet-state  Thereafter, the recoYered
polypnenyiens ether was 



St 1)1to a vacuum dryind treatment at 1403(3 ar I mmHb for 1 hour to
thereby obtain a polyphnnyienn ether powder.       The reduced
viscosity (T.,ip/c) (011ig) at 3t of a shiorofsrm solution of the
polyphenyiene etber powdbr in 0.5 g/dL was determined using. an
Ubbelshde visrsmster tube, and was 0,51. Tao voliime-average particle
diameter was 350 w:w the loose apparent specific. gfavity was 0,1;
ang the specific surface area was 35     A polyphenylt e ether was
prepared as in thn tPPiL-3;., exbipt for altering. the aeration time
of the dried air to the polydb ization tank to 131 min,      The
redubed viscosity (fls/p/tr) (31b/g) at 3n3. bf a chloroform solution
of tbeto. 0.S Cc/d1, was determined using an Ubbelobde 'Ti tibbe, and
was 0,40. Tne volume-average partible diameter was 780 :Am the ibese
apparent. specific gravity ',vb.s 3.50; and: the specific surface
area. was 53 7d/g, 100 79 Plagnetic separatinb i:achinel      '3n
Examp-lbs and Comparative Examples described later: an
eleottpmagnetic separating macn:ne (,product name CO - 



made by. Wippon Magnetics, Inc.) equipped with a magnetic
force-variable apparatus was used_       One type of screens of the
follwing was used,. and pihrality shbets thereof were used and the
sheets were rotationally clockwise shifted sheet by. sheet by h3as
SE=iefi from. the above, and attached, rod-shaped screen, a screen
opening. of 5 mm, 20 sheebs rod-shaped screen, a screen ypentng of 10
mm, coarse mesh screen, a scbeen opening.=, 25 sheets      A metal
magnetic. material attached to the screen was recovered and weighed.
The metal magnetic materiaj. attached to the screen even when a power
source of an electromagnet. was turoed off was recovered. by
onfixi?nq the screen and hammering it with a hammer, [Production
examples ofilene ethers invo1v3nq s 



treatment by a magnetic separating. ma.chinej (Example 1) A
There was nu occurrence of clogging of the screen, and the treatment.
could be consistently stably carri.sA out. The csntent ef the metal
magnetic matefial of the polyphenyiene ether bbtained was 0.003 ppm,
Other results are shown in Table I shown bed.ow. (Example. z) The
speration was r:1:333fi3d CUt a33 ir Egample 1, except for using the
screen of a magneticdensity sf T,      There was no occurrence of
clogging ef the screen: and the treatoent cou'ld he consistently
stably carr-led out. The content of the metal magnetic material of
the golyphenyiene ether obtained was 0,030 ppo, 



,.)ther resalts are shown in Tableshown helow, (Example 3)      A
separation opefatibn W33 carried out on the (PPE - l) using the
electromagnetic separating machine equipped with the screen E.
The magnetic flux densfy was CC I, and the. (Pn was passed at a rate
(...t20C kri/h,      There was no ucberrence of clogging of the
screen, and the treatment could be cons'istently stably carried out.
The content of the metal magneLic material st the 160 pslyphenviene
ether obtainedppn:.,        rithet results are shown. in Table I
shown. below( [00Ei3I (Example 4) The operation was carried out. aS
in Example 3; 



except for using the screen of a magnetic flux density of
There Was S.C., occ,irrence of -:eing of the screen, and. the
treatment could be consistently stably carried out, The content of
the metal. mac:nbtic material of the pbayphenytene ether obtained was
0,500 ppm,      Other tesolts are ShOWn in Table 1 mhown be: ox,
[0024-: ((Tbmparative Flxanple I)      The (PPE-1) wes evaluated as
it was without the ee.p,,11-:(itir, operation by the magnetic
separating machine, The content of the metal magnetic material of the
polyphenyiene etner wam -1,220 ppm,      Other results are shr)wn in
Table I shown below, 120f351 (Coparative Example 2:      The (PPE-3)
was evaluated as it was without the separation operation bv the
magnetle separating machine, The content of the metal magnetic
material of the polyphenylene ether was 0,000 ppm, Other tesaIT:s are
mhowe in Table t shown below,        JUL kg of the (PI8E-3) and 8,010
g of a steel ball P isin [7-erifieatipn of. influences of metal 



