Description Title of Invention: POLYPHENYLENE ETHER POADER AND
POLYPHENYLENE ETHER RESI N COWPCSI TI ON Techni cal Field [0001] The present
invention relates to a pol yphenyl ene et her powder and a pol yphenyi ene et her
resin conposition. Background Art [000?]" An advant age of pol yphenyl ene
ether is that because of its excellent processability and productivity,
products or conponents with desired shapes can be efficiently produced by
nol di ng met hods such as a nelt injiecidompmolrdi ng or nmelt extrusion.
Utilizing such advant ages, pol yphenylene ether is widely used as a materi al
for conponents in the fields of electric and electronic materi al s,

aut onobi | es, various types of industrial materials, and food product

wr appi ngs. [00038]°f Invemddently, as new industrial applications for

pol yphenyl ene ether, applications have been,inve§ti%§ted‘gs a conposite

mat erial  f oro OBt HihiLg fexdel ire MO B op et &1 HEShiBimbt iron! i (¥ bt her
resin, as - 2. ectronic material, or for coating surfaces, for

exanpl e. I?QﬁggxﬁgaﬁﬁLonsidered that for these applications a | ow nol ecul ar
wei ght pol yphenyl ene ether would be nore effective than conventionally
known pol yphenyl ene ethers. Especially, for applications in which the
surface of qan.nqrganic,Qbject, such as netal, glass, or netal oxide, or an
organi ¢ object, such as wood or resin is covered with a resin conposition
formed by djgsolving pol yphenyi ene ether in an aromatic organic sol vent
such as benzene or toluene by coating or applying, in addition to
efficiently dissekvibrgsthe pakyphenyi esezethery it pbs vibApartant that the
resin conposition has excell ent adhesive properties to the covered surface
and nechaniatale stpcength.arAc condiIinglhen v pel ypheny leng retcherp ddiati csat i sfi es
both of these properties is needed. Cenerally, polyphenyiene ethers have a
hi gher solubility in a solvent the I ower their nolecular weight is, and can
satisfy nmechanical strength the higher their nolecular weight is. [0004]

Pat ent DocUiventdrPudisditoses a method for recovering a granul e-1ike pol ymer
froman aqueous slurry that includes a polyner and an organic solvent as a
nmet hod for @%B%Hating various polynmers froman organic solvent. A high

apparent specific gravit 0.15 to 0,60 g/cc) can be obtained when
pol ycar bonat e iénuggaaa§g9%eO%oP?ﬁﬁPheﬁMgFﬁgr?L%ﬁrtHé é%ﬁﬁpPECGEﬁﬁnple 5)
usi ng pol yphenyl ene t.her, it has been stated thal the apparent specific
gravity of Othﬁﬁe%p‘)solef(r%ﬁlo riiaipﬁ:é) %Séi;a% Ld? cacn.qd[%t?éﬁa”ﬂﬁ

products or components with desired shapes can be

efficiently produced by molding methods such as a melt
injection molding or melt extrusion. Utilizing such
advantages, polyphenylene ether is widely used as a
material for components in the fields of electric and
electreonic materials, automobiles, various types of
industrial materials, and food product wrappings.
F0003)

Recently, as new industrial applications for
polyphenylene ether, applications have been investigated
as a composite material for obtaining excellent

properties in combination with another resin, as an



Pat ent Docunents 2 and 3 disclose a nethod for produci ng pol yphenyl ene
ether resin granules having a uniform average particle size. Specifically,
Pat ent Docunents 2 and 3 disclose that a solid pol yphenyl ene ether resin
havi ng an average particle size of 0.246 2 mmand a bul k specific gravity
of 0.3 to 0.6 g/cc is obtained after drying by adding a pol yphenyl ene et her
pol yneri zation reaction solution into water to form an aqueous di spersion
(a sl urry solauttiomiancladimg poloypheny lene: iettheruprecifi tiatre canthpiat.er) ,
and when form ng granules by stirring this agueous di spersion or by

renovi ng t he dulvénterbyedresitdangaiiag diont dlratsengprhe caqueous adilsper si on,

mlling the granules by circulating at |east a part of the aqueous
dispersionIQ Guyh Ta Wetshi 1RGP hraoHiere Q#ﬁﬁévéKN”#hkﬁhémEﬁanples of these
publications onIy pol yphenyi ene et her. having a bul k specific avity of at
maxi mum 0. ﬁ DV &ibpt ReEN ooy knoviy e EeamAEs Sth@itde a | ow
mol ecul ar w phenyl en er that ains to increase or nDdlfy

ol vent “sol B i 0L gor rater Tl okt BBCiHentS 4 91d & Ot a hi gh

nmol ecul ar h on hen | en t her t at, ai 1o i ncreas as arrler
propertleswﬁggﬁﬁ?%ref%? t”Paﬁie%talfiocune nt’ éﬁs SR g 1%%%%93 (P

addition, for ex s ﬁﬁ?ﬁﬂ yg% Jhers. 4 hat have an inproved fIU|d|ty

by nixing a low no ec enyi ene ether and a hlgh nmol ecul ar

wei ght pol ypheny eng; et ft%ﬂ&\ﬁ%%lﬁ@&%& poposed e . refer to Patent

Docunents 7 to 9). [000 Pat ent Docunent 9 proposes a nethod for
cont i nuouslgowmmﬂquo@tmenyl ene Lether itthalr has a iedal smlecul ar
wei ght distribution by mxing pol yphenyl ene ether having a reduced
viscosity ofs hehdame3.dr dldigiepel ynerdczed rby ca n|ipn ypolgynem zatdian dni ne and
pol yphenyl ene et her having a reduced viscosity of 0.05 to 0.6 dl/g that
bypasses t He rdifn qalntmier iddatsicdry ilricne.heThicsl yigtchod cerrabités: 1t,he tcdmt | nuous
production of polyphenyl ene ether having a | ow viscosity, which had been
di fficult basedtents|tierty thel yiverinz acimew.s Jtgoeolhas exaed tehé ot her hand,
since inpurities such as gels can al so be produced duri mel t proce55|ng,
there is aaﬁ@§§HWﬁ HR&H%%L%%Wifb 6¥é§§" & fgel <sé%ﬁg s edeellopment
of addltlv ; gu0|ng E ngaratlvely | ow
mol ecul ar q%blyéﬁ&ﬁ§ﬁéﬁ8 (\éthﬁrpO HoFBGy “ha& beeh “pr oposed for
varying th ar, i ght poI en Iene et her ad

2,4, 6- trlng?% heﬁ%ﬁxyghgﬁng?¥ﬁs 5yc§§ﬁéhylene éFhCR%%olgﬁggfféfVOn

process, 5@%%&%@)3&%@% g .amunt, a0dad (& Go1 fahen f 9 Patent Document

10). [0011 at ent cument escri taining

pol yphenyl eng ei-hers,naw.pg vald;ousJTRleau an,eirghtis; by, using as a sol vent
a m xed solvent of a good solvent for polyphenyiene ether (e.g., benzene,

t ol uene, orsaxyls@Re)neanc A RQorstselnvent tfier m@rmhmwﬁnmﬁre&eﬂa&e g., a
ket one, an ether, or an alcohol), and changing the ratio of good

sol vent/ poerisdltvent.. [ 0012] Further, a nmethod has been disclosed for
perform ng pol yphenyi ene ether polynerization in a m xed solvent of an
aromati ¢ hyddédarbon (e.g., benzene, toluene, or xylene), which is a good
sol vent for pol yphenyl ene ether, and an aliphatic hydrocarbon (e.g.,

n- hexane, |sohe?éhQN1opoﬁuﬁéptaheﬁlsﬂhpéﬁql§ aepbord Sokvemscovering

pol yphenyl ene ether (e.g., refer to Patent Docunent 11). C tation List
Pat ent Doc@mepngnule- 11ke polymer from an aqueous slurry that

includes a polymer and an organic solvent as a method for
separating various polymers from an organic solvent. A
high apparent specific gravity (0.15 to 0.60 g/cc) can be
obtained when polycarbonate is used as the polymer.

Further, in the example (Example 5) using polyphenylene



[0013] Patent Docunent 1: U.S. Patent No. 4,603,194 Patent Docunent 2:
Japanese Patent Laid-Open No. 2000- 281799 -6 Patent Docunent 3: Japanese
Pat ent Lai d- Open No. 2000281. 798 Patent_ Docunent 4: U.S. Patent Application
Publ i cation No. 2003/ 0130438 Patent Docurfent 5: Japanese Patent Lai d-Open
No. 2004- 99824 Patent Docunent 6: International Publication No.

W)2002/ 12370 Patent Docunent 7: U.S. Patent Publication No. 2003/ 23006

Pat ent Docunenir,8:iiGB Ratterdn No.atEROAGEGIQ hPatrentr cboc wrenti (e Japanese
Pat ent Lai d-Open No. 11- 012354 Patent Docunent 10: U. S. Patent No

3, 440, 217 PRatanttyDocurent ol yrdapansse rRat ent (Ruldl igvatd.on No. 50- 6520
Summary of | nvention Problens To Be Sol ved By The I nvention [0014]

Pol yphenyl erf®&tlher can often be obtained as a powder, which can lead to
probl ens wi th handl eability. EspeciaII% when _di ssol ving a pol yphenyl ene

et her powder inFat&sltyeRELTEREEI eme i thodsrlene §0W653P?t§06ften ari se.

The solvent solubility of a | yphenyl ene ether powder is greatly

i nfl uenced %y’ 51 1% ymfy%es 154 ¢ gr'avi4 ﬁl%erhzfivgﬂg it is known
t hat pol yphenyl ene et her powder.s .havi.ng a lL.ow l.oose parent  specific
gravity hanuégggHﬁﬁ§ﬁ§ éﬂﬁﬁéﬁﬁq%%i?J%%caﬁggcﬁ%écgéﬁgén “t8hds to easily

penet rate it a,ihe par tigl oo e o, d he Rart L4l as, having. g porous shape.

However, an dra of a pol yphenyl ene ‘et her powd ow | oose

apparent SRagGidi G- @V i %y hats whend HBching iy Jnty @ gontainer during
dissolution in a solvent, for exanple,” efficient charging is difficult due

to the | ownroose: appanentsspecfd G.arawt or Furt her o0.a& Rolyphenyl ene et her
powder having a | ow | oose apparent specific gravity is also well known to

have poor handieadi ldiysr sich.ras Hy ansjiord abidd itys rduryingid reansport .
On the other hand, the solvent solubility of polyphenylene ether powders is
al so gr eat Ipe livifd tuerced by dahe inol eculuari oaeiighto disstar but ifersm EHre need for
pol yphenyl ene et her powders havi ng hi gh sol vent

agquecus dispersion {(a slurry solution including

polyphenylene ether precipitate and water), and whan

forming granules by stirring this aguecus dispersion or

by removing the sclvent by heating while circulating the

agueous dispersion, milling the granules by circulating

at least a part of the agueous dispersion through a wet

milling machine. However, in the Examples of these

publications, only polyphenylene ether having a bulk

specific gravity of at maximum 0.39 g/cc, is obtained,

[CGOe]

Further examples include a lcow molecular weight

polyphenylene ether that aims Lo increase or modify

solvent sclubility (e.g., refer to Patent Documents 4 and

5), and a high molecular weight polyphenylene ether that

aims to increase gas barrier properties (e.g., refer to

Patent Document 6).



solubility while also having excellent physical properties based on a | ow
nol ecul ar wei ght and a narrow nol ecul ar wei ght distribution is increasing.

[ 0015] However, the pol yphenyl ene ethers described in Patent
Docurments 1 to 8 do not satisfy ali of “solvent solubility, adhesive
properties of the covered surface, and nechanical strength properties.
Further, since Patent Docunent 1 does not contain any disclosure about the
pol yneri zat j@m nmet hod regardi ng the average nol ecul ar wei ght and nol ecul ar
wei ght distribution of the pol yphenyl ene ether, these matters are uncl ear.
Moreover, - 8 -In mddhieiexanpbeseabmPakenpoDyplrentisn2 andeds pokyphenyi ene
et her having a bulk specific gravity of no nore than, at maxi nrum 0.39
g/cc, is obtaighed [ooieied fluldhurt Her migemer &l |yow impleraddrat o obt ai n good
processing fluidity for polyphenyl ene ether a wi de nol ecul ar wei ght

di stri buti otfiE prietieriiedy Mavevidrie t girsbteaitn Bk ¥ 4 &t ghy st ichlt
properties, %_n rrowﬂnnlec | ar weight distribution is preferred.
Consequent IRF ngbeéh‘{ §1¢ gl eriVierfe- €t M FRAMT S n'drrow it iédul ar

wei ght distributio ve been 2de [ 0017] Especially, if a

polyphenyiéﬁ%quﬁﬁgiH%V?W&”hthﬁgﬁfhgpecular weight is mixed in a

polyphenylegﬁgﬁhher havi ng a | ow nol ecul ar wei ght and a narrow nol ecul ar
ut

wei ght distri ion, those polymer properties tend to be clearly exhibited.

For exanpl e, since uneyen speedqand yneven coneenty ahionfend Lo qccur
during dissolution in a solvent, fromthe perspective of avoiding such

defects, thereuisi @ need fiama pel yphenylena efher, thatodas a narrow

nmol ecul ar wei ght distribution while also having a | ow nol ecul ar wei ght.

[ 0018] molle-yiad 1y pheinyH e ne ethieru wobirainedbased on e metdhed di scl osed

in Patent Docunent 9 has a wi de nol ecul ar wei ght distribution, and thus is

not entirelgthesathasfiact or yrea8iced echnal agyy faor obt dimihg tdie/ pol yphenyl ene

et her that has a narrow nol ecul ar wei ght distribution and excell ent

physi cal propefd sz dchdty kasialecermtdydeerm demanded: 6D19] The

met hod di scl osed in Patent Docunment 10 suffers fromthe probl em of |acking

preci si on &% & RHod Fore dtaili gt P ol sarETe havi 5P 2 iHe rdqli r%ed ol ecul ar
wei ght . [OOZQ% ~ A problemof the nethod disclosed in Patent Literature
11 i s that %ithée /5 ddiidted Witsre Sand amichds Rire5redett ATh tHE r eact i on

Syt o whel D Sat SupLacsad L such A Sialg, ol goghenyiene et her
the Iike. polyphenylene ether having a low viscosity, which had
been difficult pased on siurry polymerization.

[0009]

On the other hand, since impurities such as gels can
also be produced during melt processing, there is a need
for technolegy tce suppress these gels and for development
of additives.

[0010]

As a method feor preducing a comparatively low

molecular weight polyphenylene ether, a technology has

been proposed for varying the molecular weight of

polyphenylene ether by adding Z,4,¢~trimethylphenol



[ 0021] Accordingly, it is an object of the present invention to
provi de a pol yphenyi ene et her powder that has a high | oose apparent
specific gravity and yet has good handl eability, as well as a high sol vent
solubility, and good covering propertle%'by coating, applying and the liKke,
and further, when formed as a covering film provides the covering film
wth excellent mechani cal properties. Means For Solving The Problens - 10
- As @uresyl thofpdi yplgantl greseartchr igdoridel abovwe: probieis, the
present inventor discovered that a | ow nol ecul ar wei ght pol yphenyl ene et her
powder haviagd speci fé il anmpurits afown Tompbnente havi noge e prieddtaranned
nol ecul ar meight or nore and a conponent having a predeterm ned nol ecul ar
wei ght or |gssumsgitprisingly has better solvent solubility the higher its
| oose apparent iﬁeCifiC gravity is. [0023] As a result of
|nvest|gat| se influencing factors in nore detail, the present
i nventor discovered. that a specific pol yphenyl ene ether powder that has a
controll ed nnleéﬁV&F“ﬁklﬁﬁﬂegé W@Fpm§§L 3@oﬁFF&FH@§SI8@§€l§66§rent specific

n a sol vent eIIent han ea ility, and

t hi
Good r%cﬁﬁr#’ CHITATERTh AR 1 S e GOVrTRG 111 *C157 ] Pihdd! 11 o,
to obtain g{ phenyiene, et.her powder. having the qﬁq&e qegpglbeq nnlecular

wei ght dlstrl |on characteristic an 00Se appar e specific graV|ty, t he
present i nventgr, di scoveredidhate id. 1 §,dmord ant, itLQerFe,pnt&leyt]%e
polynerlzatlon con itions, the purification condltlons and t

preci pitatigomy caarphéﬂ ansivand 4o q&zﬂfﬁﬁaﬁméd@g@tr@éﬂoe@ aly 4n I ling in a
wet state (wet cake state), thereby arriving at the present invention.

Furt her nor &etdnd,s dihoughir t hat dbecausedin Patentcociimentishal da-:$ mlling
is not carried out in a wet state (wet cake state) like in the present
applicati omt woniy gpartdrcl gsodravdaigrent .ow bul k specific gravity can be

obt ai ned. [0024] Specifically, the present invention is as foll ows.
[0025] [11 100121 A pol yphenyi ene ether powder having a | oose apparent
specific gravity of 0.40 or nore and 0.85 or less, and conprising 5 to 20
mass% of a conpéﬂéﬁ@eﬁav@n@eéhﬁﬁl@@&I&ﬁeWeﬁ@ﬁﬁl@ﬁC@Of@@opﬁﬁrﬁéﬂeﬂﬁnd 12 to

30 nmass% of onent having a nol ecul ar, wei ght of 8,000 or |ess. [2]
The pol yph ieﬁgy Efﬁﬂ%ﬁ%ﬁF%%%%ﬁ%ﬁ%ﬁf&%?ﬁIﬂ§‘ébd%%¥ﬁQJsokMﬁQﬂﬁCﬁés a

reduced VISCOSIt gls %roc ? nor e angdqm43 dl/g or less. [3]
A pol yphenyi'ere € E%e? % it (QﬁﬂﬁQ%ﬁwl Hencs ) the

po'yphe“y'%ﬂﬁjﬁﬁﬂﬁrbﬁnl eGj@%F%&QkPQKhQI ﬂ?iﬂ%? oiﬁéhéyvaene ether,
and an aliphatic hydrocarbon (e.g., n-hexane, isohexane,
or n-heptane}, which is a poor soclvent for polyphenylene

ether (e.g., refer to Patent Document 11).

Citation List

Patent Document

[0013]

Patent Document 1: U.S. Patent No. 4,603,194

Patent Document 2: Japanese Patent Laid-Open No. 2000-

281799



(b) a good solvent for the pol yphenyl ene ether powder. [4 ] The

pol yphenyl ene ether resin conposition according to the above [3], wherein
(b) the good solvent is one or nore solvents selected fromthe group
consisting of aromatic hydrocarbons,'héidgenated hydr ocar bons, nitro
conpounds, aliphatic hydrocarbons, and ethers. - 12 - [5] The

pol yphenyl ene ether resin conposition according to the above [3] or [4],
wher ei n a ness=ratliiery{a)t (do) )Jafar(e)e tthe gpal yphemirene Net.hexoqmowder to (b)

t he good solvent is 5/95 to 60/40. [6] A pol yphenyl ene ether resin
conposi ti ok8kthprising: (a) the pol yphenyl ene et her powder according to
the above [1]; and (d) a filler. [7] The pol yphenyl ene ether resin

conposi ti orf dc¢tor ditfg st e abdve {aB]en wHearel iFgtd)ont HalfliidadriGqrs one or
nore fillers selected fromthe group consisting of glass fibers, netal
fibers, inor ichdHi4%, wollastonite, kaolin, talc, calcium carbonate,
silica, and, titaniumoxide.. [8] A et hod for_produci t he
polyphenyigﬁﬂxﬁﬂﬁéﬁ) TEhcd%#%ﬁqﬁfﬁ(?ﬁHﬁ?kﬂﬁﬂhg -e”oﬁkTZEgMV%é net hod
conprisingiggg,, Step 1 of obtaining a solution (1) including

pol yphenyi ene et her and a good sol vent by polynerizing a phenol conpound

whi | e i ntroducing ox 4 the.presence of qubq?tcaal.tyi%t61 iy, the good sol vent
1 - - 18- ep 2 of o '

for the polyphenylene et her; st taining a solution
(1) fromthe sl utipn (1) obtained in step 1 in which a concentration of
t he pol yphenyl ene et her has been adjusted to 25 mass% or nore and 45 nmass%

or less; patestiepcdw@ferabtai ni.ng @ slaid Yoy iMa4ding the Salotiomod 1)
obtained in step 2 with a poor solvent for the pol yphenyl ene ether and
preci pi t at ifeg ctrhe Tpolyphenyd :eny ethemt and ErPO40Stesm 4 of mlling a wet
pol yphenyl ene et her obtai ned by subjecting the slurry obtained in step 3 to
sol i d- | i quitdtsgpgaratdvorentwer elapanese i tsirgp IR 1 daramiiat. dfl-oxygen
introduced(ﬁ%xgelto 30 NL per nol of the phenol conpound, and
5 ol
Patent Document 10: U.S. Patent No. 3,440,217
Patent Document 1l: Japanese Patent Publication No. 50—

6520

summary of Invention
Froblems To Be Solved By The Invention
[0014]

Polyphenylene ether can often be obtained as a
powder, which can lead to problems with handleability.
Fspecially when dissolving a polyphenylene ether powder
in a solvent, problems with solvent solubility often
arise., The solvent soclubility of a polyphenylene ether
powder is greatly influenced by its loose apparent
specific gravity. Generally, it is known that

polyphenylene ether powders having a low loose apparent



in step 3, the pol yphenyl ene ether concentration in the slurry when
precipitating the pol yphenylene ether is 15 mass% or nore and 30 mass% or
| ess. [9] The met hod for producing the pol yphenyi ene ether powder
according to the above [8], wherein in step 3 a slurry tenperature when
precipitating the pol yphenyiene ether is 0C or nore and 70C or | ess.

Advant ageous Effects of Invention [0026] According to the present
i nvention, @p9ol yphemdeney dtcher agan! e lobtrdi reed. hhiati thas e dvwghe | oose
apparent specific gravity, good handleability, and a high solvent - 14 -

sol ubi | i ty. Rursherentacicordl g tar 3ihey potryphenyd eng cetther rasdi i loonposi ti on
of the present invention, a covering filmcan be obtained that has

excel | ent rfBthaf ddle praopertliss hawides FaioCuts vilrigP®aut The | nventi on

[ 0027] An enbodi ment for carrying out the present invention
(hereinafter ref&MFdd troads WHressHt “énBodCreRt ) YWEFE RoWeHe PA¥SEri bed in
detail . Th%m§§HA(NM m&apﬁesent enbodi ment_is. an exaqple f.or describing the
present i nvERTith,® ant’ t'He Pr €8t Bibodi Frentt G & ot itht'ehded 1 815 i t t he
present inveniian only to.this enhodi nent, Further, wvari.ous .nodifications
can be appfb G%ggéﬁ£Jﬁh g“f%‘1ﬁ%ﬂ§f%%éﬁﬁ q%ﬁﬁ? ié%?%ﬁ%ﬂ%ﬁ?qlﬁ§'§%ope of the
gi st ther el J 00281, d,Polyphenyl ene Ethar. Powler)o o q:The nol yphenyl ene
et her pomdef)according to the ﬁreseﬁt?gﬁLo |nenjjﬁégfaq%xﬁé apbggggt

speci fic gravidie ofc. 4d o 4/ and 85 o | esssi@nd iknekudes 3 to 20
mass% of a conponent having a nol ecul ar wei ght” of 50,000 or nore and 12 to

30 mass% ofpal \gomponentie haHag W ecddmavel ghtw afo 35000 rdra8s.

It is preferred that the pol yphenyl ene ether (hereinafter sonetines
referred t oy asrdBARE )i pavider vacicoridiawg tta ttherepnesent enbodi nent is
a powder of a honopol yner and/or copol ymer having a repeating unit

struct ure representidd thy thelf gld owiangs faortmilia i(th) . 0020]t {eforpmidta 1] (1)
In formula (1) , Rl, R2, R3, and R4 are each independently selected from
the group consi §ti hgcoPta&chydedden tAEorrlachal 6génbatémy &4 al kyl group

having 1 to 7 carbon atons, a phenyl group, a hal oal kyl group, an
aninoalkylQﬁ%ﬁﬁieﬁy%ﬁWﬁ6%§$HbWQ%@%Rﬁ(ﬁﬂxd%ﬁﬂjQ¥Qﬁﬂ%%nkﬂ%ké¥56ﬁi6%9 group

Lgrgchgtg&Q%J%%S%éﬁfg?iﬁ%ﬁﬁﬂ?&%&r%ﬂ&ﬂﬂﬁkﬁﬂ 0§¥%ege%%0?h?y at least two
polyphenylene ether powders having high solvent
solubility while also having excellent physical
properties based on a low molecular weight and a narrow
molecular weight distribution is increasing.

[0015]

However, the polyphenylene ethers described in
Patent Documents 1 to 8§ do not satisfy all of solvent
solubility, adhesive properties of the covered surface,
and mechanical strength properties. Further, since
Patent Document 1 does not contain any disclosure about
the polymerization method regarding the average molecular

weight and molecular weight distribution of the

polyphenylene ether, these matters are unclear. Moreover,



[ 0030] Exanpl es of the hal ogen atomrepresented by R, R2, R3, and R4 in
formula (1) may include a fluorine atom a chlorine atom and a brom ne
atom Preferred are a chlorine atomand a brom ne atom [0031] The
term"al kyl group" represented by Rl,” ®2,"R3, and R4 in formula (1)
represents a straight chain or a branched chain al kyl group preferably
having 1 to 6 carbon atons, and nore preferably 1 to 3 carbon atons. - 16
- Exanpl esi:t hereofxamyl ¢ ol iudes mmtthydgcweddids praopyl3, i sopropyl, butyl,

i sobutyl, sec-butyl, tert-butyl, pentyl, and hexyl. Preferred are nethyl
and et hyl , ramdymorrey prref ertrred: ilsswmetdhyd by1003R]ecific dhherialkydf grooup
represented by RI, R2, R3, and 114 in forrmula (1) may al so be substituted
Wi th one ordyfp ‘grathprat subsitituerit s3 %t /asubst idlitablat posi tion. [ 0033]
Exanpl es of such a substituent may include a halogen atom (e.g., a fluorine
atom a chl dtiifel atom and a bromne aton), an alkyl group having 1 to 6
carbon atoms (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl , tertﬁgﬁﬁ?ﬁffp@ﬁpﬁF?liﬁd HEx I erah afYi-2grodp“Ce. g., phenyl and

naphthyl), an al konyl group (e.g., ethenyl, 1-propenyl, and, 2-propenyl), an
al kynyl gr &)urpm(eéc".sgqtr?/g ef?‘lhl’lylnyjﬂ“,y lf%;fr @p%}ryﬁr}?/erhyn]d”% p&gb%%nﬁ Y :%nh aral kyl group
(e.g., ben : qn$1nyj)_- : n e, g. ot hoxy _and

et hoxy) . [é%%ﬁi A e1bo'V%%%ﬁ%ﬁ@%%yg%%é%mﬁggfé?Lacggr %ﬁg'téothe
present emhgdingnte;has @ 110958, ARRAT M SPACIdd © Onami 1y, 9fo &40 or nore

and 0.85 or less. It is nore preferred that the lower linmit for the | oose
apparent SpeGidHC @ravi ity So10. AD OF e OF Lo EVelbTBY S M Efer abl . s 0. 48 or
nore, and especially preferable is 0.5 or nore. It is nore preferred that
the upper lganiipifcory tdie: lco08e-s -halvf rg appadretv specddiic gravidiye is 0.85 or

| ess, even nore preferable is 0.70 or less, and especially preferable is

0. 60 or | ess.si:0088]ion havd foddhre rl«zasel apparent specific gravity of the
pol yphenyi ene ether powder is 0.85 or less, solubility in the solvent is
excel l ent, @9 lthe pol yphenyl ene et her powder can be uniformy dispersed
when dissolving in the solvent w thout settling down into the sol vent due
to swelling of CRESFeRypHenyfefePetNEP cponese by "Ele "galivene hish  Furt her,
if the | oose apparent specific gravity of the pol yphenyi ene ether powder is
0.40 or rmrnéj,lqﬁ%ol%%yﬁe‘hé“&%rmpﬁ&@lyd%}?rtyel% IRy W Epér sed in
t he solvengiﬂk}houa‘fOHninqﬂso- aé%gf "qu?s" when ngsoIan in the

sol vent . Cohs&quéitisy e Boidp ehd Eter "owdet abraﬁmdém}i ssol ved in

t he sol vent,.i rt{ ti 1 t rt ficl en transporting the
polyphenyléﬁgnj?ﬁiggﬁgﬂdégﬁﬁ%%E%Hd#%ﬂgggfﬁﬁégﬁﬁﬁp ﬁ%ggacé ?ﬁﬁn§1%§% % he
measur abi | idy, ;and handl eabi lity of the pol yphenyl ene ether powder during
handl i ng are excell ent.

For example, since uneven speed and uneven
concentration tend to occur during dissolution in a
sclvent, from the perspective of avoiding such defects,
there is a need for a polyphenylene ether that has a
narrow molecular weight distribution while also having a
low molecular weight.

(0018}

The pelyphenyiene ether obtained based on the method

discleosed in Patent Document 9 has a wide molecular

weilght distribution, and thus is not entirely



[ 0036] A pol yphenyi ene et her powder having a | oose apparent specific
gravity and a nol ecul ar weight distribution in the above-described ranges
can be obtained by, in the nethod for produci ng the pol yphenyl ene et her

powder according to the present embodi ment, for exanple, - 18 -
controlling the polynerization conditions, the purification conditions, and
the precipitation conditions, and mlling, especially mlling in a wet

state (wet sakesSiate)y 490087 echnolodn fde g@gsesenineniiodi ment, the | oose
apparent specific gravity is a value neasured by the nmethod described in

t he bel ow deskyplibedy Exanpt @ r [10088]has a ndByrsetntd ngeu her anouritt of t he
conponent havi ng a nol ecul ar wei ght of 8,000 or | ess and the anmount of the
conponent hav§ hg 2t o ie cuilAre %@ ghtn tofPI50s 000L arr arpr et it siget flias r anges,

t he polypheQ%lene et her powder according to the present enbodi nent has good
sol ubi Ity TR sof vt dfdnHi 4t mechani cal strength. Specifically, from

t he perspecgbxﬁgff good solubility in the solvent, the content of the
conmponent h g’ a nol ecul ar wei ght of 50,000 or nore is 5 to 20 mass% and
preferably 5 to.,18 mass%, based on the total of the polyphenyiene ether
powder . Frmﬂthé%ﬁbﬁgﬁ%¥%&§%%”%%% éﬁiéﬁt%ﬁo gﬁW%%&;ﬁﬁeﬁﬁﬁﬁ%ﬁﬁ of the
conponent i,NG .4, - r i.ght. 000. or. less_ i o-.30 nmass% and
pr ef er abl yﬂ?ﬁé&@%@&‘ﬁ%ﬁ@% qﬁb%%\gdéa{)ﬁri}" tie‘g%{’o(?’%i l((g) a?iea pnz(?typ %n@?rgne et her
powder. [0039]aining d bdhgndetfiod {or R odugi ngd e, polyphenyd gne- et her
powder according to the present enbodi nent, for exanple, - 19 - by

control li ngjadve pol yneri zation tinme, the aeration rate of oxygen-contai ning
gas, the aeration time of oxygen-containing gas, whether to add extra raw
mat eri al s, the addirtbbdrt iofe tofe extthad awsnderidalis, Meheramount of the
catal yst to be used, the nonomer anount, the solvent conposition and the

li ke, the dorporentrdavi nig almo] eculear meidghte®fwB0;:0001drambres care be
controlled to the above-described specific anount, and the conponent having
a nol ecul arPiEFght of 10ROt |@sss wreral svde dontraidedto t he
above-descri bed specjfic anount. [004QL%3 After the pol yphenyl ene ether
powder is gt i SYGE exEle, Hhe GOIS/phehyi erdl et hetrr Powdes

i ncludes nore than 30 nmass% orC!es than 12 mass% of the pol yphenyl ene
ether powdt™ hali e & Yol 6l & wel it ofS! 000 B9 7680 o™ f t he

pol yphenyi ene. et her der .includes nore than 20 mass% or |less than 5 mass%
of the polfﬁﬁgﬁﬁFéﬁgﬂgﬁﬁg?Jﬁg“ﬁer havi ng a nol ecul ar wei ght of 50,000 or
nore, the n@hggpﬂar wei ght can be adjusted based on the foll ow ng nethods.

[ 0041] Exarnpl es of methods that can be applied may include isolating
the polyphenyl ene ethgrqpovder. by dissehvi-ng 4 &000d 30kvent and then
reprecipitating with a poor solvent, and washing with a m xed sol vent of a

good sol ventnwand irpaey solwient .a [[Q042]herry 20e ether powder that
has a high loose apparent specific gravity and yet has
good handleability, as well as a high solvent solubility,
and good covering properties by coating, applyving and the
like, and further, when formed as a covering film,
provides the covering film with excellent mechanical

properties,

Means For Solving The Problens

[0022]



Al t hough these nethods can be used as a nethod for adjusting the nol ecul ar
wei ght of the pol yphenyl ene et her powder since nol ecul ar wei ght can be

adj ust ed based on the treatnent tenperature, there is a high likelihood
that the yield will deteriorate due folﬁoryner | oss caused by the reduction
i n unnecessary conponents. Consequently, fromthe perspective of
efficiently producing the pol yphenyi ene ether powder, it is preferred to
use the nethod fror mpreduditng ft hie 1poleypheryl-eneretiher powdebcaecordi ng to

t he present enbodi nent at the polynerization stage instead of the nethod
for adj ustimgel henswol Eoulare i lghtnvdrif43]discova@onventdional loy for a
normal nol ecul ar wei ght type, a generally used pol yphenyi ene et her includes
about 40 neEBR% G ahe conporenty g Tee rioecu| W agsi ghitv iefy 50, 000 or
nore, and even jn a so-called | ow nol ecul ar wejight type, about 25 nass% of
such compon@Hicl Gf tHe §tHerothah:omRin e 'ndtaval ol 6CLAHE St igtd t ype or a

| ow nol ecul ar, wei ght type, a pol ypheny| ene ether includes about 3 to 10

oS5 of t KB KapahertS Hali i S o SOl a SAHORIcTbr 8000 ot | ese.  The

pol yphenyi en ther powder according to .the present enbodinent is a |ow
i eCUOJI " rEfejfyerhéanS[ from

mol ecul ar wei ght " type pol'yp enyigﬁe<ﬁ¢h§ ‘Povidet” that”i's™ di

t hese poly nyi.e Sar | PR S e ik i ion.relating to
t he nol ecuﬁﬁr\h{feﬁ g C’E]e\%) fhseo'}ptgﬁqéé%é/nyﬁﬁeh ‘el'her lp%e eérggge{:(r%écﬁﬁlr}g&t o the
present enbgdiment- canbe-pbtai ned based on neasurenent using a gel

per neati on chromat ogr aphy nmeasur enent apparatus. As the specific

measur ement{@ongi tions for the gel perneation chromatography, a calibration
curve of standard pol ystyrene (standard pol ystyrene nol ecul ar wei ghts of

3, 650, 000, 2, 170,000 %090, @30,in68%,:000Q, 1204,t00@Q8e 52,00Q@n30,4200, 13, 800,
3,360, 1,300, and 550) may be drawn using the Gel Perneation Chromatography
System 21 nenufact urredndoye Showal Denke KordGer(tc ol umm tdwmol ik @B5Lradl ums
manuf act ured by Showa Denko K. K. in series, colum tenperature: 40C,

sol vent : chilorloforiesiol veno flw matsne ke /paviesdanplte fooncent rati on:

sol ution of polyph§%¥lene ether in 1 g/L chloroform. [00459 The W
wavel engt h G e ‘st i o i tY e het seflct et o, CHor- St it arapse

pol ystyrene, 254 nm _ and for pol yphenyiene ether, 283 nm. [0046] It
i s preferréd{hat"t H& o %\Fe%a e Jgﬂﬁsarg‘?/%il gttt ot Yhe

pol yphenyl ene, et her powder accordi,ng.t.o the present enbodinent is 7,000 or
nore and 155,%10\7(52’“&’ Ichséé\&el n%{):"\heanp(j{rle ek)rl?leld'}f’oma/enrglqorﬁ %~ ,Wjor nore, and

an even norsetof% Lff{rvﬁ%ﬁoﬁ’}?f éd rg'é JsccQ;thQi%%[f.:iWe' A nore preferred upper
erre

limt is 14, or less, and an even nore prefer _d upper limt is 13,000
or less. Fromthe aﬁd%%ibh,p%%s%%%%ﬁ%faoth§@H@ﬂyl@%e”%Qﬁ%@'%%Md%&opert'eS,

it is preferred that the lower Iimt for thé nunber average nol ecul ar ei ght
i's 7,000 om:mng; tiromihe: perisneatdy endfeabtal nidigiexcel 4 @ntsol grent
solubility, it is preferred that the upper limt for the nunber average

nmol ecul ar weaghicties k5, 00Grotr less: {004 Hnt speciliie: ppltaphenylene et her
represented by the above fornula (1) can be produced by pol ynerizing the
fol | owi ng pheneintconpounds: di0048jered tiadanpl ess ofmpdre: phenot conpound nay
i nclude o-cresol, 2,6-dinethyl phenol, 2-ethylphenol, o .

2- met hyl - 6-trHylPhentt Pl euadiietadiyilorpherol Lt e pridpy | phenolcation

2- et hyl- 6- npropyl phenol, 2-nethyl-6-chl orophenol, 2-nethyl-6- bronophenol,
2- et hyl - 6-99¥6Propy 1 hersl |tk metsyin i6-aiprGpyi Pherotons, and to
2-et hyl - 6- br omophenol.,. 2-net hyl-6- nbut yl phenol ,, 2, 6-di - n- propyl phenol ,

- ot hy1- 6- FEHI ORGpHanGI - (ARG phahiyl PHERGIT D Heryi FHfenti=:

2, 6-di phenyl phenaql ,. 2, 6-hi s-(4-fl uorophenyl )phenol, 2- methyl-6-tolyl
phenol , 2, 6-dit osﬁ'ﬁtﬁiﬁénotl%er 5L i et iy p%ten © yepet r]i%%h Phenol ,

2, 5-di et hyl phen - | - 5-ethyl L, . 2-ethyl -5-nethyl.phenel, 2-allyl-
5-nethy|pheno|,?EFgggggﬁpérpﬁéngg,kgggggﬁe%ﬁﬁﬁ- -€€§5%§ﬁ§h§%3%?Q

2- et hyl - 51chl grophenoly,. 2r pethylp-; DLOORNENOloG out in a wet

2- met hyl - 5-i sopropyl phenol , 2-nmethyl-5-npropyl phenol,

2- et hyl - 5- br-erephenal ,cZcd®ithilei5-INtke in the present application,



23 - butyl phenol, 2,5-di-n-propyl phenol, 2-ethyl-5- chlorophenol,
t hyl- 5- phenyl phenol , 2, 5-di phenyl phenol

bi s- (4-fl uorophenyl ) phenol, 2-nethyl-5-tolyi phenol, 2,5-ditolylphenol,
di met hy1-3-al |l yl phenol, 2,3,6- triallylphenol, 2,3,6-tributyl phenol,

, 6-di -n-butyl-3- nethyl phenol, 2,6-di-t-butyl-3-nethyl phenol, 2, 6-

i met hyl- 3- n- butyl phenol, 2,6-di nethyl-3-t-butyl phenol. [00491

Especi al | y,orsliynges tthey: ear evdwiexpensiowe rand. car e ieasiday ioht alarede
preferred are 2, 6-di net hyl phenol, 2,6- diethyl phenol, 2,6-di phenyl phenol,
2, 3, 6-tri methhydipteehol , and 2, 5-di met hyl phenol. Mre preferred are 2, 6-

2-ne
2, 5-
2, 6-
2, 6-
d

di met hyl phenol and 2, 3, 6-trinet hyl phenol . [0050] The above phenol
conpounds cldP4fe used singly or in conbinations of two or nore thereof.
[ 0051] Exanpl es of the above conbination may include a nethod in

whi ch 2, 6-di met AiPEphen6r land 206- BireERyEpRERBNLAPE GSedSi Ao¢dABFERati on, a
met hod in which 2,6- dinethyl phenol and 2, 6-di phenyl phenol are used in
combi nat i on,”% et hod in which 2,3,6-trinethyl phenol and 2, 5-di nmet hyl phenol
are used iqiﬁonbination, and a nethod in which 2, 6-di nmet hyl phenol and

2,3, 6-trinmethyl phenol are used in conbination. The m xing ratio can be
arbitrarily sel ec t her : |l nt of mcresal -cresol
2,4-dinethylphe%o%$g¥Fggéyggpﬁe h@gghgﬁggggnhdyﬁggl?kgoo§e2§p?a?ﬁékuded as
byproducts duri. r - . i led i ~ 10].. .CO nd that is
used. [0055%N£hqgCpfﬁgﬁﬁaﬁ?PgﬂﬁyéQfﬁgnaC%S%gﬁ%£é$?§E 'pggﬁﬁr g@%gounds, t he
used compounghJray idlse includeadi hydrd cRhenelincopRaupd o epresent ed by
the following fornmul'a (2). A dihydric phenol conmpound |i'ke that represented
by the fol lowag: ifzor R iayHi2)o fcam , e cadvwaniageous! v 4 ndustor naldsy prroduced by
reacting a correspondi ng nonohydric phenol conpound with a ketone or a

di hal ogenateed:caldcpleatti ¢ awdrpoearthdrcurieactWaigihaorafespdidi ng Menehydri c
phenol conpounds with each other and the |ike. Exanples of such conpounds
may i ncl ud€ Zconpounds obt ai ned by reacting a nonohydric phenol conpound

wi th a general ketone_conpound, such as fornal dehyde, acetone, nethyl ethyl
ket one, nethyl i'86baPylrketgnencacehephensrer argoegénshégants and

conpounds obt ai ned by reacting nnngggyric phenol conpounds w th each ot her.
Such exanplE®$vehdridof ey Aclsude el ceshpounds irlepridseniced By &-Ré

following agneral, (L8 (228 il by 24 (2-9). 100831 25 [Formula 2]

[ 3]

A polyphenylene ether resin composition, comprising:

{a) the polvyphenylene ether powder according to fthe
above (1] ; and

(b) a good solvent for the pclyphenylene ether
powder.
[4]

The polyphenylene ether resin composition according
Lo the above [3], wherein (b) the good scolvent is one or
more sclvents selected from the group consisting of
aromatic hydrocarbons, halogenated hydrocarbons, nitro

compounds, aliphatic hydrocarbons, and ethers.



[0054] [Fornula 2-a] HO OH (2-a) [0055] [Fornula 2-b] OHOH (2b) - 26 -
[ Formul a 2-c] R6( 2- c) Represent ati ve conpounds represented by the
above formul ae may include, but are not limted to, conpounds in which R5
and R6 are a methyl group, 127 and R8 &fe hydrogen, and X is directly
bonded to both aryl groups, conpounds in which R5 and R6 are a net hyl
group, R7 and R8 are hydrogen, and X is nethyl ene, conpounds in which R5
and R6 are @methyl group, R7 and R8 are hydrogen, and X is thio, conpounds
in which R5, R6, and R7 are a nethyl group, R8 is hydrogen, and X is

et hyl ene, conpothds pold ywhiecly 1REcardhR6 areia netbypkigrioupacRérandgR8 are
hydr ogen, and X is isopropylidene, conpounds in which R5 and R6 are a

met hyl groupp Re aitbR8 larle diydridgenihearsd riX & snagyrelratiexy | (i (denel b )donpounds
in which R5, R6, and R7 are a nethyl group, Re is hydrogen, and X is

di rectly boHdeldt & ot lathyjlergtleuss e leefpamds i awhicdh RS, dRed and R7 are
a methyl group, R8 is hydrogen, and X is nethylene, conpounds in which RS,
Re, and Re ¢ hetthyl” %t dup, o R C -

[6]
A polyphenylene ether resin composition, comprising:
(a) the polyphenylene ether powder according to the

above [1]1; and

(dy a filler.

The polyphenylene ether resin composition according
to the above [6], wherein {(d) the filler is one or more
fillers selected from the group consisting of glass
fibers, metal fibers, inorganic salts, wollastonite,
kaclin, talc, calcium carbonate, silica, and titanium
oxide.

6]

A metheod for producing the polyphenylene ether
powder according to the above [1] or [2], the method
comprising:

step 1 of obtaining a solution (I) including
polyphenylene ether and a good solvent by polymerizing a
phenol compound while introducing oxygen in the presence
of a catalyst in the good sclvent for the polyphenylene

ether;



is hydrogen, and X is ethylene, conpounds in which R5, R6, and R7 are a
met hyl group, R8 is hydrogen, and X is thio, - 27 - conpounds in which R5,
Rs, and R7 are a methyl group, R8 is hydrogen, and X is isopropylidene,
conpounds in which R5, Rs, R7, and R8 &fe~a methyl group and X is
met hyl ene, conpounds in which R5, Rs, 127, and Rs are a nethyl group and X
is ethylene, and conmpounds in which R5, R6, R7, and Rs are a nethyl group
and X is |50proﬁkbbdgn%£ BE00aThing a sbmu@@dhtl@m t e -bherpbove- descri bed
phenol conpounds, polyhydrlc phéenol conpound nmay al so be included.
Exanpl es ofssuch an pal)y hydraiirephencit cgonpaund: ey isnelonderconpawnds havi ng
three or nore to Iess t han ni ne phenolic hydroxyl groups per nol ecul e,
wher ei n at dfeaste gne yofhdrhaseephenelrd didwy dreexyladgroups! has Zan raldeyl  gr oup
or an al kylene group at the 2 and 6 positions. Exanples of the polyhydric
phenol conpount rmnichdudesButcrarlessgt limted to, the foll ow ng:
-[ (3- hydroxyphenyl ) net hyl ene] bi s( 2, 6-di net hyl phenol ), 4,4'-

[(3 hydr oxyphenyltggethyllefblBéns (2, 8, 61P¢KWEPMyW@ﬁéﬁ6I}he solution
4,41 [ (4- hydroxyphenyl ) net hyl ene] bi s(2, 6-di met hyl p henoH) u

4,4' - [ (4- hy'driox m*?eﬂm%tfhy%ﬂ@rpe]%m@ 3 EO%T it pHérol e

4, 4" -[(2-hyd th t hyl b 6- di et hy| 4,4 -
(4&&W&$ﬁﬁw“ P Rt b RGI b 02 5 6 CFi it iyl gl ol )

[

4,4'-1(3, 4- h dr C%/phenyl)msthylene]bls(Z 6- di net hyl phenol ), 4,4'-

[ (3, 4- dlhy&?oxyﬁhe ) met hyl enel | oas(2, 3,6- trinethyl phenol), 2,2'-[(4- -
28 - hydroxyphe t hyl enei ( I o]

[ 4- (4-hydroxyph§%§%ngy?¥o egéﬁl e%e?B?S%BlgEBEngFES %%gﬁg %btaJnLd

4, 41-1(2- hysly axyphenylig ety 1anelly $(Raddfid ridelityy phenoLor 1

4,4' -11-[4-[1-(4-"hydroxy- 3, 5-

di met hyl phenyb)i-dl-gmtdnd @ty lphenyild] et hyl i dene] bi s(2, 6- di net hyl phenol ),
4,4" -[1-[4-11- (4- hydroxy-3- fluorophenyl)-1-

et hyl et hyl | phenyhi ethkyl ildenel bine(i2:6« fdongtibyl phemob):ced is 20 to

2, 6- bi s[ (4- hydroxy-3, 5- di net hyl phenyf | et hy1] - 4- net hyl phenol ,

2, 6- bi s[ (4-Hydtloxy2, 36- tafi netehydlpheny |9aretchyld,- 4nvet hyl phenol , 2, 6- bi s[ (4-
hydroxy 3,5, 6-trinethyl phenyl ) net hyl ] - 4- et hyl phenol , 2, 4-

bi si (4- hydr oxy- 3'nethyl phefn p)ﬁ@ﬂwyhpnﬁl@@@hyﬁﬁﬁénépncentratlon in

2, 6- bi s[ (4- hydr oxy- 3- net hyl phenyl ) met hy1] - 4- nethylphenol

2, 4- bi s[(4-tH5Fd rioxrst W%%ﬁﬁ%étﬁhl)%t%]p%y WA Piferfdiner is

2, 4-bi s[ (4- r ox -3 neth Iphe neth | ohexyl phenol ,

2, 4-bi s[ (2- &F&%% r%ﬁ 6%%Iohexylphenol 2, 4- bi s[ (4-
hydroxy 2, %: trlnethylphenyl)nethyl] 6 cyclohexylphenol

3, 6- hIS[(4 h dr oxy- 3, 5-di net hyl phenyfl net hyl ]-1, 2- benzenediol

4, 6- bi s[ (4- hydr i y e

24 0 11l (4 bybr oy S B bt Pyl pheRyT e %h1¥f§e9§@%§%z%%§§.o

2,4, 6- 111 SLRuwidroxe 3 Srdlumting phend ) et hylied 3r frenaenedi ol

2,2' -nmethyl ene bis[6-[(4/2-hydroxy-2,5/3

di met hyl ph@ly;fﬂﬁpettf@yrﬁm%mﬁtéww}ewam@L%i-lnﬁ} hyenelyphenyiene

bi s[ 6-[ (4- hydr oxy- 3, 5-di nmet hyl phenyl ) net hyl ] - 4- net hyl phenol ],

2, 2" - met hyleene: biis{ 6°L( 4-2mbydr axy- 70°C 29r - less
2,3,5/3,4,6-trinmethyl phenyl ) net hyl] - 4- net hyl phenol ], 2, 2'-nethyl ene
bls[6 [ (4- hydroxy-2, 3,5- trinethyl phenyi)nethyl]-4-nethyl phenol ],

4, 4' - et hyl ene b|s[2 [ (2, 4-di hydr oxyphenyl ) met hy1] - 6- nethylphenol

4, 4" - met hy Péva rgiag{emys( i%%ﬂ?ﬁ/d)rfoxiy}jfl@éﬁwc)ﬂmt hy1] - 3, 6- di et hyl phenol ],
4,4 - nethylene bIS[2 [ (2, 4-di hydr oxy- 3-

nethylphenyﬂ5ﬁ%ihy1] 3, 6-di net hyl phenol ], 4,4 - nethylene
bis[2-[(2,3,4-trihyd h t hyl | - dineth h I t hyl
b1 Sf 4.1 (4 hydr ogy o5 e e”%%gﬁéﬁ%ﬁmﬁﬁwfﬁt% ol el

cyclohexyll ne bis ohex (2- hydr
nethylphenygghethff{%h o177 éwgghtﬁbsﬁxyﬁi & B gpparent

cycl ohexyl- y ) :
4,4 -cycloh xyI| gh tgﬂc ¢l o iﬁ%hB %ﬂxjh dr2¥$igpﬁgt?lbOlvent
cyclohexylphenyl)nethyl]phenol] 4, 4 -cyclohexylldene

bi s[ 2-cycl ohexy1-6-[(2, 3, 4- trihydroxyphenyl)nethyl]phenolI,
4,4, 4" 4" -(1, 2- ethanediylidene)tetrakis(2,6-dinethyl phenol),

4,4' 4" 4" "-(1, 4- phenyl enedi net hyl i dene) tetraki s(2, 6- di nmet hyl phenol).