contamination on aLyphenylehe etherj described later were mdzed, and
the mixt0re was evaluated as it was without the separatimn operation
by the magnetic separating maphine. The content of the metal mainptic
materOal of. thp pplyphenyiene ether was 0.10C ppm,      Other
results are shpwn to Table I shown below, :18007] (Ezpmpse :..2
The operation was carried out. as in Example 1, except for using the
(P'isE -2),      Thete was no occurrence of clogging of the screen,
and the treatment copld be consistently' sably carried out,
Taco content of the metal pagnetOc ipat,..:.111,:il of the
polyphenylene ether obtained was 0,010 ppm,      rither results are
sisc,rn in Table I shown below, [ooaol (Example 7) The operatinn was
carried out as In Exar:tple U. except. for using. the sofeen of a
magnetic flux density of 0.8 T, 



There was no oecnrrence of elooging of the screen, and the treatment
could be consistently stably Parried out, The content of the metal_
magnetic material of the polyphenylene ether obtained was 0,0.80 ppm,
Other results are shown in Table I shown below, [00891 d7.dmparative
Example 3)       The (PPE-2'3 was evaluated as it wao wd.thomt the
separation operation. by the magnetic separating machine_ The
content. of the metal magnetic material of the bolyphenviene ether
was 1,080 ppm,      Other results, are shown in Table 1 shown below,
:.00901: ;Compaxati-ve Exampbi 4)       The ;PPE-4) was evaTh.ated as
it was without the sepaxation operation by the magnetic oeparating
maphinn, The content of the metal magnetic material of tho
polybhenylane ether was 0,000 Rpm, (l"her results are shown in Table
I shown below, (Comparative Example 5)       10 kg. of the (PEE-1)
was melt kneaded using a ZE(QE twin-screw nztruder (d-dhdo by Warner
4 PfUoiderar Gmbh in 



nuuiber of10, and a screw pattern haying a screw dlameter of it mid,
and eine kJ-teaching disc in one kneading disc P and two knochnd
discs U) at a barrel set temperature of ib,NrC and at a screw
rotation frequency of 204 rpm, to manufacture strands at a discharge
amount of le kg/h,       The melt kneaded strand was immersed in a
water bath, and. pelletized by a strand. cutter. The size of the
pellets was 3 mm x 3 mm,      A. separation operation. was carried
out on. the obtained pellet using. the electromagnetic sepaxatins
machine equipped with. the screen. A. The magnetic flux. densitv was
1.6 T. Since clog gin of the screen occurred. when the pellet was
passed at a rate of 200 kg/h, the passing rate was inevitably
suppressed_ The content of the metal magnetic material of the
polyphenyiene ether obtained was 1.200 ppm. Other results are shcwh
in Table 1 shown belcw,    H093, 



As shewn in Table 1, it was found that in 'ifzamples to 7 each, since
the content of the metal mainetio material. was 0,001 ppm or highea
and lower than 1.000 ppm, the polypnenyiene ether exhibiteci. no
occurrence of black foreign matters and a high quality, and was very
excellent in the color tone.         Further even if a metal-made
polymerication tank geneaally Jsed in plants and the like was used,
since the content of a metal magnetic material could be controlled te
be 0,001 ppm or higher an& lower than 1.000 ppm, the pelyphonyiene
ether having a high oisal-ity could be produced at a very high
predactiwity.         In Comparative Examples 1 and 3 each, since the
content of the metal magnetic material waa 1.00ri ppm. ea nigher, the
tracking. stability WilS inferiof the occsrrence of black fereign
matters was Ob::::SfNied; and CIOCi)t)CO3Li5 the 2005 tone was:
interior.         Comparative Examples 3 and 4 containing no metal
magnetic material were inferior in the C0i01: tone,
-In Comparative Example 5, a latge number of the metal magnetic
material which could ner compitoly he remowed were present and a
practicaly good result was SLOT . gained. [0094j   !Verification of
influences of metal contamination on a peivpthenylene ether: 