Al t hough t he nunber of phenolic hydroxyl groups is not especially limted
as long as there is 3 or nore phenolic hydroxyl groups, the nore groups
there is the nore difficult it beconmes to control polynerization, which
makes it nore difficult to obtain a pol yphenyl ene ether powder having



Al t hough the pol yphenyle e ether powder according to the present enbodi nent
may be a bl end of pol yphenyl ene et her powders having two or nore different
reduced viscosities, this is not for the purpose of w dening the nol ecul ar
wei ght distribution as in the prior art4 For exanple, although the

pol yphenyl ene et her powder may be a 31 - mi xture of a pol yphenyl ene et her
powder having a reduced viscosity of 0.40 di/g or |ess and a pol yphenyi ene
et her powdefohavi i@ reduced vi seesirtiyngf 0. 4hedbbgyphefnenei t is
preferred that the reduced viscosity of such a mxture is in the range of
0.20 to 0. 431 gred D06 Roltyiphenyl ene: E:hererRowdererRriedyctd on Met hod]
The pol yphenyi ene et her powder according to the present enbodi nent can be
produced bygofarirexanple,cawdpraductriaan tietthddss exaprideirpi tati on

pol ynmeri zation nethod or a solution polynerization nmethod. A precipitation
pol ynmer i zatlisarethiod nore fiorgfi-of pol yneri zation in which pol yphenyl ene
et her having a predeterm ned nol ecul ar weight is precipitated. In a
precipitation polynerization nethod, as the polynerization of the

pol yphenyi ene, et her proceeds, the polyphenylene ether product that has
reached a WU et ight Thdt §Bﬁ%tthﬁ d’based on the sol vent
conposition, fhe | i ke precipitates, while the materials having a

nol ecul ar mblg t' less than the determ ned nol ecular weight remain in a

di ssol ved state. nér%mtb%%iﬁq%'n‘ée@@ %a@iﬁ/‘}g}lgs%'u‘éeg,trr]agogtr%l%g%d i$9Lyent, f or

pol yphenyl ene efh such as toﬁuene, xyl'ene, enzens, and a poor

sol vent, sughas; fmthanal. and - butanol, i, used, SLNGE MSE6IPI tated

pol yphenyl ene ether has a slower rate of polynerization reaction, in
theory, the,@btai nad;polpmhenyigene et hernhhagoananhewer-c@ehecul ar wei ght
distribution. Further, since -- 32 - the polyphenylene ether is

preci pit at eduwhd dreerpol ydredr zatdngiid SEqr ateedi ing,nd heha/igcosidty in the
system gradual | y decreases, so that the nonomer concentration (phenol
conpound cancenttriati orgndlurtieng e oprnte rangatd lore rcant herdincingasetkd e
addition, since the precipitated pol yphenyl ene ether can be easily

extract ed byirfitl tiyhet itomsdite ipoigyphienylene dttherh ipowddrodiarede obt ai ned
based on a very sinple process. [0061] On the other hand, a solution
pol yner i zatfi'oi fet-hoth 5% pist ricdaitqioh Grst Rt GRP Lt o ol mddezat i on i s
carried out in a good solvent for polyphenylene ether, so that a

preci pi t at &9 s HotP ¥oi5Ted ‘duts g @ é“p}&%}?@za‘ﬂ(%ﬁ? G ride d715% he
polyphenquﬂgl%&ngr nol ecul es are in a dissolved state, the nol ecul ar

wei ght di stTibution tends to widen. In a solution pol ymeri zati on met hod,
polyphenquqﬁ) }her can be obtained in powder formby, in a subsequent
step, mxing the polyner solution in which the pol yphenyl ene ether is

di ssol ved wigh aR00f1 S &M f oo Rl yphenyl ene ether, such as nethanol .
[ 0062] - From the perspective of efficiently producing the

pol yphenyl ene etrher ;pouwgeEnandnt:he tperspecticre sof-cpreduci-ng tacpol yphenyl ene
et her powder having a specific nolecular weight distribution, it is
preferred thatsdrhe gmnaneterconcenta atdone if5pdhased gredie d ofalvianpunt  of

- 33 - the polynmer solution, 10 to 30 nass% nore preferably 10 to 28
mass% and cevén 4torees preefeeraafal Vo B taor 25 amssd liindhidgecdndentatation is 10
mass% or nore, the production efficiency of the pol yphenyl ene et her powder
can be i ncrggsed. o] G0g3mponent OpvtiNe ot herldvandir ifetdils @orderitttation is
30 mass%or less, it tends to be easier to adjust the nolecular weight to a
speci fi c valfug©rFhetiYeasorn o of! fHissSH €& FoughtPBietthd dhivghtor to be as

foll ows. When this concentration | s 30 mass% or | ess, the increase in the

sol uti on viSCESTHY WHEH PBol yirerd A5t o fiSishes can be suppressed, so that
uniformstirring is_easier. Therefore, there are no heterogeneous

eact] ons, and therd Br& FER-PneLaRcolel A OMNFER A Boty SLeRH one sther
powder havi g an unexnect g ol ecylar Wl ot |5 biined o Lansequent |y, it
is easier to efficiently produce the polyphenyiene ‘ether powder having a

speci fic mplgei ar, WRINL AGLPTHNG 1 e PHEsEMeAMRAdi Mt o d,0064]



In the polynerization step of the pol yphenyi ene ether powder according to
the present enbodi nent, for both precipitation polynerization and sol ution
pol ymeri zation, it is preferred to performthe polynerization while
suppl yi ng an oxygen-cont ai ni ng gas. [0085F - 34 - In addition to
pure oxygen, exanples of the oxygen-containing gas may include a m xture of
oxygen and an inert gas such as nitrogen in an arbitrary ratio, air, and a
m xture of aifor@ehafndnelld gas e as NI 0geN Direpdrabhey gasid n an
arbitrary ratio. [0066] The pressure in the systemduring the

pol yneri zatdonmdweact i cipmayebeondl nary friessune; @y bEgja reduced
pressure or an increased pressure as required. [0067] Al though the supply
rate of thel@AM4en-containing gas can be arbitrarily selected in

consi deration of heat renoval., the rate of polynerization and the like, it
is preferrelfaonset this rate to 5 Nmlinmin or nore in terns of pure oxygen
per nol of the phenol conpound used in polynerization, and nore preferably
10 Nmlimn or nofe. RE0068] R neutral salt such as an alkali neta

hydr oxi de, al kalfine e ydroxi de, al kali netal al koxi de, nmagnesi um
sul fate, and cal ci um g : lite and the |like may be added to the

pol yphenyl ene i i reaction system [0069] Furt her,

surfactants t ‘ been known to have an effect for
i nprovi ng poly i on 24 ity may al so be added to the pol ynerization
sol vent. Exanpl gs of a surfgctant may include - 35 -

known as Aliquat 336 and CapRi quat (trade
names, manufactured by Dojindo Laborat@ties). It is preferred that the
amount used is it thewiangg10f mot morext hamdOrl ArssS based on the total
amount of the polynerization reaction raw materials. [0070] As the
cat al yst usethdieeqptaduce ddie:paly phenylene ether powdest iaccardiang to the
present enbodi nent, a known catal yst system comonly used in the production
of pol yphenyldenejet heragn can el auged.at{dQ7dn alkylbaanplresiaofindel cat al yst
may include a catalyst systemforned froma transition netal ion having a
redox abil it ycaangbrar @mae conpound apabl e dfe forimng eareanplaex with this
metal ion. Specific exanples may include a catalyst systemfornmed froma
copper conpdtinty ey ar Eiithe, @ 4 ht 3o ysterd Fotve £ T4 om a manganese

conpound and an am ne, and a catal yst, systemfornmed froma cobalt conpound
and an ani . % zrmrbon oxy group in‘which a halogen atom 1s

separated from an oxygen atcom by at least two carbon
atoms.
[GO30]

Examples of the halogen atom represented by Ry, Ry,
Ry, and Ry in formula (1) may include a flucrine atom, a
chlorine atom, and a bromine atom. Preferred are a
chlorine atom and a bromine atom.
{0031)

The term "alkyl group" represented by Ri, Rz, R;, and
R; in formula (1) represents a stralight chain or a
branched chain alkyl group preferably having 1 to €

carbon atoms, and more preferably 1 te 3 carbon atoms.



Since the polynerization reaction efficiently proceed,' under slightly

al kaline conditions, at this stage a slight anmount of an alkali or an
addi ti onal am ne may be added. [0073] _ Exanpl es of preferred catal ysts
in the production step of the polyphén}ﬁeﬁe et her powder according to the

- 36 - present enbodi nent may include catalysts that include, as their
conponent, a copper conpound, a hal ogen conpound, and a di am ne conpound
repr esent edssyma hes fiold ow ihgnefyorimud Jande8)me t[10017,4 ] e t{Hxor mpd rae3]1 ,R9, R11

, N RL3-N R1IOR12(3) R9, R13, Rfl, and R12 in formula (3) each independently
represent argomenher, seltecht.ed frormitlhe srotpigonsitsting wfyla hydriogen at om
and a straight chain or branched chain alkyl group having | to 6 carbon
atons. HoweVet €39l - Rf@?fRBﬁ?daﬁ@elnghNéy3ﬁ@teéﬁwlsiﬁﬂﬁt@ﬁé@usly be
hydrogen. Rn represents a straight chain or branched chai n al kyl ene group
havi ng 2 t @B iErissh &t ity 0075] As the copper conpound forming the
cat al yst Cﬂﬁ%ﬁbr“’ a copper (i) conpound, a copper(ll) compound, or a

m xture thereof ‘may be used. Exanples of the copper(l) conpound nmay include

copper (1) chIor%%%,ﬁggﬁeerQIpg?&ggi%%gn%%%p§§(%) §Hlf§£e,8%§g§§?$$$r(l)

nitrate. Exanples o e cop conmpound“may’ i ncl ude

chl oride, copperd!) )FW o FRPELLID; Sl dAte. A eoppard 1), nitrate.

a)
C

Anong_thesé, especi a _ preferred copper conpounds are copper(l)
chloride, cepperddddrahlardde,: GOpRRILd ): promde,and copper( 11) brom de.
[ 0076] Further, these copper conpounds nmay al so be synthesized froma

reacti on of[ddmsioxide (e.g., copper(l) oxide), carbonate, hydroxide and the
like with the correspondi ng hal ogen or acid.. [0077]
Examples of such a substituent may include a halogen

atom {e.qg., & Tluorine atom, a chlorine atom, and a
bremine atom), an alkyl group having 1 to € carbon atoms
{(e.g., methyl, ethyl, propyl, iscpropyl, butyl, isobutyl,
sec~butyl, tert-butyl, pentyl, and hexyl), an aryl group
(e.g., phenyl and naphthyl}, an alkenyl group (e.qg.,
ethenyl, 1l-propenyl, and Z-propenyl), an alkynyl group
(e.g., ethynyl, l-propynyl, and Z-propynyl), an aralkyl
group (e.dg., benzyl and phenethyl), and an alkoxy group
{(e.qg., methexy and ethoxy).

[C034]

The polyphenylene ether powder according to the
present embodiment has a loose apparent specific gravity
of 0.40 or more and 0.85 or less. It is more preferred
that the lower limit for the loose apparent specific
gravity is 0.45 or more, even more preferable is (.48 or
more, and especially preferable is 0.5 or more. It is

more preferred that the upper limit for the loose



For exanpl e, the copper conpound can be synthesized by m xing copper (i)

oxi de and a hal ogen conpound (e.g., a hydrogen halide solution). These
copper comnpounds can be used singly or_in conbinations of two or nore
thereof. [0078] Exanples of the halogeﬁ’cénpound form ng the catal yst
conponent may i nclude hydrogen chloride, hydrogen brom de, hydrogen iodide,
sodi um chl ori de, sodi um brom de, sodi um i odi de, potassium chloride,

pot assi um brmgrd deyt potaasisi umdiadiide;, itetd.dfetdry | lammnicurarc mcord de,

t et ramet hyl anmoni um brom de, tetranet hyl anmoni um i odi de, tetraethyl ammoni um
chlori de, twetefgatdylanio Ui broniats, and! testoegetaylhvamrerfienmtiladiide. These
can al so be used as an aqueous solution or as a solution using a suitable
sol vent. [O0b7Y] ©r lesthese hal ogen conpounds can be used singly or in

conbi nations_of two or nore thereof. - 38 - [0080] Preferred hal ogen
conpounds ar® =l aqueous sol ution of hydrogen chloride and an agueous

sol ution of hydrogen brom de. [0081 . Al though the anpunt of these
conpounds used #g EQF é?ﬁggi&P%ﬁrﬁphiF83?16é§e8r8%1%ﬁeoﬁopg? anount of
copper ato i.t, 1s preferred to u two tfijmes or. nmore t Q .tinmes or |less
of halogenqgﬁ8hgﬁnﬁg§gl §%hﬁﬁ)g%ﬂé§§‘os g&éﬂﬁéga}pkﬁﬁofx%éhrkhﬁﬂx it s

preferred tiq, . A h of.. 0. 0 I ) | es. of, per atons.
[ 0082] ﬁ%%ggiﬁﬂgi}i%gtge &9§ﬁﬁﬁegﬁgﬁ%§iﬁ%ﬂﬁgﬁggggﬁﬁgaqﬁﬁﬁﬁﬁe above

formul a (3)pdmed neliide: NN Nl diefdamneihylethy enediamnen N N -

tri met hyl et hyl enedi am ne, N, N -di'net hyl et hyl enedi am ne,

N, N- di met hy@thdenediran nese ety Rthyl-anediramfg,vent due to

N, N, N, N -tetraet hyl et hyl enedi am ne, N, N, N1- triethyl ethyl el edi am ne,
N, N - di et hydvetihyilrenedi arficnggo IN;Madivatdnd etthyd renedidem ne; the solvent.
N- et hyl et hyl enedi am ne, N, Ndi net hyl - N - et hyl et hyl enedi am ne,

N, W di net hyl - Net'hylcatehyl| éfdedihanm!neseNeppprepyl etkylénedoanivnéy of

N, N - di n- propyl et hyl enedi am ne, N-i-propyl ethyl enediam me, N N -

di -i - pr opyltétchydcenddicam fere NtareBu g dstthyll serteditarditeno o, N thdi - n- but yl
et hyl enedi am ne, N-i-butyl ethyl enediamne, N/ N -di-i-butyl ‘

et hyl enedi &A@ "R ISHS 1@ ety IR Tafiate P N N R Db sHyAP 6137 éredi ani ne,
- 39 - NN, ,WNe-tetranethyl-1, 3-di am nopro e, . . i

N, N, Net ri met iy £-°1, "5 'éﬂ?ﬁﬁ%ﬁo&%ﬁquﬁ CyﬁﬁﬁgfﬁblﬁﬁW¥sdﬂﬁﬁ?ﬁopropane
N- net hyl - 1, 3-.di am.nopr. ne, NN N, NL-. .
tetranethyfgfggggbgﬁfﬁgPﬁ¥ﬁ%f%§‘%?%ﬁang?nsequently’ the

N N W Rt et arer iy £ - i 4 nobit ane. N RLNer Ne- e gt A 1, 5

di am nopent:an€e{t0083la short time, the transport efficiency when
transporting the polyphenylene ether powder packed in a
container is excellent, and the measurability and
handleability of the polyphenylene ether powder during
handling are excellent.
{0036}

A polyphenylene ether powder having a loose apparent

specific gravity and a molecular weight distributicn in
the above-described ranges can be obtained by, in the

method for producing the polyphenvlene ether powder

according to the present embodiment, for example,



A preferred di am ne conpound has an al kyl ene group (R13) having 2 or 3
carbon atons that links two nitrogen atons. [0084] Al t hough the anopunt
of these di am ne conpounds used is not _especially limted, the anmount used
is, based on 100 nol es of the phenol “cbfpound that is general ly used, in
the range of 0.01 noles to 10 noles. [0085] O her conponents form ng
the polynerization catalyst wll now be described. [0086] In addition
to the abovesrdescribef dat gloisimeatnpaonent s;ortdie: ipolgy,martiezat i on cat al yst
used in the polynerization step can also contain, for exanple, a tertiary
nmonoani ne qompioiUh torora ecbindarms nonehaniie }:Umqmqurtdatsumglqomn dions,
conblnatlon_(£0087] - 40 -- The tertiary nonoam ne conpound is an

al i phati c t®8 im8r\L g nee gt ivdi Ing rein dlricyiol iec wedr titate amate.cdiG088]
Exanpl es of such a tertiary nonoam ne conpound may include trinethylam ne,
triethyl anihet %r1propy|an1ne tributylamne, triisobutylam ne,
dlnethyleth%{ di met hyl propyl am ne, allyi di et hyl am ne,

di et hyl (€¥inne diethylisopropylanine and Nnethylcyclohexylanine

[ 0089] Theﬁe t%rtlar Qﬁgnoagbﬁgﬁ unt%ﬁsZ8ObS|ngPa§§Béln conbi nati ons

of two or more therddt PrAPERGUGH cially linited,

it is prefqgrlzed;5ﬁgg£ qdpgjg%§ln 3%§quﬂ; 3%0 o%mﬁ!qrphenol conpound

to be poly produc he pol yphenyi ene

et her powdefe AGCHLH ng, t&é%m&%ﬁ@ﬁf&@m% Lést i s not necessary to
add the whol e anmbunt of the tertiary nonoam ne conpound that is generally

used into thm3yggaction systemfromthe start. Specifically, a part of the
tertiary nonoam ne conpound nmay be added during the pol ynerization process,
or a part may beysuecessipvehy addedrf pam:-bhecshabheolt palymerization.
Further, the tertiary nonoam ne conpound nmay be added to the phenol
conpound ormcda esoliwd oreigfhtt et phéridl cconpound sl mild ameous] v wittite the - 41
- start of polynerization, so that they are both added together.

component having a molecular weight of 50,000 or more to

specific ranges, the pclyphenylene ether powder according

to the present embodiment has good sclubility in a

solvent and high mechanical strength. Specifically, from

the perspective of good solubility in the scolvent, the

content of the component having a mclecular weight of

50,000 or more is 5 to 20 mass%, and preferably 5 to 18

massé, based on the total of the polyphenylene ether

powder. From the perspective of mechanical properties,

the content of the component having a molecular weight of

8,000 or less is 12 to 30 mass%, and preferably 15 te 30

mass%, based on the total cof the polyphenylene ether

powder.

[0039]

In the method for producing the polyphenylene ether

powder according to the present embodiment, for example,



[ 0091] Exanpl es of the secondary nonoam ne conpound nmay include a

secondary aliphatic am ne. [0092] Exanpl es of such a secondary
nonoanm ne conmpound may include di net hyl am ne, diethyl am ne,
di - n- propyl ami ne, di-i-propylanine, di+f-butylanine, di-i-butylanine,

di -t butyl am ne, di pent hyl am nes, di hexyl am nes, dioctyl am nes,

di decyl am nes, di benzyl am nes, nethyl et hyl am ne, nethyl propyl am ne,

met hyl but yliaym ave; t andl oy | Ohexyd lamearel z {10098t ime, tlhkheiwcsecandaryattnoam ne
conpound may al so be a secondary nonoani ne conpound including an aromatic
group. Exanpf exxtdiereofnimaynimelame Niphemydatetdranolraniale,oxygen-

Nphenyl et hanol ami ne, N-phenyl propanol am ne, N-(nmethyl phenyi) et hanol am ne,
N- ( p- met hy| phenmA) ethahvt ami e (22 %61 diHetthyl Pheti 9 etdhghol dif ne,

N- (pchl or ophenyl ) et hanol ani ne, N-ethylaniline, N-butylaniline

N- net hyl - Z-W%Sr‘f%iﬁ%,oﬁ\k%%lﬁaﬂ 6L Hreltehyd rardi‘lG rd©Hid i phEnhyl ani ne.
These secondat(rea}/ rrp_noam'bne ,(:o_r$0uE ds can be used si n% or in conbinations
of two or nBHE LHer eot . PAHSUgH the Uit B¥° ¥Erondat y° Hofidhm ne compound
used i s not ecially limted, .t is.,preferably . 15 nples or |ess based on
100 nol es o?(‘%t? OéSlptﬁLeOH%Ianc%anphoeur%dllied BLe epoﬁoﬁnr%?ézlnetd%a‘{l-msf - [0094]

Al t hough t - : t t r r.(gq_q__ r. i ion
reaction hgﬁlﬁglsiiﬁlﬁot%§%§§§fl{/ﬁl i m tgéd@,tr?gbeéng%arﬂy(%ﬁn%dmz'}bn exanpl es
may incl ude @ nethad. ddywhiedy thes catial Ystod:s deacd ivat ed,hyaddi ng an aci d
such as hydrochloric acid or acetic acid, ethylenediam netetraacetic acid
(EDTA) and rdsisald mdlidddlof niacatd @ hendd tise saldarand ddha.d i ke to the
reaction solution. [0095] It is preferred that the method for

produci ng tdreripol yphenyd ere: etthere powderi kaet orpgh iy itcheanpriesent enbodi ment

i ncludes; step 1 of obtaining a solution (1) including polyphenyl ene ether
and a good ol4ient by pol yneri zing a phenol conmpound while introducing
oxygen in the presence of a catalyst in a good solvent for polyphenyl ene
ether; step 2 6f tebt &hmi My lardsihutlico @D romddie isolRitdbrrgd,) obt ai ned
in step 1 in which a concentration of pol yphenyl ene ether has been adj usted
to 25 mass%Yr STOTE did 4 Ty 688 Sy POt M YRER S ry by
m xi ng the solutjon (I1) obtained in step 2 with a poor solvent. for

o1y pheny! &MBHER AT PRackiits ati ity Hha bt yiheny o SOy i st ep 4
of mlling wet. pol enyliene ether .obtained by .subj [ the slurry
obtained in s eelp%%y”{)%ersgqa?vdﬁq q&‘u;?m ]'seecpugj‘raafi iwenl,gh eériicérf Clﬂﬂj s(%replels,s’t he
amount of ntr ‘!&ﬁ'ﬂe i t.o ; conpound,
and in steg}%%em-u{% r%j] e 6{0}%ye§%eny %%e%%@r cr%{ncclgjrﬁ%%ﬁ%}eiqﬁﬁ%e slurry
when preci pig atdng, the polyphenylene etherr 118,43 BSS%0F1 a1 &:@nd- 30 mass%
or less. Further, in step 3 of the nethod for produci ng the pol yphenyl ene
et her powdefowaReorhivichd & the prasentyeinadiderds, 640 is prefer ngd: that the
slurry tenperature when precipitating the pol yphenylene ether is 0OC or nore
and 70C or ndss:ul0096ight canl rbd helsoltdd one ol yrertirzaticon aweitrhpd, f or
exanpl e, the concentration of the pol yphenylene ether in the solution (I)
(herei naf t eretsomet.i mes referred to as "enrichnent level") can be increased
by, after deactivating the catalyst by the above-described nmethod, heating
t he sol uti d¥94Y! whi ch includes the pol yphenyl ene ether and a good sol vent
to a tenperature equal to or greater than the boiling point of the good

sol vent. A pref &FpBEEEWEL F‘iegithfsorthtaI’ie CeRr PEhRERL: LEEV 8 Yi 495 UREsSs% or
nore, nore preferably. 30 ss% or nore, and even nore preferably 35 mass%
or o 6. FUPTHEN TS Bt it o UBperTIS 11t Tor VAL oritY CHirert. 1 8UelTi s 45
mass% or | ess re .preferably .43 mass% or | ess, and .even nore preferably
40 mass% or IqeosorschD SOlvenf:“)(::‘{"rﬁ) éshe& rr%aptEn':")ocdlsmJfLo"‘]r%‘lano@] u\"’sjti’:-:hnga tthe’'enr i chment

evel my inglude. 2 72 el bl o, Lhe, goad Selyent ds J emyed by heating

the solution (I 0 a tenperatiure equal to or greater tha e boiling
poi nt of theigeed selvent,and & neihod in which polyphenyl ene ether is

[(0042]



- 44 - added to the solution (I). Anong these, preferred is the nmethod in
whi ch the good solvent is renoved by heating the solution (1) to a
tenperature equal to or greater than the boiling point of the good sol vent.
[ 0097] I f the pol yphenyl ene et fierYefiri chnent | evel is 25 mass% or
nore, during pol yphenyl ene ether precipitation in step 3, it is nore
difficult for the good solvent concentration to increase, so that it is not
necessary to useélaHarge tamuntreofhqpieorcasolxventse dnisch g tefokd gcent _
Further, the pol yphenyl ene ether that is precipitated under such conditions
is | ess suszéptsblectohs unmiegiiat oval gor ous State dushdroy lgood sdiaent
seepi ng out fromthe pol yphenyl ene ether particles during drying after

sol i d- |'i quiRP$éparation, e b thel doosezmpparahtusipetifdsedgravi ty

i ncreases. | f the pol yphenyl ene ether enrichnent | evel is 45 mass% or
less, it istHorer el Fretul tePorrahe 34 duitr vistasiltyoht o iktrida so t hat
stabl e operﬁ%Lgnﬂcan be %arrifd out .. . n the above step 1, it is
preferred that® t HE i At BUEL o Srfouiit s bfe erf i 20"4% SNL per nol of

t he phenol conpo . escribed above, as the oxygen introduced in
step 1, in éﬁﬁn?$gﬁyt%?%u?%ﬁﬁgyﬁﬁh,“h‘HF& e Dt oy éﬁ%%ﬁﬁ“an i nert gas
such as nitg i 0o.an, arbi rat.l Iy i re of -air and an inert
gas such asQ’ nitr %éehnd(}F’ aibﬂénng)gtlr%e gpgés}‘lél)pne%nwaer E?]ftnréa(%f}(%a(ﬁto@ and the like
may be used e Usi g §d1 kack gasf oxygen.angdanothers gas,s4.he. g
above-descri bed introduction anount of oxygen is calculated in terns of
pure oxygemo [0098]he methdd fdr gj@m}djﬂ tihat g, gmthod: foreg{0duci ng the
pol yphenyl ene et her powder according to the present enbodi nent includes
step 3 of abtwaidw nge@osturg yrdychd ximgsdrhe saladirem( 1dt) obiained in step 2
wi th a poor solvent for pol yphenyi ene ether and precipitating the
pol ypheny!| erel widrerzatwher e reda irhitseast ept 3;hd hes ipold phenyddenes ether
concentration in the slurry when precipitating the pol yphenyl ene ether is
15 nmass% ort e gl 30 rmesisWaior | ess. A powder - st at e pol yphenyl ene
ether can be obtained by m xing the solution (11), which includes
polyphenyieHgy%yher t hat has been concentrated to a predeterm ned
enrichment level, and a %p%ﬂﬂsolvent, with 3 oor sal vent for pol yphenyl ene
S,

ether, such as MEENARGIC Burting TOHi € Prééds MOLRE Ulawer SHiokitt T#6F  t he

pol yphenyl ene et her, concentration in the slurry durin ol 1enyi ene et her
preci pitat i‘or? e%se rparlejfyeruasbﬁ y plqs]:y ’éeéB}éler%lDEBr & tVgﬁfetzf‘%/e“lrnacbll qul% Cgursl%lydeven nor e
preferably ;20 Bsst, | and. SRACLAl 1y, L6l ef abl i &l JPSEKqifuIdher, the upper

limt for the pol yphenylen er concentration i1n the slurry during

pol yphenyl eng ®icher, RISC pidal iQn,] s preferably 30 mss¥h sy 46. - nore
preferably 25 nass% even nore preferably 24 mass% and especially

preferably 23 gmass%pd 0099]ut 25 mddss her palarphemysnaet her, ¢gacentrati on
in the slurry during pol yphenylene ether precipitation is 15 mass% or nore,
t he sol i d- latquird hraatd,0 fofr tahensdnryr yncdurd g :paleiphenydene @t her ow

preci pitation does not becone too |low, the ratio of fine particles

decr eases, randdthe dricedipoloyyphenyd e vettvery ipowdert Hras iandiigher | oose
apparent specific gravity. Further, if the pol yphenyl ene et her

concent r at iFa®Uth % He sifurap sdurding hsoloamptremaréné aather epradiepittatd on is 30
mass% or | ess, the fluidity of the polyner during the polyphenyl ene ether
preci pi t at "ot Btteph $.¢860 .0 and S# pheRBERGHENRWREER ERESgoBawSBEVent
soaks into the pal yphenyl ene ether particles is less |ikely to occur.

Ther ef ore, aé:ﬁoél%lt’%g 8 UHey RS S0) eQted e ol gl F'Yéparats on, when

drying the salli Qrtion,, since . the d solvent is less Ij, to seep out
fromthe pgleﬁgﬁceén%yéjhce PSHRE A @ %3%%%@0&? “ed cﬁ@ﬁﬁerﬁﬂ%ﬁ%e&%er
powder is | l.hkely t - rQus. state, and the | oose apparent
specific gfgéﬁi§f¥%§¥éﬁgﬁgﬁﬁ?g?Fgﬁfoggﬁthurther, in step 3 of the nethod
for produciipg4yhe pol yphenyl ene ether powder according to the present
enbodiment, it is preferred that the slurry tenperature when precipitating
t he pol yphenyl ene ether is OC or nore and 70C or less. The lower limt for
the slurry tenperature during pol yphenyl ene ether precipitation is
preferably 0C, nore preferably 20C, and even nore preferably 40C. The upper
limt for the slurry tenperature during pol yphenyl ene ether precipitation
is



preferably 70C, nore preferably 65C, and even nore preferably 60C. | f
the slurry tenperature during pol yphenyi ene ether precipitation is 0C or
nore, a phenonenon in which the pol yphenyiene ether precipitates into a
solid at the nonent the solution (11Y &nd~the poor sol vent for

pol yphenyl ene ether are mxed is less likely to occur. Consequently, the
particle shape of the obtained pol yphenyl ene ether powder is less likely to
be irregul ar, sahihatriheskoese rappanent tspeeief nelgravhirywbngheases.
Further, if the slurry tenperature during pol yphenyl ene ether precipitation
is 70C or l®Ess,pewgiHdamg «ofe tdieepolpovete due doo diltey gaod h'solpeerdtertrends t o be
suppressed, and after the slurry is subjected to solid-liquid separation,
when dryi ngentbhve igsititd qeor tieombisiines tthe oot sularentenient] essrid kely to
seep out fromthe pol yphenyl ene ether particles, the dried pol yphenyl ene

et her powdére] §>q1é%@slqliq{7elcﬁlftwaﬁé@c¥ﬁ§ha/ W@é&eﬂt«a argid Sthe -l obse

apparent specific gravity increases. [0101] The poor sol vent for

pol ypheny!l ént etfer §i& aﬁ%ﬁﬁﬁﬁ@ﬂI%qu%HW%HSd§”1dﬁ63é%fthe sol vent does
not - 18 - diss Jve the(po Iene eéﬂ b gx qg es thereof may i ncl ude
al cohol s sdtH "4 Y rpropandl>  PAnd b it ENS © ket ones such as

acetone, methyl, g[gcpgpoq} glafe, And ey, i.sabuty). et onsi and veter.

Further, tHhis po nay aI more sel ect ed

from t hese. weiQH] o 3 65§ptgﬁﬁque%ntll ;3@ (FO'O”Cle ddre Rel, yrg%rl zafd on sol ution

when polynerlzation has finished’i's in a state i'n whi ch the Pol yphonyi ene
ether has preciqid,ated.ood, i® ,prefenreddo repeatedl :ogar pnouts@ washi ng
treatment using a 'sol uti on haV|ng, as a nmai n conponent, a poor solvent that
has a | ow pelyphenyene etiher tdies slluticomecapabi ldHnsriat endemyt o cl ean and
remove the catalyst. [0103] The slurry obtained by a precipitation

pol yrmer i zatdyorn aretdiochaon fa colndd Gy poloweniszatd en ket hed wecan heicsepar at ed
into a wet cake and a filtrate with a solid-liquid separator. The

sol i d- | i quitd-8eparcatiornriss meotufespevical by |Simweed)erasd lexanplressasfies,
solid-liquid separators that can be used may include a centrifuge separator
(a vi brati o ltype, tearserew teypd,0°a, decaneer : t ypeprafbaskesolypel and t he
like), a vacuumfiltration chine (a drumtype filter, a belt filter, a
rotary vacuum* idter a(NHUQBHﬂIﬁéwmuﬁ MArSERd T4y, SaHd e 19Tke), a
filter press,, and a rol | ress In the method for
produci ng §ﬁ@ 63F§Bﬁéﬁ§1 émﬁiﬁé¥qp6VﬁéfjgﬁE6¥ﬁnﬂa ‘to the present

enbodi nment s preferred to include step 4 of mlling wet polyphenyiene
et her obtalneé dy subj ecting the slurry obtained in step 3 to solid-liquid
separation By mhil(00yt0e1 VR ROLYPRERYLERECELBAT b cOrandypet cake),

pol yphenyl ene et her powd havi ng a | oose apparent specific gravity in the
above- descriched (-ange C%rb%l_%mc@'r%e%o i dheet hod fgr, preducing the

pol yphenyl ene et her pomder according to the present embodi nent, the mlling
is not espeeilaidhylvilmteedthand &y ben.carried out using, for exanple ajaw
crusher, a cone crusher, a hammer mll, a feather mll, a ball mll, a

hi gh- speed [iotat]li on m |1, and a jet mll. [0105] Next, the pol yphenyiene

et her powder can be recovered by subjecting the wet pol yphenyl ene et her
(e.g., a wet cake) isoraclieyirag theat hent nusbng wareiregs dryerslaThe drying
apparatus is not especially Iimted, and exanples of dryers that can be
used may i MEliGHE dMEGNEIniGEs Peryenery Lsadd|es ey e dary iavsioirmed adi sk
dryer, a steamtube dryer, a CD dryer, and the like) and a batch dryer (a
tunbl er, L@a&@@nﬁﬁﬁ?@Pt &mﬁﬁﬁﬂﬁeﬁﬁxéﬁ a ‘R oTore dr i%Y, ‘and%he i ke) .

0106 f t hat h d t d out th
i xing devi68" ExBnbrE8 BFotByT eds Wiy i hiMube' s &t PPFRG Type dPyer and a

tunbling t%% e%r%emor%y u%&e%rod lower limit is 9,000 or more. A
more preferred upper limit is 14,000 or less, and an even

more preferred upper limit is 13,000 or less. From the



- 50 - such a conbination, the treatnent anount can be increased, and high

productivity can be maintained. [0107] The drying tenperature is
preferably 60C or nore, nore preferably 80C or nore, even nore preferably
120C or nore, still even nore preferabfy 140C or nore, and especially

preferably 150C or nore. [0108] By performng the drying of the

pol yphenyl ene ether at a tenperature of 60C or nore, the content of
aromati ¢ hygrogardioing i9r tdher paltyiphemeene ietdierncare e ef fiiai ant |y
suppressed to less than 1.5 mass% [0109] Ef f ecti ve exanpl es of

met hods f orprobtaai michg Hadie pal yiphenyllened tetther tpowdembairt veericgh ef fi ci ency
may i nclude increasing the drying tenperature, bringing the wet

pol ypheny!| ewfel eatthlerr (vaigaht a swet. (ddke)r it .cohtrawt Lt heasdeyinge

at nrosphere gas, increasing the degree of vacuum.in the drying atnosphere,
and per f or Aing %t Pring i ng tthe cdriddiig.s oAl tthoudty «i t15 s"Spossibl e to
conbi ne these drying nethods, fromthe perspective of production
efficiencyPﬁfﬁﬁﬁ%ﬁﬁ1%Hﬁbﬁh9uﬂ&%%%§JWH§‘&FWIﬁT%(ﬂ%@%H%@W@Q%ﬁ?tnings t he
wet pol yphenyi ene et her, . g., t. cake) into contact with a drying
atnnspherenﬁyéy% Pr fer d%‘Td%Tgﬁniﬁﬁi féhtyl ene Et her Resin Conposition]
- 51 - EOéﬁ!r;@olyphenylene ether resin conposition (A) according to the
present enbodi nent includes (a) the above-described pol yphenyl ene et her

powder, and (b) xacdoed sakyent Lot bhe pabvanenyiane cther .payder. [0111)

The (b) good solvent f pol yphenyl ene et her er is a solvent

capabl e of dissplaving RQAY S GrrHivethylphenyingne). sether « heraifafier
sonetinmes referred to as "(b) good solvent"). [0112] The (b) good
sol vent i s preefar abinpanegisor nore sol vents sel ected fromthe group
consi sting of aromatic hydrocarbons, hal ogenated hydrocarbons, nitro
conpounds, [d@d4shati c hydrocarbons, and ethers. [0113]
Examples of the phenol compound may include o~crescl,
2, 6~-dimethylphenol, 2-ethylphenol, 2Z-methyl~6-ethylphenol,
Z2,6~-diethyl phenol, 2-n-propylphencl, 2-ethyl-6-n-
propylphenol, Z-methyl-&~-chlorophencl, Z2-methyl-6-
bromophenol, Z2-methyl-6-isopropylphencl, Z2-methyl-6-n-
propylphenol, 2-ethyl-6-bromophencl, Z2-methyl-6-n-
butylphenol, Z,6-di-n-propylphencl, Z-ethyl-6-
chlecrophenol, Z2-methyl-6-phenylphencl, 2-phenylphenol,
Z2,6-diphenyiphenol, 2,6-bis-(4-flucrophenyl)phenol, 2-
methyl-6-tolyl phenol, 2,6-ditolylphencl, 2,5~
dimethylphencl, 2,3, 6~trimethylphencl, 2,5-diethylphencl,
Z-methyl-5b-ethylphenol, Z-ethyl-5-methylphencl, 2-aliyi-
5-methylphencl, 2,5-diallyiphenol, 2,3-diethyl-6-n-
prepylphenol, Z2-methyl-5-chlorophencl, Z2-methyl-5-
bromophenol, Z-methyl-5-iscpropyliphencl, Z-methyl-5-n-

propylphencl, 2-ethyi-5-bromophencl, Z-methyl-5-n-



Specific exanples of the (b) good solvent may include aromatic

hydr ocar bons, such as benzene, toluene, xylene (including the respective

o-, m, and p-isoners), ethylbenzene, and styrene; hal ogenated hydrocarbons

such as chloroform nethyl ene chlorideZ31;:2-di chl oroet hane, chl or obenzene,

and di chl orobenzene; and nitro conpounds, such as nitrobenzene. Further,

ot her solvents that can be classified as the (b) good sol vent include

al i phati c hydregardrons, suchiias,-peni@nendigxane,-heptiane, cycl ohexane, and

cycl ohexane; esters such as ethyl acetate and ethyl formate; ethers such as

t et r ahydr of ai o aside i lgt yHmeatther- 5 -dimeet iy hesid If ,0xi de- dinsh drhel dridees 1, - 52 -

[0114] Those (b) good sol vents can be used singly or in conbinations

of two or rre-iver ebfflRrefigrared Jartong it heésensdtihed ()l ygoghesallvent are

aromati ¢ hydrocarbons, such as benzene, tol uene, xylene, ethylbenzene, and

styrene; ard ‘halidgenatied: dr codrtsons: isuch Jas \chl lorhsberizerfe Sarfd

di chl orobenzene. The poLypheqylenelether concentration in the pol yphenyl ene

et her resi it iconposiriisr af ter® i ssoimtioPianahe L) Yodu sBIvent~ is, from

t he perspective of thickneﬁi retention during covering Qy appl yi ng, coating
1€ 1

or the |iké"CpRefEIEBlY 5 mHEE% 6 Yor'e GmE B0 ise%lor 4/dss, nore

preferably 10 mass%.or re .and 60 s% or_|.ess, d eve re preferably
15 nass@bof%ﬂ%ggnaﬁaggbqﬁﬂégﬁgﬁ?Mpéggi‘%ﬁé&ﬁ%ﬁhﬁﬂj§%17§Wh£;§HQQQ%5 ((a)/ (b))
of the (a) gghﬁppenylene et her powder and the (b) good solvent is
preferably 5/95 to 60/40, nore preferably 10/90 to 60/40, and even nore
preferably 15/8%:1.0.-60/40. [LQLLa]l they aEWr tRGL, RS 3ROLKEr enbodi ment, a
pol yphenyl ene ether resin conposition (B) acco?glng to the present

enbodi nent dagludes,itheabove-desardbed-« a), ool yrhenyiene, gt her gpowder and
(d) a filler. The pol yphenyi ene ether resin conposition (B) according to

t he presentdierodigreniol,s ot-alined by, p e gxanp & - drelteknaadiag it,he
above-descri bed conponent (a) and conponent (d) using an extruder and the
i ke. The cont éntb-afinciey(idhdridll.er Mose preferablyarbaged-on conponent (a),
1 to 60 mass% nore preferably 5 to 55 mass% and even nore preferably 5 to
50 mass% [OrEslhylphencihend)< f3,14-dn live ta Wormporwednt conferring many
functions to the above-described conmponent (a) and the resin conposition

i ncl udi ng ddpdhent (a). For exanple, the (d) filler can be sel ected based
on the intended1gurpose, srch %s conferring rigidity, conferring heat

resi stance, conf&fr PRGVENEFREPLcEATEEEPITL {2 coRf ¥PFPnG lePeet Pircan
conductivity, inpraving nold shrinkage, and inproving the |inear expansion
coefficienffmT%ﬁﬁ%ﬁlQQ‘péﬂ?éﬁ“bﬁmtﬁg” ol ysH&Ri'ene et her resin conposition
(B) accord”qgnﬁk t he present enbodi nent can be obtained by nelt-kneading
the (a) polyphenyl ene ether powder and (d) filler using an extruder and the
like. A nol ded BREGLTEN QQt%h@99b9¥engbﬁb@9a%ig%|h%& of,cihecpgl yphenyl ene
ether resin conposition (B) exhibits little deteriofation in nechanical
propertiesnpsu¢hcas it ensidre sta-enath hefore and af terg-dirping JHan aqueous
al kali solution, for exanple. Even fromthe perspective of "al kal

resi st ancearthe spel yphemyene @iher o esiunepnpositticon A,B)- according to the
present enbodi nent has a capability not found conventionally. [0118] - 54
- The ifd) Myilldhemdlhathccan theligsechyilghafrarl exanplsesd atn | east one

sel ected fromthe group consisting of inorganic salts, glass fibers (gl ass
| ong fi ber scawd heticpped astieanich oglias ¢/ fiidber’s )3, tcellivledde, | rglcass fanakes,

gl ass beads, carbon |ong fibers, chopped strand carbon fibers, whiskers,
mca, clay? Pardnkdollich engdgiesi ey dioxicdd i neddriesi syl fgttdcghd fi bers
t hereof, silica, carbon black, titanium oxide, calcium carbonate, fly ash
(coal ash) p8tassi dmY it FANGICds BT t2e, 3 ATTeriid)a y Yehauetli ve ©
materials (graphite, aluminumnitride, boron nitride, alumna, beryllium
oxi de. si 1 PR6T aroscas: HhiEs! b ot s ST LAt Pat B PBAERGm Sul f at e,
and the i duct.] ta i S nducti ve flakes ar bon

bl ack that§§§ﬁfgggs ef%%???ga|gc%ﬁgggt?95?9? 3¢ oﬁgg%ggfspfﬁﬁ?98§hibit
electri cal ¢QuAUGLI LY £aND0R NAROLUDES. SIAGlE JTeLALS . and gLl oys formed
fromtwo or nore netals. Preferable exanple y 1 nclude ass fibers,
carbon fibers, netal fibers, inorganic salts, wollastonite, kaolin, talc,
cal cium carbonate, silica, and titanium oxide. Mre preferably, the (d)
filler is one or nore selected fromthe group consisting of glass fibers,
metal fibers, inorganic salts, woillastonite, kaolin, talc, calcium
carbonate, silica, and titanium oxide. These fillers nmay have been
further treated with a surface treatnment agent, such as a silane coupling
agent, a titanate coupling agent, an aliphatic carboxylic acid,



- 55 - and an aliphatic netal salt, have been subjected to an organic
treatnent with an ammonium salt and the |ike by an intercal ati on nethod, or
have been treated with a resin such as a urethane resin and an epoxy resin
as a binder. [0119] It is nmore"pféferred that a conventional | y- known
additive (g) or a thernoplastic elastonmer (h) is added during the

nmel t - kneading to the pol yphenyl ene ether resin conposition (B) according to
the presentienmhotidrent bypardertd elueanien ateffiest wuchas rellectdd cal
conductivity, flame retardancy and inpact resistance. [0].20] The

pol yphenyl eine #&tchgrharesi caygnposi tdten: (IB) waecording to the present

enbodi nent can be obtained by nelt-kneadi ng using the above-descri bed
respective dbhpbnents. It is preferred that the nelt-kneading tenperature
is in the range of 260 to 370C, nore preferabl% in the range of 260 to
360C, and even fdrédgiéfienably thf eReVEange cof 2260 rhen380ComBESHRI C

exanpl es of the processing machine for obtajning the polyphenyiene ether
resin conposid i'GiFq BCTHRAUBIYITHY 70 Yhe Priekknt® ehidod mentPisdyl nel ude a

si ngl e-screw extruder, a twn-screw ext er,, aroll, a kneader, a

B abender . AT SBARAIN TR T drG et G (s s W B ser ew
extruder. [0 . - 56 - Further, in.the polyphenyiene ether resin
conpositi oncgghigdrolrc (F%Benéjclcocro |pr?djridoqtlhkte}: 6%@5%5%%%%631 rree&n{%sy L\%eri ous types
of known stabiqli.zer. ( be, .pref er.abl ilizge the -

pol yphenyl efralcg ledthﬁgg. i{I?x}”:';rtrﬁrrigjlrhes(ezo)f dt%hne L%E)yds\?dgﬁ‘%g}e%e@lﬁgfﬂldﬁg Lu@%l#ﬁ al - based
stabi | i zer g, SHRE RS ZING OXide AN 1 ZING S P& ol priganive stiabi | i zers,
such as hi ndered phenol stabil1zers, phosphate stabilizers, and hindered
am ne st abiddmzensd [B122]a ketonelhe prefieraiedydLandi anmoyMadfc the (c)
stabilizer is, based on 100 parts by mass of the (a) pol yphenyl ene ether
powder, préfierablayihrQ0k qpartisidpy: arassspemdiore randHyessi « harerb ipart s by
mass, and nore preferably 0.010 parts by mass or nore and |less than 3 parts
by mass. Espegicalrids priefreraceth antorg tare! strabilliikzer s Exkgmaneanbifoxidhzi ng
agent that sinultaneously has the sulfur element and a hydroxyl group in

t he nol ecul@MESpEES Mg e Xl sforgsmyerciatairsmmibaslee Pricduct s may

i ncl ude irganox 1520 or irganox 1726, which can be obtained from G ba

Speci al ty CHEIAEAISC BT he ForapettiMd of Lieient i iy G devarfea:d,

di scol oration  of t PP e fo an oxidation .reaction, the use of these
stabi | i zer S4T e 'é)df&fg[fg%syéi%béad:%oéﬁd Srodhtt ies'“}\)’gr Jertletive. [0123]
In addition, .the pal enyl.ene et her_ resi.n_conposi tiaon, (- Q B) according
to the pr egigﬁ‘thyg‘rrblos I mr:lr?{}L S knerlgcycmlericIauC et,o%bhaesfleo 1né[(;’n acnodnpcgnc(el%%he(%)n, '0.01 to -
57 - 60 masgsfo. ef Y2 1T 0. eV r | rably 5 to 55
mass% and mstc%%é%bloy@tﬁg%gﬁn%sa%mgﬁa amoglon edr%cg a(ﬂ/o?lknom

t her mopl astdgngRsid: Bcranddhergmset t kngnr eskhpiEl. cExapplkesz0f the (e)
thernoplastic resin and the (f) thernposetting resin may includé resins such
as pol yet hylreneiaepalneprepylenels thermoplastd ¢ \elasd aErnswipe) ystyrene,
acrylonitrile/styrene resin, acrylonitrile/butadi ene/styrene resin,

met hacryl i @aresial, folyMiawy | (Zchd)gr i [deb)polayaim de,c)pol yacetal , ultra high
nol ecul ar wei ght pol yet hyl ene, pol ybutyl ene terephthal ate,

pol ynmet hyl géntene, pol ycarbonate, pol yphenyl ene sul fide, polyether ketone,

| iquid crystal polyner, polytetrafluoroethylene, polyetherimde,

pol yaryl at e, pol ysul fone, polyether sul fone, polyam de-im de, phenol, urea,
mel am ne, unsaturated pol yester, al kyd, epoxy, diallyl phthalate, and

bi s-mal ei m de. [0124] Exanpl es of other conponents that can be

bl ended to the pol yphenyl ene ether resin conposition (A) or (B) according
to the present enbodi nents may include additives such as a rel ease agent a
processing aid, a flame retardant, a drip prevention agent, a nucleating
agent, a UV-screening agent, a dye, a pignent, an antioxidizing agent, an
antistatic agent, and a blow ng agent. As these additives, any additive
known in the present technical field nmay be used. Alower limt value



- 58 for the additive blend anmbunt is, based on 100 parts by nmass of
conponent (a), 0.01 parts by nmass or nore, nore preferably 0.05 parts by
mass or nore, and even nore preferably 0.1 parts by mass or nore. An upper
linit for the blend ampunt of these additives is, based on 100 parts by
mass of conponent (a), 10 parts by nass or less, nore preferably 5 parts by
mass or | ess, and even nore preferably 3 parts by mass or | ess. However,
for a flame[retrmrdant}, the upper limt value for the blend amount is, based
on 100 parts by mass of conponent (a), 100 parts by nmass or |ess, nore
preferably 70 parts by mass or |ess, and even nore preferably 50 parts by
mass or | ess. Exaﬂ%ﬁes of such a flanme r&grdant that can be used may
include at |east ona selectedpromthe
conpounds, netal phogpht-mates, magnest
flame retardants, ng

aromat i ¢ hal [g@erat-€d flai;/
nmb

oup consi sting of organophosphate
hydr oxi de, ammoni um pol yphosphat e
triazine flanme retardants,

| ame retardants, and

The po { er resin conposition (A
odi nment over various surfaces by coating
escri bed respective conponents.
resin conposition (A) according

fl uoropol yners. 1071
according to the presg
based on various net hodd
For exanpl e, using the ppl yphenyle
to the present enbodi neng, the surRgce of Rs 59 - i norganic particles, a
metal sheet, a nmetal plat¥® netallic pignent particles andgthe |ike can be
covered. [0126] Exanpl es of the coating nethod may include coating
w th the abawesgescri bed respective conponents by paint brush coating, hand
roller coating, bar coater coating, spin coater coating, filler coater
coating, grawumeilLat-ef] coating, blade coater coating., knife coater
coating, air knife coater coating, die coater coating, inpregnation coater
coating, rotary scrgen coater_coating, hot neH% coater coating, roll coater
coat i ng, vacuunlcodRSng, flo oater coating, Bpindl e coating,
el ectrodeposition co®ing, sfray coating, cast coating and the |iKke.

; xte, for exanple, if the surface
is covered with inorganic fiae particlgs such as netal fine particles, or
pi gnent finelﬁ ticl cluqﬁt? nmet hod that perforns

a

m xing with t resi oM n N Henschel mixer, a
mll mxer, a ribbon a tumbl &\ bl e (fer, a rocking mxer, a
Rheokheader, a speed kreate , a V-type)mxer{ a Wtype m xer, a paddle

m xer, and a Nauta m&er. During this /Operatiyn, although the drying
tenperature of the gOvered surface iB not espéggially limted, it can be
usual ly arbitrarily $elected in the f8nge of r'o8m tenperati@eato 350C. -
60 - Exanples [0127] The present enbodi nent will now be specifically
descri bed bagedjon the follow ng Exanpl es and Conparative Exanpl es.

However, the scope of the present enbodinent is not Halted to these

Exanmpl es. {rormfia st~k he physical properties and the neasurenent nethods
of the physical properties and the |ike applied in the Exanpl es and

Conpar ative Exanples_will be described below [0128] (1) Quantification of
t he conponent havin mol ecul ar W@di{ght of 8,000 or |ess and the conponent
havi ng a nol ecul ar or nore, and neasurenent of the nunber
aver age nol 4y Measu nt was carried out using a
calibration c 3 styrene that was drawn using the
Gel Perneation Chromat og 1 manuf actured by Showa Denko K K. as
t he neasur enent aoparatﬁ

[0056]



St andard pol ystyrene havi ng nol ecul ar wei ghts of 3,650,000, 2,170,000

1, 090, 000, 681, 000, 201, 000, 52,000, 30,200, 13,800, 3,360, 1,300, and 550
wer e used. For the colum, two K-8051, colums manufactured by Showa
Denko K. K. connected in series were uséd. " Measurenent was carried out
using chloroformas the solvent, at a solvent flowrate of 1.0 m/mn, and
a colum tenperature of 40C. - 61 - A sol ution of a pol yphenyl ene

et her powderrd il 0/4-hl or of orm was produced and used for the nmeasurenent
sanpl e. The CV wavel ength of the detection unit was set at 254 nm for
the standard pol ystyrenes, gnd at 283 nm for pol yphenyl ene ether. [0129]
(2) Measurement of "Moose apparent specifypc gravity Loose apparent

specific gravity was\neasyred with a popder tester (Powder Tester Type

operating ma I
gravity was &éggb "\

1) to (2-7). (2-1) A fixed
chute was fitted to ace of a casing, and a vibro
chute, a space ring, ' \ 110 p.n), a sieve holder, and a
hol di ng bar, in thay order, hen each fixed with a knob
nut to a shake tabRa. s placed directly beneath
the fixed chute, and a | oose apparent specific gravity neasuring cup
(hereinafter sometines referred to sinply as "cup”) M@gwpégced in a concave
portion of a table cup base. During this operation, thée centers of the cup
and the fixed Cﬁ%g?e@%E%a%ﬁ%@n%gmgbn%d@ekQEEeQEnEQ% BUPLYCUR MRS Wwei ghed
in advance). - 62 - (2-3) The powder to be neasured was gently placed in
a suitabl e @BUN: OO0, & 1S 18VR: USINY 3 S6RAP.1 in(id-A) e ddnratiqen/ t appi ng
switch was set to VIB, and the timer was set to the right as far as it

woul d go. litnh was «onf.i aredrt hate t hens hiepst @towe) tiRrgemaRabr@, and the
start button was then pressed. (2-5) The rheostat voltage was gradually

i ncreased thydrakert hexrpowders fdiowdinty ddvelecup.c The it keoslt atrowgld,age was
adjusted so that the tinme required for the powder to pile up high in the
cup was abowmpOtds 30 secioidRs ondeRt hereup meash¥i | dedumi thr tarel gewder
piled up high, the rheostat voltage was turned down to O to stop the

vi brat i ons. @7 2B opfE siade! fade & e G3Giad T up Thivgh 1 185 ng t he
cup was cut across with a blide erected perpendicular|y, and the weight of

t he pomderéfﬁiﬁﬁeaéﬁpa(ﬁﬁﬁﬂé AELPYRY ) Rina ”%e$@ﬁ§ﬁ?}3’ f¥¥”8iﬁ%§j€%e vol ume
i vi ding THE poder SBIEGHEBy 00 THo cai ur a188 Garte vad Tdcar ded. )
[0130] group, Rg is hydrogen, and X is ethylene, compounds in
which Rs and Rg are a methyl group, Ry and Ry are hydrogen,
and X is isopropylidene, compounds in which Ry and Rg are
a methyl group, R; and Rg are hydrogen, and X is
cyclohexylidene, compounds in which Rs, Rg, and Ry are a
methyl group, Rg is hydrogen, and X is directly bonded to
both aryl groups, compounds in which Rs, Ry, and Ry are a
methyl group, Rg is hydrogen, and X is methylene,
compounds in which R, Rg, and Ry are a methyl group, Rj

is hydrogen, and X is ethylene, compounds in which Rs, Rg,

and R; are a methyl group, Rg is hydrogen, and X is thio,



(3) Solvent solubility eval uation A w de-nmouthed 5 L pol ypropyl ene
bottl e was charged with 2 kg of toluene and 1 kg of a pol yphenyi ene et her
powder, then further charged with 2 kg of toluene, and the cap of the
bottle was closed. Then, after the bottVe was shaken and stirred up and
down 15 tines, stirring was - 63 - carried out for 1 hour wth the bottle
on a Doubl e- Action Lab Shaker (manufactured by AS ONE Corporation). The

t enper at ur ecoM@so8els tio 3G crAfRer r1, howd , rR1 he-esal whiddty grvdhe ol vent was
visually confirnmed. Cases in which the pol yphenyl ene et her powder had

conpl et el y i gsalwetkmersandred ked wicdh e 0,1 dzases darpwhireds arsalichanount
was left were marked with a A, and cases in which a |arge anount was | eft
wer e mar kediswi h, aRX. I@LlFklaredy Eeahyat popupf apdl Yiphenykehelether
properties after covering by coating A solution in which 10 g of a

pol ypheny! eifetetdiets gl iHadsbe&n nMixedrghdscampl et Beyhdilsgsbved in 40 g
of toluene was spread over a 150 mm x 200 mm x 0.2 mm al um num pl ate, which
was then uFbrimi? EVer'sd Usidiy & BECeeht e “IHE tdver By akuniivm pl at e
was placed on a hot plate set to 70C, After the snell of toluene was
confirmed t'9 ﬁ&@eadpgﬁgﬁgaﬁéa}lpt REC%t énpér AEGPEORES *FEPGrned to room
terrperature[. 057" Then, the four corners of the alum num plate covered with
a filmof poq ypHenyI ene ether were fixed with a clanp, and steel balls of
10 mMmin dianete r.e.draopped t e_m.ddl L um l.ate froma
hei ght of 60 cm%'r \g{%d?ﬁigogl 8% ﬁﬁ% %F%E}g géggggbf%fﬁli ?8%% %R#ig}%d%facked or
fissures weyre, £ squrd hi gjqﬁlr [ r ; ked w a X, and cases
i n which ther%e %{%Qn?cérﬁﬁlél ocr%rT issﬁ g@m@eﬁn&%gﬁv&wﬁg&a 0. If there
vere - 64 pxdidhIAcks Lo i:Ssesydhis dmdicatesyihaty the mechanical
properties of the covering filmare high. [0132] (5) Evaluation of alkali
resi st ance compourA=srolded @ritralee omasecpreoduc ad: dasedhrom iSO BRhdlsidng a
conposition including a pol yphenyi ene ether powder and a filler. The

tensil e strengtdxyof drhigsantdclre was: levalweted runderl econdicdriconst of 23C and
50% RH. During this operation, the nolded article was dipped for 100 hr in
an aqueous 'S6lagt iFdrerefl X0 SS9 cawstaur ssdde and tie restcemnt icon arat e of
tensile strength before and after the di pping was eval uated. [0133]