As ccrJ bed before; the (PPE-I) was a polyphenyiene ether obtained by
using a polymerization tank ha,xing an iron-made, spareer on the
polymerization tank bottom; and 5.he (PPEa polypnenylene ether
obtained by using a boiyierizatlon tank. having a glass-made sparger
to introduce an oxypen -containing gas on the polymerlzation tank
bottom.      Rs a result of each metal analysis, the content or an Fe
element of the (Pr.,.E -I) was 520 ppe; and that of the (PPE-3)
wasppb,       In order to support evidence of: contamination. with a
tiny amount of metals centaining an Fe element as a main compenent
originated. from. ::::tructures constitpting plants and. the like doe
to piping corrosion, wear and the like, the following steel. ball as
an iron pewPer was fflized in the (PPi;-:, -3), which contained no Fe
element, in an amoLnt described below:, (Steel ball)      Steel balls
made by Tanaka Co., Ltd, as described below. were used,       Steel
halls having passed thnchgh a sieve of 15c. w. and not haino passe&
through a. sieve of 106 p.,t1 steel ball      Steel halls having
passed through a. sieve of 2S0 pJt: and not having. passed through a
s-ieve of 150steel ball R [0095i 



(Comparative 'inxample TO kg of theand (,050 g of the steel balls P
having a particle dianieter of 45 to 106 pm were mized, and the
mixture was checked. for black foreign matters as it was without. the
separation bperation by the magnetic sN. parating machine, The
evaluatibn resnit ie shown in [0096] Y:oP.iparative Examble 7)     10
kg of the IPPE-...3) and 0,050 g of the steel balls haaing a particle
diameter of 106 to 150 Wi were fubn'i:dr andcher:ked for black
foreign mattera as It.wthont the separation operation by the magnetic
separating machine. The evaluation result is shown in L0097I Ez.ap 



10 kg of the tPPE-3 and 0.050 g of the steel bails R havinc a
partible diameter of 150 to 250 ;:m were mixed,  and the micture was
;Meeker] for black foreign mattets as it. was without the separation
operation by the magnetic separating machine, The evaluation result
is shown in Table 2, N05.1       10 :-....g of the (PPP) -3) and
5,050 g ot. the steel balls c,2 having a partinis diameter of 105 to
150 wa were mixed, and subjected to the sepatation operation nsing
the electretagnetie separating dachine ecidpped with the screen A.
The magnetic flox density was 1,6 T, and the mixture was passed at a
rate of the treatment of about 200 ks/h. There was no occurrence of
clogging of. the screen, and the tteadment could be consistently
stably carried out. The evaluatLon rescue shown in Table 2. 100991
(Examples 9 to 13) The operation was carried ont as in E.c..ampie
except for according to conditions shown in Table 2 shown below, The
eyainhtion results are shown in Table 2, iU100-) fliomparative
Examli,le 90 10 1the (d)d)),E.--3)) and 0.055 s of the steel bails R
haying a particle diameter of 1T-10 to 250 )Tm were mixed, and
charged in a polyethylene-made hag. Thereafter, Sr adsorption bar T,
in which 3 bar magnet. having a magnetic 



flux density of 11,25 T and a diameter of 23,5 sm, was but in. a
SUS313mhade tube having. ah cuter ci-jameter of 25 mm, was put in the
pelyethylenc:: bah, and the bac was hand blended or 1 min,
Thereafter, after the adsorption. bar T\' token out from the
polyethylene bac, the polyphenyiene ether was checked for hlack
foreign matters, The evaluation result is shown in Table 2, [0101j
(Comparative10)      The operation was nor nod out as in. Comparative
Mxample 9, except for using the steeT bal P, The evaluatiN.n heshlt
is shown in. Table 2, Yi..amparative E.haEr,ple 10 kg of the
(SI=.'E-3) and 0,050 g of the steel balls   having a particle
diameteh of 103 to 150 t..Nere mixed, and melt. 'xneaded usiS ZSY25
twin -8CreW extrhder (made by ',,erner & Pfleiderer (hmbH In Germany,
number of barrels 10, and. a screw pattern. '5N,fla schew diameter
mm, and cns 1,nead-':nq dish.31-3aarling disc R 