<Exanpl es plylppe group at the Z and 6 positions. Examples of the
polyhydric phencl compound may include, buf are not
limited to, the following: 4,4'-[(3-
hydroxyphenvylimethylenelbis (2, 6-dimethyliphencl), 4,4'-
[ (3~hydroxyphenylimethylenelbis{2, 3, 6~trimethylphenol),
4,4"'~[ (d-hydroxyphenyl)imethylenelbis (2, 6-dimethylphenol},
4,4"~[ {4d-hydroxyphenylimethylenelbis {2, 3, 6~
trimethylphenol), 4,4'-[(2~hydroxy-3-
methoxyphenyl)methylenelbis (2, 6~dimethylphencl), 4,4'-
[ (4~hydroxy~3-ethoxyphenylimethylene]lbis (2,3, 6-
trimethylethylphenol), 4,4'-[(3,4-
dihydroxyphenyl)methylenelbis (2, 6-dimethylphenol}, 4,4'-
[ (3,4-dihydroxyphenylimethylenelbis{Z, 3, 6~

trimethylphenol), 2,2'-[{4-



A 40 L jacketed polynerization tank equi pped with, at the bottom of the
pol yneri zation tank, a sparger for introducing an oxygen-containing gas, a
stirring turbine bl ade and a baffle, and, in a vent gas line at the upper
portion of the polynerization tank, a ?%ffux condenser, was charged in the
anounts shown in Table 1 with copper (Il) oxide, an aqueous solution of 47
mass% hydr ogen brom de, di-t-butyl ethyl enedi am ne, di-nbutyl am ne,

but yl di met hylm:ngnhdro) ueden anch 18- @, metdn phenaly pakidea )bl awisng
nitrogen gas at a flowrate of 0.5 L/mn. The resultant mxture was then
stirred untji4- (4~ H;ei}:ane/pmajmlf erym lsolautyiloRicand ke 2, mt-er nal t enper at ure of
t he polynerization tank was 25C. - 65 - Next, dry air was introduced
into the paliymerivZatiicom tiank W—t[ﬂé%p@j@eqymtertmém@aﬁejlamdajf—or t he
aeration tinme shown in Table 1 to obtain a polynerization mxture. In
Exanpl es 2 i @, Sianiltiamddusinhanialh t He 4'ntllodudctlilon dofh ydryexai-r3.int o t he
pol yneri zation tank by the sparg!er at the rate shown in Table 1, the

sol ution fSHmSH PraHG bl uerte mex e ldi et Hyatsierdie t ard dsuey disnet iyl ani ne
shown in Tabl e | added a pl unger punp .into the pol ynerization tank
over the eﬂlﬁ%?tﬁﬁfdﬁ%]eéwltwre Gvint ﬁ‘“ﬁ&tﬂ(e‘i"fydloxy “Control was perfornmed

so that th |nternal t erat.ur I |on f| |she s 40C. The
S S shen peTr o an 7 hed

poI ynerlzatlon rﬁ ure vvas |n a ution

d, d h
T

pol yrrerl zat1on mXxture dn aqueous sol ut| on of 2.5

Tess96 ! et T asodivmetiyl anediam net elyasaetate. (a J,eagent ured by

Doj i ndo Laboratories). "The pol ynerizati'on m xt ure ‘'was stlrre for 150

m nutes at 70Cc-thamdefl Jrerstiand fran 120 -mauhasns 1t hat, 4-he organi
phase and the aqueous phase were separated by liquid-Iiqui d separation. The
or gani ¢ phaselicncl-rded gpalryiphemyligne stinete tand t-ol-uens 1(beirding pai-nt :

110. 6C). The obt ai ned organi ¢ phase was heated to 120C, and tol uene
vapor was eéxitsr[alct-edydoutx yof3 -titee: hsyigthemwintiid t ityhig - 6-n668 by Lpdeneent rat i on of
pol yphenyl ene ether (PPE) in the organic phase was 36 mass% The

obt ai ned orjgdnitd. shidse: wibs *cool e Uy rdomtlenperatidre,~nand: vtlere et hanol
was added to produce a slurry in which polyphenylene et her had

preci pi t at ed.4 B In@TW@%ﬁ’e‘r%thcﬁ ohery Iy et lal Lﬁ“e was 55C, and

t he concentrati on of Iene ther PPE) in th sI was 21 mass96.
Thenf t?e 19 y)}TR}Vé’élb 1'ItI t Jtsr{r(éjug s"l@et“ﬁtrhé’r%é) th G-"ih, 1 - ool
manuf act ur na ec c i1terdng, e excess met hano
was added %ﬁt é’yct}o CB{aYs g{ celrit rzl’gué]) ?}ychéﬂ ng was then carried out
again to o :}?gg e ol yphenyl ene
et her was l%ﬁatlhr-}] )r{’g}lqﬁl |nto ?C?L thé/rlph (FI\% r11}81:)\,¥f1g1an|%f actured by
Hos okawa thg;ra%x@fzoo_ar & QN d e, W}%ﬂ 1Q dA raund. qlo%em%ﬁ*g;\/@% set. The
wet pol yphenyl ene et'hér was hel hour's at 150C and "1 t'o obtain

a dry pol yphenyiiene etherpowders- dihe (ohtigined, polymhenyiene et her powder

was subjected to the respective neasurenents based on the nethods descri bed
above. The peesurt=siiang cold-ectd [velyhehewmy-im skable 1. [0134] <Exanple 6>

A dry pol yphenyl ene et her powder was obtained in the sane manner as in
Exanpl e 1, dexeepty et van ng: timlrieund -halre.emeshi alas ysed -ftori st [hel -+ ound hol e
mesh set inthe - 67 - feather mll (FMis, manufactured by Hosokawa

M cron Cor pordatc=om.3), Swsemaritiyl lipfeg rivhie Hwéich\/pldlﬁplfefgﬂlmméiihér The obt ai ned
polyphenylene et her powder was subjected to the respectlve measur enent s

based on tHe rre@tﬁédss d@g&m%wymv\e-dm%fwmqw@rﬂ@w]{ ect/idvel y shown in
Table 1. benzenediol, 2,2'-methylene bis[6~-{(4/2~hydroxy-2,5/3, 6-

dimethylphenyl)methyl]-4-methylphenol], 2,2'-methylene
bis[6~ [ (4d-hydroxy-3, 5-dimethylphenyl)methyl]-4-

methyliphencl], 2,2'-methylene bis[é~{(4/2~-hydroxy~-



[ 0135] <Exanple 7> A dry pol yphenyl ene et her powder was obtained in
the same manner as in Exanple 1, except that an 11 mmround hol e nesh was
used for the round hole nmesh set in the feather mlIl (FM 1S, manufactured
by Hosokawa M cron Corporation) when n¥Pling the wet pol yphenyiene ether.
The obt ai ned pol yphenyl ene et her powder was subjected to the respective
measur enents based on the nethods described above. The results are

col | ectively, shown 4 re-Table thy 03611 ) reB8ry 1] -Examirg 1hHeeidr -, | Lit  Et

19 16.6171 E9.0E. EIf 98 SEE
2,2"-methylene bis[6~-[{4d-hydroxy-2,3, 5~
trimethylphenyl)methyl]~-4~-methylphenol], 4,4'-methylene
bis[2~[{2,4~dihydroxyphenyl)methyl]~6-methylphenoll],
4,4'-methylene bis[2-](2,4-dihydroxyphenyl)methyl]~3, 6~
dimethylphenol], 4,4'-methylene bis[2-{(Z,4~-dihydroxy-3~
methylphenylimethyl] -3, 6-dimethylphenoll, 4,4'-methylene
bis|[2~[(2,3,4-trihydroxyphenylmethyl]-3, 6~
dimethylphenol], 6,6'-methylene bisid~[ {(4~hydroxy-3, 5~
dimethylphenyl)methyl]l-1,2, 3-benzenetriol], 4,4'-
cyclohexylidene bis{Z-cyclohexyl-6~[(2-hydroxy-5-
methylphenyl)methyl]lphenol], 4,4'-cyclohexylidene bhisf[Z~
cyclohexyl-6-| (4-hydroxy-3, 5~
dimethylphenyl)methyl]phenol]}, 4,4'-cyclohexylidene
bisl[2~cyclohexyl-6~{{(4-hydroxy-Z2-methyl-5-
cyclohexylphenylimethyljphenol], 4,4'-cyclohexylidene
bis[Z-cyclohexyl-6-[(2,3,4~
trihydroxyphenyl)methyllpvhenoll, 4,4',477,47 "' =-(1,%2-
ethanedivylidene)tetrakis(Z, 6~dimethylphenol),
4,4, 4", 4"~ (1,4-phenylenedimethylidene)tetrakis (2, 6~
dimethylphenol). Although the number of phenolic
hydroxyl groups is not especially limited as long as
there is 3 or more phenolic hydroxyl groups, the more
groups there is the more difficult it becomes to control
polymerization, which makes it more difficult to obtain a
polyphenylene ether powder having excellent solvent

solubility. Therefore, the number of phenclic hydroxyl
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groups is preferably 3 to 6, and is more preferably 3 or
4, Further, it is preferred that the alkyl group or
alkylene group at the 2 and 6 positions is a methyl group.
The most preferred polyhydric phenol compounds are 4,4"-

[ {4-hydroxyphenyl)methylenelbis (2, 6~dimethylphenol),

4,4"~[ (3~hydroxyphenyl)methylene]bis (2, 6-dimethylphenol),
4,4"- [ {4d-hydroxyphenyl)methylenelbis {2, 3, 6~
trimethylphencl), 4,4'-[ (3~

hydroxyphenyl)methylenelbis (2,3, 6~trimethylphenocl), and

4,4%,4m 4"~ (], d-phenylenedimethylidene}tetrakis (2, 6~
dimethylphencl).
[ G058

From the perspectives of excellent solubility,
excellent covering properties, and mechanical properties,
it 1s preferred that the polyphenylene ether powder
according to the present embodiment has a reduced
viscosity (measured in 0.5 di/g chlorcform solution at
30°Cy in the range of 0.20 to 0.43 dl/g, more preferably
in the range of 0.23 to 0.40 dl/g, and even more
preferably in the range of 0.25 to 0.38 dl/g.

[0059]

Althcugh the polyphenylene ether powder according to
the present embcediment may be a blend of polyphenylene
ether powders having two or more different reduced
viscosities, this is not for the purpose of widening the
molecular weight distributicn as in the prior art. For

example, although the polyphenylene ether powder may be a
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mixture of a polyphenylene ether powder having a reduced
viscosity of 0.40 dl/g or less and a polyphenylene ether
powder having a reduced viscosity of 0.45 dl/g or more,
it is preferred that the reduced viscosity of such a
mixture is in the range of 0.20 to 0.43 dl/g.

[0060]

[Polyphenylene Ether Powder Production Method]

The polyphenylene ether powder according to the
present embodiment can be produced by, for exanple, Lwoe
preducticn methods, a precipitation pelymerization method
or a soluticn polymerization method. A precipitation
polymerization method is a form of polymerization in
which polyphenylene ether having a predetermined
molecular weight is precipitated. In a precipitation
polymerization method, as the polymerization of the
polyphenylene ether proceeds, the polyphenylene ether
product that has reached a molecular weight that is
determined based on the solvent composition and the like
precipitates, while the materials having a molecular
welight less than the determined molecular weight remain
in a dissolved state. As the solvent, a mixed solvent of
a good solvent for polyphenylene ether, such as toluene,
xylene, and ethylibenzene, and a poor solvent, such as
methanol and butancl is used. Since precipitated
polyphenylene ether has a slower rate of polymerization
reaction, in theory, the obtained polyphenylene ether has

a narrower molecular weight distribution. Further, since
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the polyphenylene ether is precipitated while
polymerization is proceeding, the viscosity in the system
gradually decreases, so that the monomer concentration
(phencl compound concentration) during polymerization can
be increased. In addition, since the precipitated
polyphenylene ether can be easily extracted by filtration,
the polyphenylene ether powder can be obtained based on a
very simple process.

[CG&1]

On the other hand, a socluticn polymerization method
is a polymerization method in which polymerization is
carried out in a good solvent for polyphenylene ether, so
that a precipitate is not formed during the
polymerizaticon. Since all the polyphenylene ether
molecules are in a dissolved state, the molecular weight
distribution tends to widen. In a solution
polymerization method, polyphenvlene ether can be
obtained in powder form by, in a subsequent step, mixing
the polymer solution in which the polyphenylene ether is
dissclved with a poor solvent for polyphenylene ether,
such as methanol.

0062]

From the perspective of efficiently producing the
polyphenylene ether powder and the perspective of
producing a polyphenylene ether powder having a specific
molecular weight distribution, it i1s preferred that the

monomer concentration is, based on the total amount of
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the polymer solution, 10C to 30 mass%, more preferably 10
to 28 massd, and even more preferably 13 to 25 mass%. If
this concentration is 10 mass$% or more, the production
efficiency of the polyphenylene ether powder can be
increased.

[0063]

On the other hand, if this concentration is 30 mass?
or less, it tends to be easier to adjust the molecular
weight to a specific value. The reason for this is
thought by the inventor to be as follows. When this
concentration is 30 mass? or less, the increase in the
solution viscosity when polymerization finishes can be
suppressed, so that unifcerm stirring is easier.
Therefore, there are nc helerogeneous reactions, and
there are few instances in which a polyphenylene ether
powder having an unexpected molecular weight is obtained.
Conseqguently, it is easier to efficiently produce the
poiyphenylene ether powder having a specific molecular
weight according to the present embodiment.

[0064]

In the polymerization step of the polyphenylene
ether powder according to the present emboediment, for
both precipitaticon polymerization and soluticn
polymerization, it is preferred to perform the
polymerization while supplying an oxygen~containing gas.

[0065]
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In addition to pure oxygen, examples of the oxygen-
containing gas may include a mixture of oxygen and an
inert gas such as nitrogen in an arbitrary ratio, air,
and a mixture of air and an inert gas such as nitrogen or
a noble gas in an arbitrary ratioc.

[0066]

The pressure in the system during the polymerization
reaction may be ordinary pressure, or may be a reduced
pressure Or an 1increased pressure as reguired.

[0067]

Although the supply rate of the oxygen-containing
gas can be arbitrarily selected in consideration of heat
removal, the rate of polymerization and the like, it is
preferred to set this rate tc 5 NmL/min or mere in terms
cof pure oxygen per mol c¢f the phencol compound used in
polymerizaticon, and more preferably 10 NmL/min cor more.
[CC68]

A neutral salt such as an alkalil metal hydroxide,
alkatine earth metal hydroxide, alkali metal alkoxide,
magnesium sulfate, and calcium chloride, zeolite and the
like may be added to the polyphenvylene ether
pelymerization reaction system.

[0069]

Further, surfactants that conventionalliy have been
known to have an effect for improving polymerization
activity may also be added to the polymerization solvent.

Examples of such a surfactant may include



[mass% [mass% [dl/g] Copper (11) oxi de Aqueous sol ution of 47 mass%
hydr ogen brom de 51. 6t uni pouaiir101. Chmg-1-10 D - n-butyl am ne
But yl di net hyl am ne nuonoi 2. 6-Di netk) | phenol Dry air introduction rate Dry
air aeration time Juan[oi 101.1001/Vql3W Cl-97 DU uni At patu?prim Extra
addition tinme Amount of pure oxygen introduced per nol of
2, 6-di met hyl phenol
trioctylmethylammonium chloride, known as Aliquat 336 and
CapRiquat (trade names, manufactured by Dojindo
Laboratories). It is preferred that the amount used is
in the range of not more than 0.1 mass% based on the
total amcunt of the polymerization reaction raw materials.
[007GC]

As the catalyst used to produce the polyphenylene
ether powder according to the present embodiment, a known
catalyst system commonly used in the production of
polyphenylene ethers can be used.

(0071}

Examples of the catalyst may include a catalyst
system formed from a transition metal ion having a redox
ability and an amine compound capable of forming a
complex with this metal ion. Specific examples may
include a catalyst system formed from a copper compound
and an amine, a catalyst system formed from a manganese
compound and an amine, and a catalyst system formed from
a cobalt compound and an amine.,

[G072]

Since the polymerization reaction efficiently
proceads under slightly alkaline conditions, at this
stage a slight amount of an alkali or an additional amine
may be added.

[0073]

Examples of preferred catalysts in the production

step of the polyphenylene ether pewder acceording to the



PPE concentration in organic phase Slurry tenperature PPE concentration in
slurry Feather m |l round hole nesh size Ml ecul ar weight of 50,000 or nore
Mol ecul ar wei ght of 8,000 or | ess M Reduced viscosity Loose apparent
specific gravity Solvent solubility Cd%ering filmstrength blJ c t Extra
Solution Precipitation Conditions MIling Conditions O >0 WcC

present embodiment may include catalysts that include, as
their component, a copper compound, a halogen compound,
and a diamine compound represented by the following
formula (3).

[0074]

[Formula 3]

Rg Rﬁ
N——Rjy3—N
Rio Riz (5

Rg, Rig, Rii, and Ryz in formula (3) each
independently represent any member selected from the
group consisting of a hydrogen atom and a straight chain
or branched chain alkyl group having 1 to 6 carbon atoms.
Hewever, Rg, Ryg, Ry, and Rjp; may not all simultanecusiy
e hydreogen. Rizx represents a straight chain or branched
chain alkylene group having 2 to 5 carbon atoms.

[0075]

As the copper compound forming the catalyst
component., a copper{l) compound, a copper{Il} <compound,
or a mixture therecf may be used. Lxamples of the
copper(l} compound may include copper(l) chloride,
copper{l) bromide, copper{l) sulfate, and copper(l)
nitrate. Examples of the copper{I1I) compound may include
copper(II) chloride, copper{II) bromide, copper(il)

sulfate, and copper(II) nitrate. Among these, especially



- 69 - The pol yphenyl ene et her powders obtained in Exanples 1 to 7
wer e pol yphenyl ene et her powders having a | ow nol ecul ar weight in which the
conmponent having a nol ecul ar wei ght of 50,000 or nore was in the range of 5
to 20 nmass% and the conmponent havi ng~a®fol'ecul ar wei ght of 8,000 or |ess
was in the range of 12 to 30 mass% Further, these pol yphenyi ene ether
powder s exhi bited excellent solvent solubility. In addition, a covering
film havi ngextetdentcdmaehanicalostidength e @)saHie fieragyed using the
pol yphenyi ene et her powders obtained in Exanples 1 to 7. [0137] <Exanples 8
to 23> cdbE) I Jlacketed qrol yrmerdezatlijom tankieequirppedpparhiI @t t he
bottom of the polynerization tank, a sparger for introducing an

oxygen- contaiquiitge .gas, a stirring turbine blade, and a baffle, and, in a
vent gas line at the upper portion of the polynerization tank, a reflux
condenser, Wd% &harged in the anbunts shown in Tables 2 and 3 with

copper(11) oxide, an aqueous solution of 47 mass% hydrogen brom de,

di -t - but yl et hyl EHédi &k néede- ARRPFEafPRECYBEEY P8t Ryl &R ne, tol uene, and
2, 6- di net hyl phenol ile blowing nitrogen gas at a flowrate of Q.5

Ui e The TEBUSe T Tt & v TR SUrr e T e Do o it or m
solution and .t i nternal_.tenperatur.e of the.polynerizatiaqn tank was 25C

- 70 - noq”l\%it’, csa?rrr]r%ci aatneégﬁjsylasmvﬁ]t%e tahnecpietn T ol {Fget i“é‘%hog%d:}ry air into the
pol yneri zat,i éEU% : sthe rate shown in Tables 2 and 3, the
sol ution fé%%gé£froé?%g%ggﬁggﬁ%?gﬁagﬁgt'ylphenol, and butyl di met hyl am ne
shown in Tafdes;2 and 3 was added by a plunger punp into the polynerization
tank over the extra addition tinme shown in Tables 2 and 3. Dry air was fed
for the aeratiomoli BRaghow) itReTabkbes r2 cangodntio cabt akn sgnpakyAekebzat i on

m xture. Control was perforned so that the internal tenperature when

pol ymer i zatdyomifdinigs hedhowas 40Cx ithe 4l wrerd zatdrormanpdiurce when , a

pol ymeri zation finished was in a solution state. The aeration with the
dry air wadiwshopgged,handia cdlhe ipol)ynmefhzati enpwext srepwasdsheanadded 10 kg
of an aqueous solution of 2.5 mass%tetrasodi um et hyl enedi am net etraacetate
(a reagent ufErLfsdctUned byt 'Dojdiida: dlalsoratdr iley) .o ThHe ol YerdZat i on

m xture was stirred for 150 mnutes at 70C, then left to stand for 20

m nutes, sd4hat! the organi ¢ phase and the aqueous phase were separated by
liquid-liquid separation. . . The organic phase .included. pol yphenyl ene
ether and tol uef&“{BoFI 7 bgﬁnpéﬁf@§%6€fmpound fﬁéméﬂﬁagﬁgd organi ¢ phase
was heat ed Ctaqia]i Qsc&’ AN otr10| Hene, Vaigocr' WaAS (XS énedrhqlgr‘iocye the systemto
enrich the po yé%enyle e et her Gﬁtiijt e concentration of pol yphenyl ene

et her (PPE), .l gani g p C .t V. i, Tables 2 and 3.
- 71 - %ukﬂfir?hg%, né%%an I ﬁ%%ﬂhgggglgﬁ fﬁgﬁgﬁfpgwgghgkaanic phase to
produce a siddfifn idraomhiceh pRlyRhendeng ethars hadiprecipitated. During this
operation, control was performed so that the slurry tenperature was 55C
The pol yphenryleng et hatontiongenidiatd nin( BRE icancanttatriamy ldnddig sl urry was
as shown in Tables 2 and 3. Then, the slurry was filtered through a
basket franmildvbdel, Q-clh,amanuflacturednbyrtanake Wlitec Inc.). After
filtering, the excess nethanol was added into the basket frame, and
filtering wes rtalven hodrarivgdh lowt laghice t ¢ cobtaa th wetnpol iy phenyll cenigleet her .
Next, the wet polyphenyiene ether was mlled by charging into a feather

mll (FM 1Se bt acturad by Hosokalta Mt i ICorpdnatdaemn it whidiver 10 nm
round hole nmesh was set. The wet pol yphenyl ene ether was held for 1.5 hours
at 150C and ESFmdgt ¢ loBt dith U8 S P oIty FITRHRAEhe BtHerCThGwdeérS 2The obt ai ned
polyphenylen% et.her powder was gﬁﬁ%gct d to the respective neasurenents
based on t R&'Met'ods“déserd ved & SO T esul ts are collectively shown in
Tabl es 2 aq%0%91[0138]

These halogen compounds can be used singly or in

combinations of two or more thereof.
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[0080]

Preferred halogen compounds are an agueous solution
of hydrogen chloride and an agueous solution of hydrogen
bromide.

[0081]

Although the amount of these compcunds used is not
especially limited, based on the molar amount of copper
atoms, it is preferred to use two times or more to 20
times or less cf halogen atoms. Based on 100 moles of
the used phencl compound, it is preferred to use in the
range of 0.02 moles to 0.6 moles of copper atoms.

(0082]

Examples of the diamine compound represented by the
above formula (3) may includse N,N,N',N'-
tetramethylethylenediamine, N,N,N'-
trimethylethylenediamine, N,N'-dimethylethylenediamine,
N, N~dimethylethylenediamine, N-methylethylenediamine,
N,N,N',N'~tetraethylethyvlenediamine, N,N,N'~
triethylethylenediamine, N,N'=diethylethylenediamine,
N,N-diethylethylenediamine, N-ethylethylenediamine, N,N-
dimethyl-N'~ethylethylenediamine, N,N'-dimethyl-N-
ethylethylenediamine, N-n-propylethylenediamine, N,N'-di-
n-propylethylenediamine, N~i-propylethylenediamine, N,N'-
di-i-preopylethylenediamine, N-n-butyl ethylenediamine,
N,N'"-di~-n-butyl ethylenediamine, N~i-butyl
ethylenediamine, N,N'-di-i-butyl ethylenediamine, N-t-

butyl ethylenediamine, N,N'-di-t-butyl ethylenediamine,
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N,N,N",N'"-tetramethyl-1, 3-diaminopropane, N,N,N'-
trimethyl-1,3-diaminopropane, N,N'~dimethyl-1,3=-
diaminopropane, N-methyl~l,3-diaminopropane, N,N,N',N'-
tetramethyi~1, 3~diamino-l-methylpropane, N,N,N',N'-
tetramethyl-1, 3-diamino~2-methylpropane, N,N,N', N'-~
tetramethyl-1,4~-diaminobutane, N,N,N',N'-tetramethyl-1, 5~
diamincpentane.

[0083]

A preferred diamine compound has an alkylene group
(Ri3) having 2 or 3 carbon atoms that links two nitrogen
atoms.

(G084 ]

Although the amcount of these diamine compounds used
is not especially limited, the amount used is, based on
100 meles of the phenol compound that is generally used,
in the range of 0.0l moles to 10 moles.

[GOB5]

Other components forming the polymerization catalyst
will now be described.
[0086]

In addition to the above-described catalyst
components, the polymerization catalyst used in the
polymerization step can also contain, for example, a
tertiary moncamine compound or a secondary monoamine
compound singly or in combination.

[0087]
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The tertiary monoamine compound 1s an aliphatic
tertiary amine including an alicyclic tertiary amine.
[0088]

Examples of such a tertiary monoamine compound may
include trimethylamine, triethylamine, tripropylamine,
tributylamine, triisobutylamine, dimethylethylamine,
dimethylprcepylamine, allyldiethylamine, dimethyl-n-
butylamine, diethyliscpropylamine, and N-
methylcyclohexylamine.

[0089]

These tertiary moncamines can be used singly or in
combinaticns of two or more therecf. Although the amount
used is not especially limited, it is preferably 15 moles
or less based on 100 mcoles of the phenol compound to be
polymerized.