and two kneadinh discs N) at a. barrel set tampchature  1(xt and at a
screw rotation frequency of 200 rpm, to manufacLure srands at. a
dischahge amohnt at 10 kr":/h. The melt kneaded strand was immersed
in.weteh batn,  enc.: pelleized by a strand cutter, The size of the
ell.ets was 3 mm x 3 amn.         sepa:aation operation was ca.rrie
out on the obtained pellet nsinq the electromagnetic separating
machine eqnipped with the screen A. The magnetic flwx flenslty was
1,6 T.      Since clogging of the screen occurred when the pellet was
passed at. a rate of 200 1.w:0-3., the passing rate was inevitably
soppressed. The content of the metal magnetic material of the
pslyphenylene ether fibtained wax 3.090 ppm, The evaluation reswlt is
shown. in. Table 2, [1)103-: ;Fzample 14)      As described before,
the C.PPE'.-1) was a polyphenyiene ether obtained by using a
poiymerization tank having an  ronam..afle sparger on the
polymefibation tank bottom, and the content of an Fe element by the
metal analysis was 520 ppb.      'S': sepatation operation was
cantied ont on the (PPT - 1) using the eleoffomagnet.,ic separating
machine egwiwped 



with the screr, I; "      The manetic flox density was 1.6 was passed
at a f,:it'E: of about 200 kw-f,"      There wax n.& occurrence of
closo'ing of the screen, and the treatment could he conslptently
stably carried. owt. The content. of an Fe element of. the
polyphenyiene  ether obtained was 2 ppb, The polyphenviene ether
obtained. was checked f:or black foLeign wettiter..s by the method
descr.thed alcove,. and no black foreign matters were, obeerveeic
IC:1051                                 .A8 shown. in Table 2, it wah
found that in Eca.tmplee to 13 each, since the content of the metal
magn,stic material was lower than 1.000 ppra, the polychenyiEsne
ether exhibited no occurrence of black. foreien matters and had a
high ohality, The separation operation at. 200 kg/h was possible, and
the c:clyptienyiene ether could be obtained wherein the metai
magnetic material wah efficiency rep.avered,         It was found
that the metal ceparation method asine a magnetic. separating machine
hr)old remove the metal magnetic material particle even in Examples
12 and 13 using the steel balls i.-1 having a 'particle diameter of
130 to 250 p.m., and was an efficient method. 



In Txample .14, even in the case of ueine a polymerizaticn tank
having metal-made fich:tior,..., and using a polyphenylene ethen
(PPE-1) in the state crynta-H,,ing a metal magnetic material In the
polylmeTication stage, the metal oeparation method going a.
mac..inetic separating machine could effectively remove the metal
magnetic material, and a high -Quality ColyhThenylene etwr was
obtained..         to Comparative :10111111)0 '::5 9 and 10, in which
the metai .removii war. (-2,ikriei cia.p: byb.S.f magnet instead of
osino a magnetic separating machine, a large nomber of the metal.
maenetic material which c.euld not completely be  removed. were
present, and. a prannficaliy can result could not Pe gained,      In
comparative Ezample 11, since ths separation eperation was carried
out using the pellets, the screen. penetration was inferior, and the
separation of the metal magnetic material could not sufficiently be
carried out, Industrial Applicability [01ht.j      The polyphenyiene
ether according te the present invention has the industrial
applicability. as various types of parts materials in the field of
electric and electronic mhterials, the field of automebiles and
other. fields ef various types of industrial materials, film
materials, IC tray mhterials, and food package materials,  Claimg 



[Claim 1] A poiyLd_en,a ether, comprising a content of a metal
magnetic material of. 0.001 ppm or higher and lower than. 1,COO ppm,
The pclyphenylene ether according to claim 1, wherein the
poivphenylene ether compriges a content of a metal magnetic :material
of 0,001 ppm or higher and lower than 0,500 ppm, [Claim 3]      The
polyp,i:enylene ether according to claim I or 2., wherein the
polyphenylene ether compriges a content of a metal magnetic material
of 0,001 ppm or higher and lower than 0,100 ppm, cmmst an        The
p0.1iphen7lene ether according to claim. 4, wherein the pclyphenyiene
ethey comprises a content of the re elemnt. of. 0,001 ppm or higher
and lower than. 0,100 ppm, gflaim 61 