[0080]

In the production of the polyphenylene ether powder
according to the present embodiment, it is not necessary
to add the whole amount of the tertiary moncamine
compound that is generally used into the reaction system
Lrom the start. Specifically, a part of the tertiary
monecamine compound may be added during the polymerization
process, or a part may be successively added from the
start of polymerization. Further, the tertiary monoamine
compound may be added to the phencl compound or a

solution of the phencl compound simultaneously with the



00

start of polymerization, so that they are both added
together.
[0091]

Examples of the seccndary moncamine compound may
include a secondary aliphatic amine.
[0092]

Examples of such a secondary moncamine compound may
include dimethylamine, diethylamine, di-n-propylamine,
di-i-propylamine, di-n-butylamine, di-i-butylamine, di-t-
butylamine, dipenthylamines, dihexylamines, dioctylamines,
didecylamines, dibenzylamines, methylethylamine,
methylpropylamine, methylbutylamine, and cyclohexylamine.
[0093]

The seccndary monoamine compound may also be a
secondary monoamine compound including an aromatic group.
Examples thereof may include N-phenylmethanolamine, N-
phenylethanolamine, N-phenylpropanolamine, N-{m-
methylphenyl)ethanolamine, HN-{(p-methylphenyl)ethanolamine,
N-(2',6"-dimethylphenyl}ethanoclamine, N-{p-
chlorophenyl)ethanolamine, N-ethylaniline, N-butylaniline,
N-methyl-2-methylaniline, N-methyl~-2,6-dimethylaniline,
and diphenylamine. These secondary monoamine compounds
can be used singly or in combinations of two or more
therecf. Although the amount o©f secondary monoamine
compound used is noit especially limited, it is preferably
15 moles or less based on 100 moles of the phenol

compound tc be polymerized.
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[0094]

Although the post~treatment method performed after
the polymerization reaction has finished is nct
especialliy limited, generally, common examples may
include a method in which the catalyst is deactivated by
adding an acid such as hydrochloric acid or acetic acid,
ethylenediaminetetraacetic acid (EDTA) and its salt,
nitrilotriacetic acid and its salt and the like to the
reaction solution.

[0095]

It is preferred that the method for producing the
polyphenylene ether powder according the present
embodiment includes; step 1 of obtaining a solution (T1)
including polyphenylene ether and a good solvent by
polymerizing a phenol compound while introducing oxygen
in the presence of a catalyst in a good solvent for
polyphenylene ether; step 2 of obtaining a solution (11)
frem the solution (I) obtained in step 1 in which a
concentration of polyphenylene ether has been adjusted to
25 mass? or more and 45 mass% or less; step 3 of
obtaining a slurry by mixing the solution (II) obtained
in step 2 with a poor solvent for polyphenylene ether and
precipitating the polyphenylene ether; and step 4 of
milling wet polyphenylene ether obtained by subjecting
the slurry cbtained in step 3 to solid-liguid separation,
wherein in step 1, the amount of oxygen introduced is 20

te 30 NL per mol of the phenol compound, and in step 3,
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the polyphenylene ether concentration in the slurry when
precipitating the polyphenylene ether 1is 15 mass% or more
and 30 mass% or less. Further, in step 3 of the method
for producing the polyphenylene ether powder according to
the present embodiment, it is preferred that the slurry
temperature when precipitating the pcelyphenylene ether is
0°C or more and 70°C or less.

[CG096]

In the sclution polymerization method, for example,
the concentration of the polyphenylene ether in the
solution (1) (hereinafter sometimes referred Lo as
"enrichment level™} can be increased by, after
deactivating the catalyst by the above-described method,
heating the sclution (I} which includes the polyphenylene
ether and a good solvent to a temperature egual to or
greater than the boiling point of the good solvent. A
preferred lower limit for the enrichment level is 25
mass% or more, more preferably 30 mass% or more, and even
more preferably 35 mass% or more. Further, a preferred
upper limit for the enrichment level is 45 mass$ or less,
more preferably 43 mass% or less, and even more
preferably 40 mass% or less.

Examples of methods for adjusting the enrichment
level may include a method in which the good solvent is
removed by heating the solution (I) fTo a temperature
equal to or greater than the boiling point of the good

solvent and a method in which polyphenylene ether is
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added to the solution {I). Among these, preferred is the
method in which the good sclvent is removed by heating
the sclution (I) to a temperature egual to or greater
than the beiling point of the good solvent.

[0097]

If the polyphenylene ether enrichment level is 25
mass% or more, during polyphenylene ether precipitation
in step 3, it is more difficult for the good solvent
concentration to increase, so that it is not necessary to
use a large amount of poor solvent, which is efficient.
Further, the polyphenylene ether that is precipitated
under such conditions is less susceptible to turning into
a porous state due to good solvent seeping out from the
polyphenylene ether particles during drying after solid-
tiquid separation, s¢ that the loose apparent specific
gravity increases.

If the polyphenylene ether enrichment level is 45
mass% or less, 1t is more difficult for the liguid
viscosity to increase, so that stable cperation can be
carried out.

In the above step 1, it is preferred that the
intreduction amount of oxygen is 20 to 30 NL per mol of
the phenol compound.

As described above, as the cxygen introduced in step
1, in addition to pure oxygen, a mixture of oxygen and an
inert gas such as nitrogen in an arbkitrary ratio, air, a

mixture of air and an inert gas such as nitrogen or a
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noble gas in an arbitrary ratio, and the like may be used.
When using a mixed gas of oxygen and another gas, the
above-described intreduction amount of oxygen is
calculated in terms of pure oxygen.

(00981

It is preferred that the method for producing the
polyphenylene ether powder according to the present
embodiment includes step 3 of obtaining a slurry by
mixing the solution (IT) obtained in step 2 with a poor
solvent for polyphenylene ether and precipitating the
polyphenylens ether, wherein in this step 2, the
polyphenylene ether concentration in the slurry when
precipitating the polyphenylene ether ig 15 mass% or more
and 30 mass$% or less.

A powder-state pclyphenylene ether can be obtained
by mixing the solution (IT), which includes polyphenylene
ether that has been concentrated to a predetermined
enrichment level and a good solvent, with a poor solvent
for polyphenylene ether, such as methanol. During this
process, the lower limit for the polyphenylene ether
concentration in the slurry during polyphenylene ether
precipitation is preferably 15 mass%, more preferably 18
mass%, even more preferably 20 mass%, and especially
preferably 21 mass%. Further, the upper limit for the
pelyphenylene ether concentration in the slurry during

polyphenylene ether precipitation is preferably 30 mass%,
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and especially preferably 23 mass%.

[C099]

If the polyphenyiene ether concentration in the
slurry during pclyphenylene ether precipitation is 15
mass% or more, the solid-liguid ratio of the slurry
during polyphenylene ether precipitation does not become
teco low, the ratic of fine particles decreases, and the
dried polyphenylene ether powder has a higher loose
apparent specific gravity. Further, 1if the pclyphenylene
ether concentration in the slurry during polyphenylene
ether precipitation is 320 mass% or less, the fluldity of
the polymer during the polyphenylene ether precipitation
step is good, and a phenomenon in which the good solvent
soaks into the polyphenylene ether particles is less
likely to occur. Therefore, after the slurry is
subjected to solid-liquid separation, when drying the
solid portion, since the good solvent is less likely to
seep ocut from the polyphenylene ether particles, the
dried polyphenylene ether powder is less likely to become
a porous state, and the lcose apparent specific gravity
increases.

[0100]

Further, in step 3 of the method for producing the
polyphenylene ether powder according to the present
embodiment, it is preferred that the slurry temperature

when precipitating the polyphenyvlene ether is 0°C or more
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and 70°C or less. The lower limit for the slurry
temperature during pclyphenylene ether precipitation is
preferably 0°C, more preferably 20°C, and even more
preferably 40°C. The upper limit for the slurry
temperature during polyphenylene ether precipitation is
preferably 70°C, more preferably 65°C, and even more
preferably 60°C,.

If the slurry temperature during polyphenylene ether
precipitation is 0°C or more, a phenomenon in which the
polyphenylene ether precipitates into a solid at the
moment the solution (I1) and the poor solvent for
polyphenylene ether are mixed is less likely to occur.
Consequently, the particle shape of the obtained
pclyphenylene ether powder is less likely to be irregular,
so that the locse apparent specific gravity increases.
Further, 1f the slurry temperature during polyphenylene
ether precipitation is 70°C or less, swelling of the
polymer due to the good sclvent tends to be suppressed,
and after the slurry is subjected to solid-liguid
separation, when drying the sclid portion, since the good
solvent ig less likely to seep ocut from the polyphenylene
ether particles, the dried polyphenylene ether powder is
less likely to become a porous state, and the loose
apparent specific gravity increases.

{0101}
The pcor solvent for polyphenylene ether is not

especially limited as long as the solvent does not
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dissolve the polyphenylene ether. Examples thereof may
include alcohols such as methanol, ethanol, propancl, and
butanol; ketones such as acetone, methyl ethyl ketone,
and methyl iscbutyl ketone; and water. Further, this
poor scolvent may also be a mixture of two or more
selected from these.

[0102]

Subsequently, since the polymerization solution when
polymerization has finished is in a state in which the
polyphenylene ether has precipitated, it is preferred to
repeatedly carry out a washing treatment using a solution
having, as a main component, a poor solvent that has a
low polyphenylene ether dissolution capability in order
to clean and remove the catalyst.

[0103]

The slurry obtained by a precipitation
polymerization method or a solution polymerization method
can be separated into a wet cake and a filtrate with a
solid~liqguid separator. The solid-liguid separator is
not especially limited, and examples of solid-liquid
separators that can be used may include a centrifuge
separator (a vibkration type, a screw type, a decanter
type, a basket type, and the like), a vacuum filtration
machine {a drum type filter, a belt filter, a rotary
vacuum filter, a Young filter, a Nutsche filter, and the
like), a filter press, and a roll press.

[0104]
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In the methed for producing the polyphenylene ether
powder according to the present embodiment, it is
preferred to include step 4 of milliing wet polyphenylene
ether obtained by subjecting the slurry obtained in step
3 to sclid-liquid separation. By milling the wet
polyphenylene ether (e.g., a wet ¢ake}, a polyphenvylene
ether powder having a loose apparent specific gravity in
the above-described range can be obtained. In the method
for preoducing the polyphenylene ether powder according to
the present embodiment, the milling is not especially
limited, and may be carried out using, for example, a jaw
crusher, a cone crusher, a hammer mill, a feather mill, a
ball mill, a high-speed rotation mill, and a jet mill.
G105 ]

Next, the polyphenylene ether powder can be
recovered by subjecting the wet polyphenylene ether (e.g.,
a wet cake) to a drying treatment using variocus dryers.
The drying apparatus is not especially limited, and
examples of dryvers that can be used may include a
continuous dryer (a paddle dryer, an inclined disk dryer,
a steam tube dryer, a CD dryer, and the like) and a batch
dryer {(a tumbler, a vacuum dryer, a Nauta mixer, a
Ribocone drier, and the like).

[0106]

It is preferred that the drying step is carried out

with a mixing device. Examples of devices may include a

stirring type dryer and a tumbling type dryer. By using
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such a combinaticon, the treatment amount can be increased,
and high preductivity can be maintained.
[0107]

The drying temperature is preferably 60°C or more,
more preferably 80°C or more, even mecre preferably 120°C
or more, still even more preferably 140°C or more, and
especially preferably 150°C or more.

[¢108]

By performing the drying of the polyphenylene ether
at a temperature of 60°C or more, the content of aromatic
hydrocarbons in the polyphenylene ether can be
efficiently suppressed to less than 1.5 mass%.

[0109]

Effective examples of metheods for cbtaining the
polyphenyliene ether powder with a high efficiency may
inciude increasing the drying temperature, bringing the
wet polyphenylene ether (e.g., a wet cake) intc contact
with a drying atmosphere gas, increasing the degree of
vacuum in the drying atmosphere, and performing stirring
during the drying. Although it is possible to combine
these drying methods, from the perspective of production
elfficiency, a method which increases the drying
temperature and brings the wet polyphenylene ether (e.g.,
a wet cake) into contact with a drying atmosphere gas is
preferred.

[0110]

[Polyphenylene Ether Resin Composition]



(DO OO LI nldwex3] L.C4At 81.17Z L. 29 26.6tt C9'02 fro 98 WE |IE
129.1 9.C. 12 O SE Fcc 61 O | EEO 001701 C. 22 8

~ 51 -

A polyphenylene ether resin composition (A)
according to the present embodiment includes (a) the
above~described polyphenylene ether powder, and (b) a
good solvent for the polyphenylene ether powder.

[CG111]

The (b} good solvent for fhe polyphenylene sther
powder 1s a solvent capable of dissoclving poly(2, 6-
dimethylphenylene) ether (hereinafter sometimes referred
to as "(b) good solvent").

[0112]

The (b) good solvent is preferably one cr more
solvents selected from the group consisting of arcmatic
hydrocarbons, halogenated hydrocarbons, nitro compounds,
aliphatic hydrocarbons, and ethers.

[0113]

Specific examples of the {b) good soclvent may
include aromatic hydrocarbons, such as benzene, toluene,
®xylene (including the respective o-, m-, and p-isomers),
ethylbenzene, and styrene; halogenated hydrocarbons such
as chloroform, methylene chloride, 1,%2-dichlcoroethane,
chlorcobenzene, and dichlorobenzene; and nitrc compounds,
such as nitrobenzene. Further, other solvents that can
be classified as the (b) good solvent include aliphatic
hydrocarbons, such as pentane, hexane, heptane,
cyclohexane, and cyclohexane; esters such as ethyl
acetate and ethyl formate; ethers such as tetrahydrofuran

and diethyl ether; dimethyl sulfoxide and the like.
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[0114]

Those (b) good solvents can be used singly or in
combinations c¢f two or more thereof. Preferred among
these as the (b} good solvent are aromatic hydrocarbons,
such as benzene, toluene, xylene, ethylbenzene, and
styrene; and halogenated hydrocarbons such as
chlorobenzene and dichlorobenzene. The polyphenylene
ether concentration in the polyphenylene ether resin
composition after dissolution in the (b)) good solvent is,
from the perspective of thickness retention during
covering by applying, coating or the like, preferably 5
mass% or more and 60 mass% or less, more preferably 10
mass% or more and 60 mass% or less, and even more
preferably 15 mass% or more and 60 mass% or less.
Specifically, a mass ratio ((a}/(b)) of the (a)
poiyphenylene ether powder and the (b) good scolvent is
preferably 5/95 to 60/40, more preferably 10/90 to 60/40,
and even more preferably 15%/85 to 60/40.

(0115}

Further, as another embodiment, a polyphenylene
ether resin composition (B} according to the present
embodiment includes the above-described {a) polyphenylene
ether powder and (d) a filler. The polyphenylene ether
resin composition (B} according to the present embodiment
is cbtained by, for example, melt-kneading the above-
described component {(a) and component (d} using an

extruder and the like. The content of the (d) filler is
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preferably, bhased con component {(a), 1 to 60 mass%, more

preferably 5 to 55 mass%, and even more preferably 5 to

o0

50 mass%.
[C116]

The (d) filler is a compcnent conferring many
functions to the above-~described compconent {a) and the
resin composition including component (a). For examplie,
the (d} filler can be selected based on the intended
purpose, such as conferring rigildity, conferring heat
resistance, conferring thermal conductivity, conferring
electrical conductivity, improving mcld shrinkage, and
improving the linear expansion coefficient.

[0117]

A pellet of the polyphenylene ether resin
composition (B) according to the present embodiment can
be obtained by melt-kneading the {a) polyphenylene ether
powder and (d} filler using an extruder and the like. A
molded specimen obtained by molding a pellet of the
polyphenylene ether resin composition (B) exhibits little
deterioration in mechanical properties such as tensile
strength before and after dipping in an aqueous alkali
solution, for example. Even from the perspective of
alkall resistance, the polyphenylene ether resin
composition {B) according to the present embodiment has a
capability not found conventionally.

{0118]

47
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The (d) filler that can be used is, for example, at

least one selected from the group consisting of inorganic
salts, glass f{ibers (glass long fibers and chopped strand
glass fibers), cellulcse, glass flakes, glass bheads,
carbon long fibers, chopped strand carbon fibers,
whiskers, mica, clay, talc, kaolin, magnesium hydroxide,
magnesium sulfate and fibers thereof, silica, carbon
black, titanium oxide, calcium carbonate, fly ash (coal
ash), potassium titanate, wollastonite, thsrmally
conductive materials (graphite, aluminum nitride, boron
nitride, alumina, beryllium oxide, silicon dioxide,
magnesium oxide, aluminum nitrate, barium sulfate, and
the like), conductive metal fibers, conductive metal
flakes, carbon black that exhibits electrical
conductivity, carbon fibers that exhibit electrical
conductivity, carbon nanotubes, single metals, and alloys
formed from two or more metals. Preferable examples may
include glass fibers, carbon fibers, metal {ibers,
inorganic salts, wollastonite, kaolin, talc, calcium
carbonate, silica, and titanium oxide. More preferably,
the (d) fiiller is one or more selected from the group
consisting of glass fibers, metal fibers, inocrganic salts,
wollastonite, kaolin, talc, calcium carbonate, silica,
and titanium oxide.

These fillers may have been further treated with a
surface treatment agent, such as a silane coupling agent,

a titanate ccupling agent, an aliphatic carboxylic acid,



CO...; a''". " If.)e&) - 74 - The pol yphenyi ene et her powders
obtained in Exanples 8 to 23 were pol yphenyl ene et her powders having a | ow
nol ecul ar wei ght in which the conponent having a nol ecul ar wei ght of 50, 000
or more was in the range of 5 to 20 ma§s% and the conponent having a

nmol ecul ar wei ght of 8,000 or less was in the range of 12 to 30 mass%

Furt her, these pol yphenyl ene et her powders exhibited excellent sol vent

sol ubi l'ity.ahd &dditi®meiac aeverd ng: fd | mbayingexael{entedrechani cal
strength could al so be fornmed using the pol yphenyl ene ether powders

obt ai ned i nofxanpt esr & tnee23.w {10140 «@onpanatdiaie: BExahplie IS ke by
Qperations up to the production of the slurry in which polyphenyl ene et her
had preci piamat et sverel caren etetidutd i it Heewaneearanneratas] ivi tBxanpl e 1. Then,
the produced slurry was filtered through a glass filter. After filtering,

t he resul t affts WasS'#ils pet sed! {9 et g5 st hdiblan dithbheifdiie F%sul t ant

m xture was filtered again to obtain wet polyphenyl ene ether. The wet
ponphenyIéM?@ﬁ%er was held for 1.5 hours at 150C and 1 nmHg to obtain a
dry polypheg¥le e et her powder. The obtai ned pol yphenyl ene et her powder was
subj ected t 13 respective neasurenents based on the nmethods descri bed
above. The results .are _shown in Table%h%.t Since th .obt%hngin%%hyphenylene

1 Yoo preferrea N ! ST 1. "
et her powder ha&:alfbﬂrfébggeaﬁﬁgfent spe€|FP€V§Pa&PFﬁ, when the sol vent

solubility A5 . test t- | ene . wder had
to be char g%%d'létlio\ﬁ y@)o %Z&t Qﬂé%éﬁlﬁaﬁugﬁeﬁﬁ%ﬁ’%r t eﬁ{(}onltestafmﬁg@[ 0141]
<Conpar at i v, Exammlies & 1 18%ading A #Q He ackgtied, pol yaerdzat i,on, fank

equi pped with, at the bottom of the polynerization tank, a sparger for

i ntroduci ngzcmOxygen Cont aldigi igas,t @ §id rhidgedurdimneiblade,iand a
baffle, and, in a vent gas line at the upper portion of the polynerization
tank, a refdudercandensefsr was «ehargedsudh tdre anmount scshovwmdu-Tabley 4 with
copper(11) oxide, an aqueous solution of 47 mass% hydrogen broni de,

di -t -but yl etiplenediamare;y dindbutpd @m mes 1 gutrydai met hyl am ne, tol uene, and
2, 6- di net hyl phenol, while blowing nitrogen gas at a flowrate of 0.5
L/min. The r¥sifit ant mixture was then stirred until it became a uniform
solution and the internal tenperature of the polynerization tank was 25C.
Next, sinultanedlsl PR erye ePft EEAGEt iF6F 1of COFY Ol HoRt 0 Bl he

pol yneri zation tank by the sparger at the rate shown in Table 4, the

ol Mt on £ GHITaH T b ol U g o R HEnG o At U Hbhy | ar ne
shown in Tapl.e ¢ s, .added by a .pl unger_ p into. the polymerization tank
over the ex erlgc ;&“ i Clilonrg ta‘;ll"”r%ery ﬁoh.\j\% é}r}%}\ﬁeabquee'@%‘ﬂﬁ%/ l'Aa@iSrfpev\(/:aLs“LX’%eed for the

aeration tid%pgd}%\’ﬂé.” Fabl.g ér%?egl}E@i @h@t%‘l&éﬁ@l@ﬁé angqixture. Contr ol

was perfornmed’'so that the internal tenperature en polynerization - 76 -

INL gi fﬁeg \évgnﬁedﬁ%gnat-sq% ggﬁ VITET AL QN M W whens pekymRgization fini shed
preferably in the range of 260 to 360°, and even more
preferably in the range of 260 to 350°C. Specific
examples of the processing machine for obtaining the
polyphenylene ether resin compositicn {B) according to
the present embodiment may include a single-screw
extruder, a twin-screw extruder, a rcoll, a kneader, a
Brabender, and a Banbury mixer. Preferred among these is
a twin-screw extruder.

[0121]



The aeration with the dry air was stopped, and to the polynerization

m xture was then added 10 kg of an aqueous solution of 2.5 mass%

tetrasodi um et hyl enedi am netetraacetate (a reagent nmanufactured by Dojindo
Laboratories). The pol ynerization ni xtufe was stirred for 150 ninutes at
70C, then left to stand for 20 mnutes, so that the organic phase and the
aqueous phase were separated by quuid-liquid separ ati on. The organic
phase incl uded polxtplenyiiene het herl yvanentydlewene tHaai lriergnpoi nt: 110. 60

The obt ai ned organi ¢ phase was heated to 120C, and tol uene vapor was
extracted owmipfsithecosystlemuntil tdeowoncenta atliorpofsgal yphenyl ene et her
(PPE) in the organic phase reached an enrlchnent | evel of 36 mass%

The obt ai negd“kéﬁigldi’ﬁré:‘fpha\é@lmss dottesd dlo ¥room temperiatame, (@ndarhere

met hanol was added to produce a slurry in which polyphenylene et her had
precipitatéd“fﬁﬂﬁ i% ¥ dperdtdon, L e ¥ it YR Eperdture- s 55C, and

th | yph th (PP oncentration in t lurry was 21 mass96.
Then, the STAPRY Sae’f11{er G (i OUgn & basker T e (W
manuf act ur 'egtabé/]t e arbe \gtl l,tec Iénlcc) foCiAerdr{d lteri ncqj nit hde exce s met hanol

was added in ‘basket" frare,” and eri'hy s th carri out again
to obtain vet,.polyphenyleng. gt her 1 t t.
polyphenylene et her ma§ mTed bixé arglﬁﬁm%%ﬁ%Q a“hégﬁﬂwﬁ ﬁﬁﬁ-ls

manuf act ur ¢y Hosokawas M icran: CorRonatl Qe d rthedLi@ablzq zm@fsound hol e
nmesh was set. The wet pol yphenyl'ene ether was held for 1.5 hours at 150C

and 1 mrHg tmolzbtain a dry pol yphenyl ene et her powder. The obtai ned
pol yphenyl ene et her powder was subjected to the respective measurenents
based on the netthedsrdéscricbedabavemotihe besulhts (ane scabliectzieveliy,shown in
Table 4. [0142] -78-
based on 100 parts by mass of the (a) polyphenylene ether
powder, preferably 0.001 parts by mass or more and less
than 5 parts by mass, and more preferably 0.010 parts by
mass cor more and less than 3 parts by mass. Especially
preferred among the stabilizers is an antioxidizing agent
that simultaneously has the sulfur element and a hydroxyl
group in the molecule. Specific examples of
commercially-availlable products may include Irganox 1520
or lTrganox 1726, which can be obtained from Ciba
Specialty Chemicals. From the perspective of preventing
in advance discecloration of the PPE due to an oxidation
reaction, the use of these stabilizers in the above-
described blend amount is very effective.
[0123]
In addition, the polyphenylene ether resin

composition (A) or {B} according to the present

embodiments may include, based on component (a), 0.01 to
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60 mass%, more preferably 1 to 57 mass%, even more
preferably 5 to b5 mass%, and most preferably 5 to 50
mass%, of a conventionally-known thermoplastic resin (e)
and thermoseiting resin (f). Examples of the (&)
thermeplastic resin and the (f} thermosetting resin may
include resins such as polyethylene, polypropylene,
thermoplastic elastomers, polystyrene,
acrylonitrile/styrene resin,
acrylonitrile/butadiene/styrene resin, methacrylic resin,
polyvinyl chloride, polyamide, polyacetal, ultra high
molecular weight polyethylene, polybutylene terephthalate,
polymethylpentene, polycarbonate, polyphenylene sulfide,
polyether ketone, liquid crystal polymer,
polytetrafluorcethylene, polyetherimide, polyarylate,
polysulfone, polyether sulfone, polyamide-imide, phenol,
urea, melamine, unsaturated polyester, alkyd, epoxy,
diallyl phthalate, and bis-maleimide.
(0124

Examples of other components that can be blended to
the polyphenylene ether resin composition (A) or (B}
according to the present embodiments may include
additives such as a release agent, a processing aid, a
flame retardant, a drip prevention agent, a nucleating
agent, a UV-screening agent, a dye, a pigment, an
antlioxidizing agent, an antistatic agent, and a blowing
agent. As lLhese additives, any additive known in the

present technical field may be used. A lower limit value
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for the additive blend amount is, based on 100 parts by
mass of component (a}, 0.01 parts by mass or more, nore
preferably C.05 parts by mass or mcre, and even more
preferably 0.1 parts by mass or more. An upper limit for
the blend amount of these additives is, based on 100
parts by mass of component (a), 10 parts by mass cr less,
more preferably b parts by mass or less, and even more
preferably 3 parts by mass or less. However, for a flame
retardant, the upper limit value for the blend amount is,
based on 100 parts by mass of component ({(a}, 100 parts by
mass or less, more preferably 70 parts by mass or less,
and even more preferably 50 parts by mass or less.
Examples of such a flame retardant that can be used may
include at least one selected from the group consisting
of organophosphate compounds, metal phosphinates,
magnesium hydroxide, ammonium polyphosphate flame
retardants, melamine flame retardants, triazine flame
retardants, aromatic halogenated flame retardants,
silicone flame retardants, and fluoropolymers.

[0125]

The pelyphenylene ether resin composition (A)
according to the present embodiment can cover various
surfaces by coating based on varicus methods using the
above-described respective components. For example,
using the polyphenylene ether resin composition (A}

accerding to the present embodiment, the surface of
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inorganic particles, a metal sheet, & metal plate,
metallic pigment particles and the like can be covered.
[0126]

Examples of the ceoating method may include coating
with the above-described respective components by paint
brush coating, hand roller coating, bar coater coating,
spin coater ccating, filler coater coating, gravure
coater ccating, blade coater coating, knife coater
coating, air knife coater coating, die coater coating,
impregnation coater coating, rotary screen coater coating,
hot melt coater ceoating, roll coater coating, vacuum
coating, flow coater coating, spindle coating,
electredepesition ceoating, spray coating, cast coating
and the like. Further, if the coated surface is
particulate, for example, if the surface is covered with
inorganic fine particles such as metal fine particles, or
pigment fine particles, examples thereof may include a
method that performs mixing with the resin composition in
a mixer, such as a Henschel mixer, a mill mixer, a ribbon
blender, a tumbler blender, a rocking mixer, a
Rheokneader, a speed kneader, a V-type mixer, a W-type
mixer, a paddle mixer, and & Nauta mixer. During this
operation, although the drying temperature of the covered
surface is not especially limited, it can be usually
arbitrarily selected in the range of room temperature to

350°C.
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Examples
(0127)

The present embodiment will now be specifically
described based on the following Examples and Comparative
Examples. However, the scope of the present smbodiment
is net limited to these EkExamples.

First, the physical properties and the measurement
methods of the physical preoperties and the like applied
in the Fxamples and Comparative Examples will be
described below.

[0128]

{1) Quantification of the componenlt having a molecular
welght of 8,000 or less and the component having a
molecular weight of 50,000 or more, and measurement of
the number average molecular weight (Mn)

Measurement was carried out using a calibration
curve based on standard pelystyrene that was drawn using
the Gel Permeation Chromatography System 21 manufactured
by Showa Denkc K.K. as the measurement apparatus,

Standard polystyrene having molecular weights of
3,650,000, 2,170,000 1,0%0,000, 681,000, 204,000, 52,000,
30,200, 13,800, 3,360, 1,30G, and 550 were used.

For the column, two K-805L ceclumns manufactured by
Showa Denkc K.K. connected in series were used.

Measurement was carried out using chloroform as the
soclvent, at a solvent flow rate of 1.0 ml/min, and a

column temperature of 40°C.



A solution of a polyphenylene ether powder in 1 g/L
chlcroform was produced and used for the measurement
sample.

The UV wavelength of the detection unit was set at
254 nm for the standard polystyrenes, and at 283 nm for
poelyphenylene ether.

[0129]
{2) Measurement of lcose apparent specific gravity

Loocse apparent specific gravity was measured with a
powder tester (Powder Tester Type PT-E, manufactured by
Hosokawa Micron Corporation) according to the operating
manual for that machine. Specifically, loose apparent
speclific gravity was measured as in the following (2-1)
to (2-7).

(2-1) A fixed chute was fitted to two pins on the front
face of a casing, and a vibro chute, a space ring, a
sieve (openings of 710 um), a sieve hoider, and a holding
bar, in that order, were attached and then each fixed
with a knob nut to a shake table.

(2-2) A rectangular bat was placed directly beneath the
fixed chute, and a loose apparent specific gravity
measuring cup (hereinaffer sometimes referred to simply
as "cup") was placed in a concave portion cof a table cup
base. During this operation, the centers of the cup and
the fixed chute were aligned (the weight of the empty cup

was welghed in advance) .
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{2=3} The powder f£o be measured was gently placed in a
suitable amount onto a sieve using a scoop.
(2-4) The vibration/tapping switch was set to VIB, and
the timer was set to the right as far as it would go. It
was confirmed that the rheostat voltage was at 0, and the
start button was then pressed.
(2-5) The rheostat voltage was gradually increased to
make the powder flow into the cup. The rheostat voltage
was adjusted so that the time required for the powder to
pile up high in the cup was about 20 to 30 seconds. Once
the cup was filled with the powder piled up high, the
rheostat voltage was turned down to 0 te stop the
vibrations.
(2-6) The side face of the powder piled up high filiing
the cup was cut across with a blade erected
perpendicularly, and the weight of the powder in the cup
(powder weilght) was weighed.
(2-7) 3Since the volume of the cup is 100 cc, the icose
apparent specific gravity was calculated by dividing the
powder weight by 100. The calculated value was recorded.
[0130]
(3) Solvent sclubility evaluation

A wide-mouthed 5 L polypropylene bottle was charged
with 2 kg of toluene and 1 kg of a polyphenylene ether
powder, then further charged with 2 kg of toluene, and
the cap of the bottle was clcsed. Then, after the bottle

was shaken and stirred up and down 15 times, stirring was



' Z9FZCZ19 6E1Z616V1 ' QZCO4fEl 'EZIE Z ZERZE si EZ91 CC 1Z trOEEO
09100011 IItt Z1 LEO 7

_63_

carried out for 1 hour with the bottle on a Double-Action
Lab Shaker (manufactured by AS ONE Corporation). The
temperature was set to 50°C. After 1 hour, the
solublility in the solvent was visually confirmed. Cases
in which the pclyphenylene ether powder had completely
dissolved were marked with a O, cases in which a small
amount was left were marked with a 4, and cases in which
a large amount was leflt were marked with a X.

[C131]

(4) Evaluation of polyphenylene ether properties after
covering by coating

A solution in which 10 g of a polyphenylene ether
powder had been mixed and completely dissolved in 40 g of
toluene was spread over a 150 mm x 200 mm x 0,2 mm
aluminum plate, which was then uniformly covered using a
bar coater. The covered aluminum plate was placed on a
hot plate set to 70°C. After the smell of toluene was
confirmed to have disappeared, the temperature was
returned to room temperature.

Then, the four corners of the aluminum plate covered
with a film of polyphenylene ether were fixed with a
clamp, and steel balls of 10 mm in diameter were dropped
onto the middle of the aluminum plate from a height of &0
cm from the aluminum plate. Cases in which the £ilm
cracked or fissures were formed during this operation
were marked with a X, and cases in which there were nc

cracks or fissures were marked with a (0. If there were



0O O Copper(ll) oxide | Aqueous sol ution of 47 mass% F tot hydrogen
brom de Di-t-butyl et hyl enedi am ne D -n-butyl am ne Butyl di net hyl am ne [g]
112) 410030101 2. 6- Di net hyl phenol F _[Ifg]64 1Dry air introduction rate F
[NLimin] Dry air aeration tinme F [mn] ®"[EN F utionioL 16-D nethyl phenol
(Kg] Butyldinmethylamne 1Extra addition tinme | [mn] Anount of pure
oxygen introduced per nol of 16- INL] dinmethyl phenol PPE concentration in
organic no cracks or fissures, this indicates that the mechanical

properties of the covering film are high.

[0132]

{5} Evaluation of alkali resistance

A molded article was produced based on IS0 527 using

a composition including a poelyphenylene ether powder and

a filler. The tensile strength of this article was

evaluated under conditions of 23°C and 50% RH. During

this operation, the molded article was dipped for 100 hr

in an aqueous solution of 10 mass% caustic soda, and the

retention rate of tensile strength before and after the

dipping was evaluated.

[0133]

<Examples 1 to 5>

A 40 L jacketed polymerization tank egquipped with,

at the bottom of the polymerization tank, a sparger for

intreducing an oxygen-containing gas, a stirring turbine

blade, and a baffle, and, in a vent gas line at the upper

portion of the polymerization tank, a reflux condenser,

was charged in the amounts shown in Tabkle 1 with

copper{1l) oxide, an aquecus solution of 47 mass$

hydrogen bromide, di-t-butylethylenediamine, di-n-

butylamine, butyldimethylamine, toluene, and 2,6

dimethylphenol, while blowing nitrogen gas at a flow rate

of 0.5 L/min. The resultant mixture was then stirred

until 1t became a uniform solution and the internal

temperature of the polymerizaticn tank was 25°C,



[ mass% phase Slurry tenperature [EC] PPE concentration in slurry [rmass8d
Mol ecul ar wei ght of 50.000 or Imass% 11-101-C Mol ecul ar wei ght of 8.000 or
| ess [mass% M Reduced viscosity [dl]a]l Loose apparent specific gravity F
| ded Solvent solubility Covering fi mPst rrength Preci pitation5
Conditions 1 1 C

Next, dry air was introduced intec the polymerization
tank by the sparger at the rate and for the aeration time
shown in Table 1 tc obtain a polymerization mixture. In
Examples 2 to 4, simultaneously with the introduction of
dry air into the polymerization tank by the sparger at
the rate shown in Table 1, the solution formed from
toluene, 2,6-dimethyiphenol, and butyldimethylamine shown
in Table 1 was added by a plunger pump into the
polymerization tank over the extra addition time shown in
Table 1.

Control was performed so that the internal
temperature when polymerization finished was 40°C. The
polymerization mixture when polymerization finished was
in a solution state.

The aeration with the dry air was stopped, and to
the polymerization mixture was then added 1C kg of an
aquecus solution of 2.5 mass$% tetrascdium
ethylenediaminetetraacetate {a reagent manufactured by
Dojindo Laboratories). The polymerization mixture was
stirred for 150 minutes at 70°C, then left to stand for
20 minutes, so that the organic phase and the agueous
phase were separated by liguid-liquid separation. The
organic phase included polyphenylene ether and toluene
(boiling point: 110.6°C}.

The obtained organic phase was heated to 120°C, and

toluene vapor was extracted out of the system until the
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concentration of polyphenylene ether (PPE) in the organic
phase was 36 mass%.

The obtained organic phase was cooled to room
temperature, and then methanol was added to produce a
slurry in which polyphenviene ether had precipitated.
During this cperation, the slurry temperature was 55°C,
and the concentration of polyphenylene ether (PPE) in the
slurry was 21 mass%. Then, the slurry was filtered
through a basket frame (Model 0-15, manufactured by
Tanabe Willtec Inc.). After filtering, the excess
methanol was added into the basket centrifuge, and
filtering was then carried ocut again to cbtain wet
polyphenylene ether.

Next, the wet polyphenylene ether was milled by
charging intec a feather mill (FM-13, manufactured by
Hosokawa Micron Corporation) in which & 10 mm round hole
mesh was set. The wel polyphenylene ether was held for
1.5 hours at 150°C and 1 mmHg to obtain a dry
polyphenylene ether powder. The obtained polyphenylene
ether powder was subjected to the respective measurements
based on the methods described above. The results are
collectively shown in Table 1.

[0134]
<Example 6>

A dry polyphenylene ether powder was obtained in the
same manner as in Example 1, except that an 8 mm round

hole mesh was used for the round hole mesh set in the



The pol yphenyl ene et her powders obtained in Conparative Exanples 1 and 6
exhi bited poor handleability, as since they had a | ow | oose apparent
specific gravity, care was required in _the operations perfornmed during

sol vent dissol ution. Especially, Cbnﬁapétrve Exanpl e 1 al so had a high

nol ecul ar weight, so that its solvent solubility was poor. Further,

al t hough the pol yphenyl ene et her powders obtained in Conparative Exanples 2
and 3 coul dfdorma rcover { Fig- 3| mahaviangardii ghy rod ecuwar Mueight and
excel | ent nechani cal strength, solvent solubility was poor, so that

di ssol ut i or-¢rPaiE: 5ol verterdin ndtn pridee et ts noothihenHemg kel fpot yphenyl ene
et her powders obtained in Conparative Exanples 4, 6, and 7, the strength of
t he covering'd i PHhawes=qd isuffdtsrentenamd tthe ROIBIL of2d HUs itFigee ©f the
covering filmwas tinged yell ow. The reason mﬂy the color of the surface of
the coveringd' i THARGES 11 h & FHITHR IS RNt by*q FEihREht ors to be
because of the |ar unber of phenolic hydroxyl groups. The pol.yphenyl ene
et her pomdé%%“ﬁﬁﬁggﬁe (FﬁgtbﬁégrgﬁﬁyéLéxﬁﬁﬁl§§¥%8§56V§§§xﬁgﬁwqe&%a
deteriorathﬂﬂah§ sol vent solubility. [0143] <Conparative Exanple 9> A
1.6 L jacketedL iTst polynerization tank equi pped with, at the bottom of
the polynerigaidon tank, a sparger for introducing an oxygen-containing
gas, a stirring turbine blade, and a baffle, in a vent gas line at the -
80 - upper ordion: of- the polynerization tank, a reflux condenser, and at a
side face of the polynerization tank, an overflow line to a second

pol yneri zati on tank,y wesyehangednsi thhe.r23%wgecaf weeppertlihkdachkhori-de

di hydrate, 1.122 g of 35 nmass% hydrochloric acid, 3.531 g of

di - nbut yl amare; nk8irk54 a5 afn NN LeN -, teetasgnetthdtpraopaniediramane;s 445. 1 ¢
of xylene, 170.8 g of n-butanol, and 509.5 g of nethanol, while bl ow ng

ni trogen gawlat medh oW atseedff B0 /miund hole 1@ahi [l yin dhe 0 L

j acketed second pol yneri zati on tank equi pped with, at the bottom of the

pol yneri zathioH-heankil ld sgdtder: formuimdlodind fy diPoxyigeneisitdi ni ng gas, a
stirring turbine blade, and a baffle, in a vent gas |line at the upper

portion of 4H&Yd YriBri 28150 Ak 9 a- Ve dix Rohddiider edh ¢ dte%a side face
of the polynerizati.on tank, an overflow.line to, a washing tank, was charged
o thT, 007 B BR A sha ard e Mutnaio e 550 A S bt ol
whi | e bl ow it , t f te o 00 m Further, a
6.0 L fi rstﬁ%av%l@rrgﬁq%ﬁﬁa\%zﬁegani é%é[{ue?q\pl){pstra%a\%\ﬁi Ozjy Iq?lneerpggatprﬂaqb % of sendi ng raw
material's tQ.dNe fdd sthPQl ymerization ckankeby..a;pkungern punp,,a;gtirring
turbine blade, and a reflux condenser in a vent gas |liné at the upper
portion of jtdhe & ank, was charged with 0.642 g of copper(l1) chloride

di hydrate, 2.287 g of 35 mass% hydrochloric acid, 9.247 g of

di - n-butyl ariiirses] 24. 519 g of N, N, N, N -tetranet hyl propanedi am ne, 1,206.5 g
of - 81 - xylene, 854.5 g of n-butanol, 962.2 g of nethanol, and 920.0 g
of 2, 6-di met hyl phenol, while blowi ng nitrogen gas at a flow rate of 500
mL/mn froma nitrogen gas flow inlet. The resultant solution was m xed by
stirring to obtain a polynerization solution. Since the anount of charged
solution in the first raw materials tank decreases when the solution is
supplied to the polynerization tank, extra solution having the
above-descri bed conposition was added as required to the first raw
materials tank_ Next, the polynerization solution was supplied from
the first raw materials tank to the vigorously-stirred first polynerization
tank at a flowrate of 19.42 g/mn, and at the sanme tinme the introduction
of oxygen was started fromthe sparger into the first polynerization tank
at a rate of 329.42 niL/mn. Further, at the sane tinme that the overfl ow
fromthe first polynerization tank to the second pol ynmerization tank
started, the oxygen was introduced fromthe sparger into the second
polyneri zation tank at a rate of 32.4 niL/mn. The pol yneri zation
tenperature was regul ated by passing a heat nmediumthrough the jacket so as
to maintain both the first polynerization tank and the second

pol yneri zation tank at 30C. The overflow fromthe second pol ynerization

tank was recovered in a recovery vessel. After 40 hours the overfl owed
slurry began to be recovered. Pol ynerization was then continued for 23 - 8
2 - hours to conplete polynerization. The obtai ned pol yphenyl ene et her
slurry was about 26.8 kg. A 10 L jacketed tank equi pped wth a

stirring turbine blade, a baffle, and in a vent gas line at the upper
portion of the tank, a reflux condenser, was charged with 1/4 (6.7 kg) of
t he t hus-obtai ned pol yphenyl ene ether slurry, then 70 g of an aqueous
solution of 10%tri potassi um et hyl enedi am netetraacetate (reagent



the filtrate pol yphenyl ene ether to

he white slurry-1like pol yphenyi ene ether

8
wher eby a pol yphenyl ene et her powder was

was added

The sanme treatnent was carried out on the renaining

carry out a washing treatnent,

pol yphenyl ene et her turned white.
obt ai ned.

was filtered. Methanol
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Reduced viscosity dUd 0.35 Loose apparent specific gravity [glee] 0.51

Sol vent solubility Coveringfilmstrength O The pol yphenyl ene

et her powder obtained in Conparative Eggnpl e 9 had a high | oose apparent
specific gravity and could forma reledse filmhaving excellent nechanical
strength. However, the ratio of the | ow nol ecul ar wei ght conponent having a
nol ecul ar wei ght of 8,000 or less was low, and it was confirned that

i nsol ubl e mat t erfhreemailyed cdyrlieng salventpodidesel vhitenncd0145F »<Gonpar ati ve
Exanpl e 10> A catal yst solution was obtained by dissolving 0.02 kg of
copper (11) briom devdre Q35 Ky of L aidbutylampednt Sy rof & olawene. To this
catal yst solution was added a solution in which 2 kg of 2,6-dinethyl phenol
had been di%&EtSeRT S Ky of t-dlifEnhe&h Usi g atiese %W sol uti ons,

pol ynerization was carrjed out at 40C in a reactor, for 3 hours whiE_I e

suppl yi ng d%gEr L 16 AThe Featti B ils "SHOHpEE tthe Feedcti%h Slolut i on was
brought into contact with ter to remogve the catalyst fromthe reaction
sol ution, t'o o%qla{?af‘ﬁsaﬁ padﬁl\g%é%ﬁoé??eone@tlh‘eﬁiapvﬁﬁﬁrr&i HGDH TedttiBH sol uti on.

The Concennfﬁléﬂﬂﬂp&n?less was in the range of 12 to 30 mass%.
Further, these polyphenylene ether powders exhibited
excellent solvent solublility. In addition, a covering
film having excellent mechanical strength could also ke
formed using the polyphenylene ether powders obtained in
Examples 1 to 7.

[0137]
<Examples 8 to 23>

A 40 L jacketed polymerization tank egulpped with,
at the bottom of the polymerization tank, a sparger for
intreducing an oxygen-ceontaining gas, a stirring turbine
blade, and a baffle, and, in a vent gas line at the upper
portion of the polymerization tank, a reflux condenser,
was charged in the amounts shown in Tables 2 and 3 with
copper{II) oxide, an aqueous soluticn of 47 mass%
hydrogen bromide, di-t-butylethylenediamine, di-n-
butylamine, butyidimethylamine, toluene, and 2, 6-
dimethylphenol, while blowing nitrogen gas at a flow rate
of 0.5 L/min. The resultant mixture was then stirred
until it became a uniform sclution and the internal

temperature of the polymerization tank was 25°C.



- 84 - polyphenyl ene ether in the pol yphenyl ene ether polynerization
reaction solution was 13.3 mass% Wil e addi ng this pol yphenyi ene et her

pol ymeri zation reaction solution into nethanol and stirring, the

pol yphenyi ene et her was nade to precrpﬂpafe and form a deposit. Then,

i quid was separated fromthe pol yphenyl ene ether polynerization reaction
solution with a solid-liquid separator, to obtain a wet solid. The liquid
content of this Neett,soliindiwas: 60 sigs st Huntcheart rtdue: atatdro oof particl es 106
pmor less in size in this wet solid was, based on 100 mass% of all the
particles, F¥rnmags9the polteriwas! @ddethk Nty thkgsofrdde avettisel i d
obt ai ned by the above-described method to obtain an aqueous di spersion.
While stirrfhge $hPen abuebisl @ shet'st oh wWdse atiefed: 391t of 80Chofrimt er. The
wei ght ratio of polyphenylene ether wet solid/water at this stage was 0.0Ll.
Vet nillingtﬁb%eﬁéwrfe@" Sy LR Rl 1 etV iYL X HEUSRT Vet s 1) € and

met hanol by, dist.i] | ation by heating,t aqueous dispersion, circulating the
sol ution th‘?%ug‘?'lbjae‘?/\et ?ﬁlﬁ?l% n‘lf?m%cg @nCZ BE?%cFéi%‘?%]? ¥t drY° i n anount
20 tines t f.th ot al eous_di,spersion r..hour. After. performng
this r errovgﬁ&bﬁn{dlltls%th%?i %%chgfo\% Iéd%%(%)veeﬁt%d aérafgd}\“/&‘e*tor}ﬁtﬂr?engsmgwn 1" "hour,
the aqueousyg) spersion; was exlfagted. STy solutlon yas. sy eghed to
solid-liquid separation, to obtain a polyphenyl ene ether wet solid. This
pol yphenyi eng et her wet)solj diwass drd eds § o1, 6 howrsndinder: @, ni trogen flow
at 140C, to obtain a - 85 - polyphenyl ene ether powder. The | oose apparent
speci fic grmvittyrand ddhe rsal whisl idey refridehe sebtaiared rpoliyphenyiiene et her
powder were neasured based on the nethods descri bed above. The results are
shown i n Tabdmedra{0346}h <sCorpafmat i Ve tExanpt & ddred was 4pal yphenyl ene

et her powder was obtained in the same manner as in <Conparative Exanple
10>, exceptPahate it her webghtirtatieo diepalylphenyl anel @t hiem weted otd d/ wat er
was set at 0.5, and the circulation through a wet mlling nachi ne was
carried outllim afPdhoumit D24 nes that of the total aqueous dispersion per

hour. The | oose apparent specific %r avity and the solvent solubility of the
obt ai ned pol yphéiyl éfd 3t Rér “Iowder awsrd meds uiedd 888 don 4 Fe Lvet hods

descri bed ove. The results are shown in Table 0147] < arative
Bl o 12318 S0l A Lot S M e Dowadr s both Hed s it he. same
manner as i <%qﬂgp rative Ex?’rpj 10>, _.except_ that the weight ratio of
pol yphenyl ea[r}%aueet e?"g% tlsoo iolma%ermam%ss“’ éte%%afb%?%fm and the circul ation

through a vt mdddng,machide sas cars i ed quiadn. amAmount, AQ, tiyres that of

the total aqueous di spersion per hour. oose apparent specific gravity

and the solwentn &0l idae.0fe dihe obtained peliyphenyl eng cether, ;powder were
measured based - 86 - on the nethods descri bed above. The results are

shown in Tablie &q [QL48]: <Gormaral ime Examphecl3>crt rAspahyphenyl ene
et her powder was obtained in the same manner as in <Conparative Exanple

10>, except2 matnutthes weighthaatiie ofrgeol iyphemdenanetiher awiesol | d/ wat er
was set at 0.5, and the circulation through a wet mlling machi ne was

carri ed outPhiaseanarouwrPrR0 tddeyy thiatuief- e tdtatpagueious. di spersi on per
hour. The | oose apparent specific gravity and the solvent solubility of the
obt ai ned pol yphéhyl ereagtkephpordérn okerie dnmpadurddnased o hehe amet hods
descri bed above. The results are shown in Table 6. [0149] <Conparative
Exanpl e 143%cluene (boiling point: 110.6°C).

The obtalined organic phase was heated to 120°C, and
toluene vapor was extracted out of the system to enrich
the polyphenylene ether until the concentration of
polyphenylene ether (PPE) in the organic phase reached

the value shown in Tables 2 and 3.



A catal yst solution was obtained by dissolving 0.02 kg of copper(ll)

brom de in 0.35 kg of dibutylamne and 8 kg of toluene. To this catalyst

sol ution was added a solution in which 2 kg of 2,6-dinmethyl phenol had been
dissolved in 5 kg of tol uene. Using thése~m xed sol utions, polymerization
was carried out at 40Cin a reactor for 3 hours while supplying oxygen.
After the reaction was stopped, the reaction solution was brought into
contact wth watertheremeveapbe ¢atabystd tem:hbecheaehiancsahuticon, to
obtain a polynerlzatlon reaction solution in which pol yphenyl ene et her was
uni formy whessolivedirdMhidee sstdlinrimg,irt hitsi polyyphemdreneret kerher

pol yneri zation reaction solution was added into 90C hot water. The wei ght
rati o of pdlaphermydiane stavbr pPolymer tzati opereddtinoncsokubiionkwat er at this
stage was 0.1. Wet mlling was carried out for 1 hour by, while maintaining
this aqueousdiwpersisn dtatO0de ¢lrpulyattiongy aire- 5ol wtasorb XA oughe a wet
mlling machi.ne (trade name: Golatol) in an amunt 20 tines that of the

t ot al aqueéﬁg' rgtarls %mfﬂéﬁﬂ%éﬁmL%ﬂﬁquﬁﬂ?tﬁ@“adﬂ€6§§Hﬁ%ﬁk% i o' was

t t ed. di s d lid-1 d
Separat on. (it TS %eﬁ“ia%a£ers' O oo T HE Vet Kbl 3" i & Rl vphenyl ene
et her wet SO|Id Wa% h%dqlh%rOb alnf§1ggl%gh%g¥5% gg ? er. The
y and ﬁub ity O

| oose apparent speC|f|c gravit the 'sol'ven {hé"§ri ed

pol ypheny! efg, RIiner. ROWIEl, wer & [=as yred 2N the. methads descti bed
above. The @ggults are oﬁ%ﬁ{n Tab Eﬁ 0150] ébnparafiae Exaﬁ%?e 15>
A pol yphenyjﬂﬁﬁ%ﬁitdbﬂ WIS - Was n@%th%hﬂﬁd WAl Lhe sans qanner 1as; idt
<Conparative Exanple 14>, except that the weight ratio of polyphenyl ene

et her pol ynefdnzat i:0M reactd 0meolad iton/inatar was &et afaid 0Qb,crand 1 he
circulation through the wet mlling nmachine (trade name: Colatol) was
carried outwdtn ran \armoeuntl 2(: tdtres .t hat of the total aqueous dispersion per
hour. The | oose apparent specific gravity and the solvent solubility of -
88 - the obtainéédxpol yphenyitepe legthenypendertiere vrsasdieddbased on the
nmet hods descri bed above. The results are shown in Table 6. CL 151] [Tabl e 6]
COVpar al PVE Exédrplie 10 & Zovpadraal ie IlExdnpl e | mypovsdratsVéesExanpl e 12
0.37 A Cnlqparanvc

osokawa Micron Corporation) in which a 10 mm rcund hole
mesh was set. The wet polyphenylene ether was held for
1.5 hours at 150°C and 1 mmHg to cbtain a dry
polyphenylene ether powder. The cbhtained polyphenylene
ether powder was subjected to the respective measurements
based on the methods described above. The results are
collectively shown in Tables 2 and 3.

[0138]
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t hese

[0].52] <Exanples 24 to

be said to exhibit poor solvent

handl eabi lity.

Al t hough t he pol yphenyl ene et her powders obtai ned

si nce | oose apparent specific gravity was poor,

in Conparative Exanples 10 to 15 cddnot all

solubility,
pol yphenyl ene et her powders had poor

soltthility
29>

pol yphenyi ene eth
eval uation results
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C O itanple 28 LiCL 814-11 El eZ9

The polyphenylene ether powders obtained in Examples
8 to 23 were polyphenylene ether powders having a low
moliecular weight in which the component having a
molecular weight of 50,000 or more was in the range of 5
to 20 mass% and the component having a molecular weight
of 8,000 or less was in the range of 12 to 30 mass%.
Further, these polyphenylene ether powders exhibited
excellent solvent solubility. 1In addition, a covering
film having excellent mechanical strength could also he
formed using the polyphenylene ether powders obtained in
Examples 8 to 23.
(01407
<Comparative Example 1>

Operations up to the production of the slurry in
which polyphenylene ether had precipitated were carried
out in the same manner as in Example 1. Then, the
produced slurry was filltered through a glass filter.
After filtering, the resultant was dispersed in excess
methanol, and then the resultant mixture was filtered
again to obtain wet polyphenylene ether. The wet
polyphenylene ether was held for 1.5 hours at 150°C and 1
mmHg to obtain a dry polyphenylene ether powder. The
obtained polyphenylene ether powder was subjected to the
respective measurements based on the methods described
gbove. The results are shown in Table 4. Since the
obtained polyphenylens ether powder had a low loose

apparent specific gravity, when the solvent solubility
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test was performed, the polyphenylene ether powder had to
be charged slowly so that it did not brim over the
container.