The polyphenyiene ether according to any one of claims 1 to 5,
wherein the polvphenylene ether is a powder havini a volume-average
particle diameter of 3 mm or smaller. [Claim 7:       ThE
-lyphenviehe ether according to any one of claims 1 to C-;" wherein
the potyphenyiene ether 13 a.  Nowder having a loo5,3e apparent
specific gravity of 0,4 or h1gher, [Claim E.:       The
polylithTv:gine ethe.r according to any one of claim:::To 7,u.he
polyphenyiene ether Mr. a po,,,?der halng 3c'if 1 M.Higlarger.
The polyn.henyiene ether according :To any one of hlaim.s 1 to a,
wherein. a wUmle metal mggnetic material cm-:mpriies a conTent h* the
metal magnetic mgTerial ha,Mmo  a RiaZiMOM breadth of 150 Rm or
larger of 0.1 particie/kb or lower, [Claim 1.0] 



The polyphenylmne ether acobrding to any one of claims 1 tb 9,
whermin the polyphenyiene ether has a. C. I, heat (a color index
-value of a polyphenciene ether compressed at 31.0'C for 20 min. at a
pressure of 10 MPa) bf 3,5 or ltA);sd'. [Claim 111      A method for
prodfleing a pblypthenyienm ethbr, comprising the gtbps ofc
polymerising a phenol compound se as to obtain a polyphbnylenm ethbr
represented by the following formula fli; and      bassibq the p
lyiThenviene ether throuih a magnetic. separating machthe equipped
with a magnetic forcegeneratimg source, Si as to make. a content of a
mmtal magnetic material in the polyphenyienm ether to he 0_001 ppm or
Ulqhgr and It.mbr than ].000 ppm.: iHormuld 1]  9  wherein RI., R2;
ft; and. Ri4 each independently represents 



one select:ed from the group consisting of a hydrogen atom, a
:-Ialgen atoRn an alkyl group which may he substituted, an aryl group
which. may be substituted, an aralkyi group which may be substituted,
and an aikr.,2y gxoup which may be substituted. laim 121       The
method for broth-Acing tde bpi phenylene ether aocording to claim.
11, comprising2       passing the polyphenyiene ether through a
magnetic separati-o.g machine egipbed with a magnetc force-generating
source so as Lo make a content of a metal magnetic iftaterial in the
bolyphehylene ether Lo be 0.00i ppm or higher and lower than 0J-A0
ppm_    C1:24,m        pasing the polyphenylene ether through a
magnetic sepatatinq machine equipped with a. magnetic forcgenetating
source so as to make a content of a metal magnetic material In the
pc)lyphenylene ether to be 0,001 ppm or higher and lower than 0.100
ppm, 



[Claim 141      The method for producing the, polyphenyiene ether
accordinq. to any one of claim, 11 to 1.3" wherein the metal magnetic
material is a metal magnetic material comprising an Fe element,
[Claim 151      The method for producing the polyphenylene etnet
according. to any one of claims II to 1.4, wherein. the polyphenyiene
ether is a powder havinh a volume-average particle diameter of 3 mm
or smaller.  for.tHs 2riiyiThsrvian;::        The method. for
producing the polyphenyleno ether accordiny to any one of claims 11
to 16, wherein the Polvphenylene ether is a powder having a specific
surfaco area Df I m2/g or larger, [Claim 1H       The method for
producing the polyphenylene ether according to any one of claims 11
to 17, wherein when the. polyphenylene ether is passed through the
magnetic seaiating machine equipped with the magnotio
force-generating source, a magnetic fgrce in a region for reKtoyinq a
metal magnetic material from the polyphenyiene ether is 0,5 T or
higher, [Claim 191 



The method for mroducinq the poh,i niLene ether according to any. one
of claims li to 1:.3, wherein the magnetic force-generati.ng source
of the magnetic. separating machine is an electromagnet,  ether
e.t:-.3.ac Is iTTt0eCI thr.,1:agh 00) 33133wlir: cr;-...:YuT:'Ler,
[Claim 211        The method for producingthe pOLVprteflVieTIe ether
accordinn i.-.ar"." 011e of claims 11 to 20, ,,.,terc:In the magnetic
separating. machine has a magnetic force-effective s,..E:paration
length of. TOO par:i or long,ELr. 