[0141]

<Comparative Examples 2Z to 8>

A 40 L jacketed polymerization tank equipped with,
at the bottom of the polymerization tank, a sparger for
introducing an oxygen-containing gas, a stirring turbine
blade, and a baffle, and, in a vent gas line at the upper
portion of the polymerization tank, a reflux condenser,
was charged in the amounts shown in Table 4 with
copper{Il) oxide, an aqueous solution of 47 mass%
hydrogen bromide, di-t-butylethylenediamine, di-n-
butylamine, butyldimethylamine, toluene, and 2, 6-
dimethylphenol, while blowing nitrogen gas at a flow rate
of 0.5 L/min. The resultant mixture was then stirred
until it became a uniform solution and the internal
temperature of the polymerization tank was 25°C.

Next, simultanecusly with the introduction of dry
air into the polymerization tank by the sparger at the
rate shown in Table 4, the solution formed from toluene,
2,6-dimethylphenol, and butyldimethylamine shown in Table
4 was added by a plunger pump into the polymerization
tank over the extra addition time shown in Table 4. Dry
air was fed for the aeration time shown in Table 4 to
obtain a polymerization mixture. Control was performed

so that the internal temperature when polymerization



finished was 40°C. The polymerization mixture when
polymerization finished was in a sclution state.

The aeration with the dry air was stopped, and to
the polymerization mixture was then added 10 kg of an
agueous solution of 2.5 mass% tetrasodium
ethylenediaminetetraacetate (a reagent manufactured by
Dejindo Laboratories). The polymerization mixture was
stirred for 150 minutes at 70°C, then left to stand for
20 minutes, so that the organic phase and the aqueous
phase were separated by liguid-liguid separation.

The organic phase included polyphenylene ether and
toluene (boiling point: 110.6°C).

The obtained organic phase was heated to 120°C, and
toluene vapor was extracted out of the system until the
concentration of polyphenylene ether (PPE) in the organic
phase reached an enrichment level of 36 mass%.

The obtained corganic phase was cooled to room
temperature, and then methanol was added to produce a
slurry in which polyphenylene ether had precipitated.
During this operation, the slurry temperature was 55°C,
and the polyphenylene ether (PPE) concentration in the
slurry was 21 mass%.

Then, the slurry was filtered through a basket frame
(Model 0-15, manufactured by Tanabe Willtec Inc.)}. After
filtering, the excess methanol was added into the basket
frame, and filtering was then carried ocut again to obtain

wet polyphenylene ether,



00

Next, the wet polyphenvylene ether was milled by
charging into a feather mill (FM~15, manufactured by
Hosokawa Micron Corporation) in which a 10 mm round hole
mesh was set. The wel polyphenylene ether was held for
1.5 hours at 150°C and 1 mmig to obtain a dry
polyphenylene ether powder. 7The obtained polyphenylene
ether powder was subjecLed Lo the respecltive measurements
based con the methods described above. The results are
collectively shown in Table 4.

[0142]
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The polyphenylene ether powders cbtained in
Comparative Examples 1 and 6 exhibited poor handleability,
as since they had a low loose apparent specific gravity,
care was required in the operaticons performed during
solvent dissolution. Especially, Comparative Example 1
also had a high melecular weight, so that its solvent
sciubility was pceor. Further, although the polyphenylene
ether powders obtained in Comparative Examples 2 and 3
could form a covering film having a high molecular weight
and excellent mechanical strength, solvent solubility was
poor, so that dissolution in the solvent did nolt procesad
smoothly. For the polyphenylene ether powders obtained
in Comparative Examples 4, 6, and 7, the strength of the
covering film was insufficient, and the cclor of the
surface of the covering film was tinged vellcow. The
reason why the color of the surface of the covering film
was tinged yellow is thought by the inventors to be
because of the large number of phenolic hydroxyl groups.
The polyphenylene ether powders obtained in Comparative
Examples 5 and 8 exhibited a deterioration in sclvent
solubility.

[0143]
<Comparative Example 9>

A 1.6 L jacketed first polymerization tank equipped
with, at the bottom of the polymerization tank, a sparger
for introducing an oxygen-containing gas, & stirring

turbine blade, and a baffle, in a vent gas line at the
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upper portion of the polymerization tank, a reflux
condenser, and at a side face of the polymerization tank,
an overflow line to a second polymerization tank, was
charged with 0.239 g of copper(I1) chloride dihydrate,
1.122 g of 35 mass% hydrochloric acid, 3.531 g of di-n-
butvylamine, 18.154 g of N,N,N',N'-
tetramethylpropanediamine, 445.1 g of xylene, 170.8 g of
n-butancl, and 508.5 g of methanol, while blowing
nitrogen gas at a flow rate of 500 mL/min.

Similarly, a 4.0 L jacketed seccnd polymerization
tank equipped with, at the bottom of the polymerization
tank, a sparger for introducing an oxygen-containing gas,
a stirring turbine blade, and a baffle, in a vent gas
fine at the upper portion of the polymerization tank, a
reflux condenser, and at a side face of the
polymerization tank, an overflow line to a washing tank,
was charged with 1,007.8 g of xvlene, 578.4 g of n-
butancl, and 302.5 g of methancl, while blowing nitrogen
gas at a flow rate of 1,000 mL/min.

Faerther, a 6.0 L first raw materials tank equipped
with a line capable of sending raw materials to the [irst
polymerization tank by a plunger pump, a stirring turbine
blade, and a reflux condenser in a vent gas line alt the
upper portion of the tank, was charged with 0.642 g of
copper{II) chloride dihydrate, 2.287 g of 35 mass$%
hydrochloric acid, 9.247 ¢ of di-n-butylamine, 24.519 g

of N,N,N'",N'-tetramethylpropanediamine, 1,206.5 g of



C O Copper(ll) oxide [g] | Aqueous solution of 47 mass% hydrogen brom de
[ gl ouiurelpoloi.upolictrig-1-icl Di-n-butylamne [g.1 Butyldinethylam ne
| PNlati nt 1101 2, 6-Di et hyl phenol [Kg] Dry air introduction rate [F(Limn]
Dry air aeration time [mn] |[51] ouorpoél ~2. 6- Di met hyl phenol [ Kg]

Butyl dinethylamne [g] Extra addition time [mn] PPE concentration in
organi ¢ phase [mass881 Slurry tenperature during precipitation [C] PPE
concentr at i:0f dre, slapa ys [grass%-keathar, mdd. o ound helearesh size [ M

920.0 g of 2,6~-dimethylphenol, while blowing nitrogen gas
at a fiow rate of 500 mL/min from a nitrogen gas flow
inlet. The resultant solution was mixed by stirring to
obtain a polymerization solution. Since the amount of
charged solution in the first raw materials tank
decreases when the solution is supplied to the
poiymerization tank, extra soluticon having the above-
described composition was added as required to the first
raw materials fank.

Next, the polymerization solution was supplied from
the first raw materials tank to the vigorously-stirred
first peolymerization tank at a flow rate of 19.42 g/min,
and at the same time fthe introduction of oxvgen was
started frcom the sparger into the first polymerization
tank at a rate of 329.47 ml/min. Further, at the same
time that the overflow from the first polymerization tank
to the second polymerization tank started, the oxygen was
introduced from the sparger into the second
polymerization tank at a rate of 32.4 mL/min. The
polymerization temperature was regulated by passing a
heat medium through the jacket sc as to maintain both the
first polymerization tank and the second peolymerization
tank at 30°C. The overflow from the second
polymerization tank was recovered in a recovery vessel.

After 40 hours the overflowed slurry began to be

recovered. Polymerization was then continued for 23



Mol ecul ar wei ght of 50.000 or nore [mass% Mol ecul ar wei ght of 8.000 or
| ess [mass% WMh Reduced viscosity Loose apparent specific gravity [atec]
Solven:t sol ubility _Coye_ring_fillmstr_e_ng'g)h_ bl i MI1ling Conditions O -R
.9 -a "tier tipiti iditi( i L “

hours to complete polymerization. The obtained

polyphenylene ether slurry was about 26.8 kg.

A 10 L jacketed tank eqguipped with a stirring
fturbine blade, a baffle, and in a vent gas line at the
upper portion of the tank, a reflux condenser, was
charged with 1/4 (6.7 kg) of the thus-chtained
polyphenylene ether slurry, then 70 g of an agquecus
solution of 10% tripotassium ethylenediaminetetraacetate
(reagent manufactured by Dolindo Laboratories) was added,
and the resultant mixture was heated to 50°C.

Next, hydroguincne (reagent manufactured by Wako
Pure Chemilcal Industries, Ltd.) wag added in small
ameunts bit by bit, and the maintaining of the
temperature at 50°C was continued until the slurry-like
polyphenylene ether turned white. The white slurry-like
polyphenylene ether was filtered. Methanol was added Lo
the filtrate polyphenylene ether to carry out a washing
tLreatment, whereby a poclyphenylene ether powder was
obtained.

The same treatment was carried out on the remaining
polyvphenylene ether slurry to obtain about 6 kg of
polyphenylene ether powder in total. The obitained
polyphenylene ether powder was subjected to the
respective measurements based on the methods described
above. The results are shown in Table 5.

(0144]



... Ca) ,uwc74 - 90 - The pol yphenyl ene et her powders
obtalned in Exanples 24 to 29 were pol yphenyl ene ether powders having a | ow
nol ecul ar wei ght in which the conponent having a nol ecul ar wei ght of 50,000
or more was in the range of 5 to 20 ma§s% and the conponent having a
nmol ecul ar wei ght of 8,000 or less was in the range of 12 to 30 mass%

Furt her, these pol yphenyi ene et her powders exhibited excellent sol vent
solubility. [tappeldition, the pol yphenyl ene ether powders obtained in
Exarrp| es 24..t0..29 coul.d..al.so.-f.orm.a -coMer.l aTs! fi.lm-havi ng excel.l.ent

mechani cal | strength. [0].541 <Conparative Exanples 16 to 23> Comparative

Conpar at i vp-—Exampes—t6—t-o—23—wer-e—eart--ed—out—-A—the—sanelrarielas—| n
Exanpl e 161“é‘%%pt sl PR BEEOLSARENL r ati on i nl -t K SFgank ¢ phdse ‘anHl t he

Rest

PPE concenfration [HEHEYSHUNAJORERS changed. -as.- shoﬁﬁ““h bl.e 8. The
eval uati onfresul t s|"&te..shown. i.n.Tabl.e..8...[0155]..}.~91-....Col aratPPe
Conpar ati ve Exanpl g9 Eiaipl e 23 lzitlc t 8117781 It 111 035

D

Loose apparent spu,]{'(, gravily ipfec] 0.51
Solvent selability o
Covering film strength O

The pelyphenylene elther powder cobtained in
Comparative Example 9 had a high loose apparent specific
gravity and could form a release film having excellent
mechanical strength. However, the ratio of the low
molecular weight compeonent having a molecular welght of
8,000 or less was low, and 1t was confirmed that
insoluble matter remained during solvent dissolution.
(01457
<Comparative Example 10>

A catalyst solution was obtained by dissolving (.02
kg of copper{ll) bromide in (.35 kg of dibutylamine and 8
kg of toluene. Te this catalyst solution was added a
gsoluticn in which 2 kg of 2, 6~dimethylphenol had been
dissolved in 5 kg of toluene. Using these mixed
solutions, polymerizatiocn was carried out at 40°C in a
reactor for 3 hours while supplying oxygen. After the
reaction was stepped, the reaction solution was brought
intc contact with water to remove the catalyst from the
reaction solution, to cobtain a polyphenylene ether

polymerization reaction soclution. The concentration of



17:191L-19 16.61711616H (C9'0Zg9.0Z ZUEZFE 9898 8.1E8IE Z1 EZ1 19!191
9S' 1729¢cl17.; CE EEccc JccSS ZEH 0101 EEO 6Z1) 0080100116 Il FCE 81'8
lltott o < X

-~ 84 -
polyphenylene ether in the polyphenylene ether
polymerization reacticn solution was 13.3 mass%. While
adding this polyphenylene ether polymerization reaction
solution into methanol and stirring, the polyphenylene
ether was made to precipitate and form a depcsit. Then,
ligquid was separated from the polyphenylene ether
poiymerization reaction solution with a sclid-liquid
separator, to obtain a wet solid. The liquid content of
this wet solid was 60 mass%. Further, the ratio of
particles 106 pm or less in size in this wet solid was,
based on 100 mass% cf all the particles, 77 mass%.

Water was added intco 1 kg of the wet scolid obtained
by the above-described method to cbtain an agqueocus
dispersion. While stirring, this agueous dispersion was
added into 80°C hot water. The weight ratio of
polyphenylene ether wet solid/water at this stage was
0.01. Wet miliing was carried out by, while removing the
solvents toluene and methanol by distillation by heating
the aquecus dispersion, c¢ilrculating the solution through
a wet milling machine {(trade name: Gorator) in an amount
20 times that of the total agqueous dispersion per hour.
After performing this removal by distillation of the
solvents and wet milling for 1 hour, the agueous
dispersion was extracted. This solution was subjected to
solid-liguid separation, to obtain a polyphenylene ether
wet solid. This polyphenylene ether wet solid was dried

for © hours under a nitrogen flow at 140°C, to obtain a
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polyphenylene ether powder. The loose apparent specific
gravity and the sclubility of the obtained polyphenylene
ether powder were measured based on the methods described
above. The results are shown in Table 6.
[0146]
<Comparative Example 11>

A polyphenvlene ether powder was obtained in the
same manner as in <Comparative Example 10>, except that
the weight ratio of polyphenylene ether wet solid/water
was set at 0.5, and the circulation through a wet milling
machine was carried cut in an amount 0.1 times that of
the total agueous dispersion per hour. The loose
apparent specific gravity and the solvent solubility of
the obtained polyphenylene ether powder were measured
based on the methods described above. The results are
shown in Table 6,
[0147]
<Comparative Example 12>

A peclyphenylene ether powder was obtained in the
same manner as in <Comparative Example 10>, except that
the weight ratioc of polyphenylene ether wet solid/water
was set at 0.5, and the circulation through a wet milling
machine was carried out in an amount 40 times that of the
total agueous dispersion per hour. The lcoocse apparent
specific gravity and the solvent scolubility of the

obtained polyphenylene ether powder were measured based
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on the methods describked above. The results are shown in
Table 6.
[0148]
<Comparative Example 13>

A polyphenylene ether powder was obtained in the
same manner as in <Comparative Example 10>, excepl that
the weight ratio of polyphenylene ether wet solid/water
was set at 0.5, and the circulation through a wet miliing
machine was carried out in an amount 20 times that of the
total aqgueous dispersion per hour. The loose apparent
specific gravity and the solvent solubility of the
obtained polyphenylene ether powder were measured based
on the methods described above. The results are shown in
Table 6.
[0149]
<Comparative Example 14>

A catalyst solution was obtained by dissolving 0.02
kg of copper(1Il) bromide in 0.35 kg of dibutylamine and 8
kg of toluene. To this catalyst soluticn was added a
solution in which 2 kg of 2, 6~dimethylphencl had been
dissolved in 5 kg of toluene. Using these mixed
solutions, polymerization was carried out at 40°C in a
reactor for 3 hours while supplying oxygen. After the
reaction was stopped, the reaction solution was brought
inte contact with water to remove the catalyst from the
reaction scolution, to obtain a pelymerizaticn reaction

solution in which polyphenylene ether was uniformly
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dissolved. While stirring, this polyphenylene ether
polymerization reacltion solution was added into 90°C hot
water. The weight ratioc of polyphenylene ether
polymerizaticon reaction solution/water at this stage was
0.1. Wet milling was carried out for 1 hour by, while
maintaining this agueous dispersion at 90°C, circulating
the solution through a wet miliing machine (trade name:
Golatol) in an amount 20 times that of the total agueous
dispersicn per hour, and then the agueous dispersion was
extracted. This aqueous dispersion was subjected to
soiid-liguid separation, to obtain a polyphenylene ether
wet solid. This pclyphenylene ether wet solilid was dried,
to obtain a polyphenylene ether powder. The loose
apparent specific gravity and the solvent solubility of

the dried polyphenylene ether powder were measured based

on the methods described above. The results are shown in
Table 6.
[0150]

<Comparative Example 15>

A polyphenvlene ether powder was obtained in the
same manner as in <Comparative Example 14>, except that
the weight ratic of polyphenylens ether polymerization
reaction sclution/water was set at 0.005, and the
circulation through the wet milling machine {(trade name:
Geolatol) was carried out in an amount 20 times that of
the total agueous dispersion per hour. The loose

apparent specific gravity and the solvent sclubility of



the cobtained polyphenylene ether powder were measured
based on the methods described above. The results are
shown in Table 6.

[G151]

[Table 6]

Comparative | Comparative | Comparative | Comparative | Comparative | Comparative
Example 10 | Example 11 | Example 12 | Example 13 | Example 14 | Example 13

Loose apparent | 0.34 0.33 0.37 0.39 0.39 0.32
specific gravity | 57
Solvent - - N
solubility Q © & & A O

Although the polyphenylene ether powders obtained in
Comparative Examples 10 to 15 cannct all be said fo
exhibit poor sclvent solubility, since lcoose apparent
specific gravity was poor, these polyphenylene ether

powders had poor handlieability.

<Examples 24 to 29>

Examples 24 to 29 were carried out in the same
manner as in Example 16, except that the slurry
temperature when precipitating the polyphenylene ether
was controlled to the temperature shown in Table 7. The
evaluation results are shown in Table 7.

10153
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The polyphenylene ether powders obtained in Examples
24 to 29 were polyphenylene ether powders having a low
molecular weight in which the component having a
molecular welght of 50,000 or more was in the range of 5
to 20 mass% and the compcnent having a melecular weight
of 8,000 or less was in the range of 12 to 30 mass$%.
Further, these polyphenylene ether powders exhibited
excellent solvent sclubility. In addition, the
polyphenylene ether powders cbtained in Examples 24 to 29
could alsce form a covering film having excellent
mechanical strength.
[0154]
<Comparative Examples 16 to Z3>

Comparative Examples 1¢ to 23 were carried out in
the same manner as in Example 16, except that the PPR
concentration in the organic phase and the PPE
concentration in the slurry were changed as shown in

Table 8. The evaluation results are shown in Table 8.
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Slurry tenperature fog -1 MIling Conditions 1Feather m Il round hol e nesh
size [mn] Evaluation 1Mol ecul ar wei ght of 50.000 or Results nore [mass%

Mol ecul ar wei ght of 8.000 or |ess [masgé] Mh  Reduced viscosity fdl/(g]

-- 92 - I n Conparative Exanpl e 16 the slurry during pol yphenyl ene
ether precipitation had a | ow pol yphenyi ene ether (PPE) concentration and a
nmet hanol rich conposition, so that the ratio of the conponent having a

nmol ecul ar wei ghtlnofCc8RAG el Essmipd et Aé, obtai med rpgl yiplenyl ene et her

powder was not within the scope according to the present application, and
al t hough t Hee b vdse wppsr enthespenigdie igradviary Wb ¢hilghy solwermnsiotnubi lity
was poor. |In Conparative Exanple 17, since the slurry during pol yphenyl ene
et her preciditeat i o Wad A HiGH Pol YpHery | et dtHer! (PPE) «Oceht F &t on” and

was toluene rich, the obtained pol yphenyl ene et her powder. had an

i nsuf ficient® Itg“t%ie ‘gb%d?aeﬁo sopfe&%f%/c“ij?‘%ﬂ@t‘% %E?nvd”i SoIMhI% et er r enai ned
during dissolution int sol vent. I n Conparative, EX e 18, the slurry
during pol ywp%l&hyH eonfe rtge’t[ﬂgor Oprr elcel Spsl t'at i O V\C/gbsL ar%é}%darg)oqalr?ﬁ hc%y%‘s(’djet hat the
ratio of the Vi a mol.ecul ight o 0 qr. l.ess was not
W thin t herLch]gpe accorrdihwiralagé ? g)t’t h@phﬁgéeﬁe \é%dp%gcadt(‘{cooﬁﬁo%gjrgdqﬁi ttﬁbeugh t he

obt ai ned pqlyphenyl.gne gLher,powder had,adH ghd Q%@pé&?ffa?ﬁrgntsfﬁd fic

gravity, insoluble matter remained during solvent dissolution.

Conpar at i vesgxanple Qv itihe W& unfyrdurdang, pal yphenyl ene; etherpreci pitation
had a tol uene rich conposition, the obtained pol yphenyl ene ether powder had
a | ow | ooselrapparentatspecidiandravit,y,s and insoldubl e yatd-e€maal so renai ned
during solvent dissolution. In Conparative Exanples 20 and 21, the - 93 -
slurry duripng ypolerphlenyd enercet here qineidiagi itaat itond hadhiagtt ol uene rich
conposition, the obtained pol yphenyi ene ether powder had a | ow | oose

appar ent spechfriregrlavia ywttand Hdidl eabiddntyr at@spoord YWas Conparati ve
Exanpl e 22, the slurry during pol yphenyiene ether precipitation had a

net hanol it oorpssithion,asd RAHatPiehe retg ¢ idfe it iewbhpdifehtathavi ng a

mol ecul ar wei %h_,:,of‘, 8,000 or less in the obtained pol yphenyl ene ether
powder was Hot™ Wi thi S % h@%%p@%ﬁi%?geqlof%%églﬁvés%ﬁt lication, and
sol vent sol.ubility was poor. |n .Conparative Exanple 23, the slurry during
pol yphenyl eiﬁqesoel["ﬁ}/eire B b tra%aolﬁmrrgd!% ‘ol lnses‘rgr)'li ‘€ wé’ior‘?ﬂbgi S on, so that
the ratio .t CcOo n i.NQg _a. | at i.gh f 8, .0or. less in

t he obt ai n%fc?lp}{)%%ytp'hgﬁgi g’%&pg?ﬁgr}‘ggo&g‘ébﬁ\?\gs%gé}t,\%:}/]\ngt %il(r%rtr egggéglg accordi ng

to the present, appljGald Qbnand, aldhough the | 00se@ppanent; gpecific

gravity was hi‘gh, insoluble matter remained during solvent dissolution.

10156] <Example 3% ratioc of the component having a molecular weight
of 8,000 or less was not within the scope according to
the present application, and although the obtained
polyphenylene ether powder had a high loose apparent
specific gravity, insoluble matter remained during
solvent disscluticn. In Comparative Example 19, the
slurry during polyphenylene ether precipitation had a
toluene rich composition, the obtained polyphenylene
ether powder had a low loose apparent specific gravity,
and insoluble matter also remained during solvent

dissolution. In Ccmparative Examples 20 and 21, the



80 mass% of the pol yphenyl ene et her powder obtained in Exanple 5 and 20
mass% of glass fiber were nelt-kneaded in a tw n-screw extruder to produce
pellets of a glass fiber-reinfored pol éghenyl ene ether resin conposition.
The resin tenperature at this stage was~“344C. Using this gl ass

fi ber-reinfored pol yphenyl ene ether resin conposition pellet, alkali

resi stance was eval uated based on the above-descri bed nethod. The tensile
strengt h beforerdi gpiirgy ipe thehagueous sdldat ioreofp caustdrc 'sotdaa was 88 MPa,
and the tensile strength after dipping in the aqueous sol ution of caustic
soda was 83tMPEnThel ¢letention viate ofhd ensid et rengtihdieflore and after
the di pping in the aqueous sol ution of caustic soda was 94.3% [0157]
<Conpar at | V- Banpheloyshad a 1ago sswatfoa e oiyphehyt eheretther powder
obtained in C%)ﬁq)ar ative Exanple 3 and 20 nmass% of gl ass fiber were

mel t - kneadet'§ &4 Vi 4R 'olv & rMRfer- t  "plrGHBES apelCetEa8F 18 glass
fiber-reinforce ol yphenyi ene ether resin c osition.. The resin

enper atur e TS L PR e a0 U Rl (i B T et n O ced

pol yphenyl ) er resin osition pellet, .alkali, resistance was

eval uat ed ggegteﬁ r*tc])onl t lecc‘nabcoc\’clngqrg)el:ti:“}‘rolrBedgoorne}thhdotd.L erafte]n%ﬁiz Ls G ength before
di pping in 0 0l Ut tiC soda.. . the tensile
strength af%ég]r%%ip%% #ga\?lﬁl#héeq{gbqlggecoﬁlgﬁzo %%na%%/vagza[ﬁg% :\é(?@sj'o%gdmj/arg 72 MPa.
The retent i rate afed ensie,styengt hbeforeand: afterndihe, dipping in the
aqueous sol ution of caustic soda was 80.0% Based on a conparison of
Exanpl e 30 tand Loypparatd el ixamy e 24, mhamd hesgol asphieny| eney et her powder
according to the present application is used, deterioration in the tensile
strengt h befaone:rand @fitlerl idiypiag gavan adqueouparat9ve- £xsolplti o, of
caustic soda can be greatly reduced, enabling it to be confirnmed that

al kal i resilStaarclerwas dupiroy ed: 1 \{f0%58]1 ene etk g =ppliidattiom dlad ns
priority from Japanese Patent Application (No. 2010-230775) filed on

Cct ober 13,'20%0'e wihiEh G&HGicioriporatied Bya i effer encel therleithd n its
entirety. Industrial Applicability [0159] . The pol yphenyi ene et her
powder accor WY 0 thie' Presem idiems o ey i%tf@tqq&élqli/ Pl ildability as

a material for t onobj | e .conponent s, at resi stant conponents, conponents
for el ectrdnic O}H‘Lﬂlﬁ}%itgoliyﬁg%&%%e ¢o é?ﬁ"%(,?@rcdiﬁe?r ir{% dgert’s

i nsul ating fil d the like . - .96 - Cains [C.aiml

pol yphenyi étn}{é% 251'(5 Ogbr% pdoc\/\?cferrdlhn iLnOg 1‘2“1 %rseeseang;a‘lrp njtlcsdptejlcol?’i cangr avity of.

0.40 or norsg apd, ) 83,0n Jess.,and somuising 5 4,020 msadof ;4 conponent

having a nol ecul ar wei ght of 50,000 or re and 12 to 30 m_asst% of a
conponent hawdguA TRl Lo ar- el igfda ofu8,R0% oryd:assii ddaimA. The

pol yphenyi ene et her powder according to claim1l, which has a reduced
viscosity (ffdisg/ic) of 0.20 di/g or nore and 0.43 di/g or less. [Caim 3]

<Example 30>

80 mass% of the polyphenylene ether powder obtained

in Example 5 and 20 mass% of glass fiber were melt-

kneaded in a twin-screw extruder to produce pellets of a

glass fiber-reinfored polyphenylene ether resin

composition. The resin temperature at this stage was

344°C. Using this glass fiber-reinfored polyphenylene

ether resin composition pellet, alkali resistance was

evaluated based on the above-described method. The



A pol yphenyi ene ether resin conposition, conprising: (a) the

pol yphenyl ene et her powder according to claim1l;and (b) a good
sol vent for the pol yphenyl ene ether pOV\ger. [ C ai m 4] The
pol yphenyi ene ether resin conposition décor di ng to claim3, wherein (b) the

good solvent is one or nore solvents selected fromthe group consisting of
aromati ¢ hydrocarbons, hal ogenat ed hydrocarbons, nitro conpounds, aliphatic
hydr ocar bonisgnantke et thersgtlif Gafand]dippindhen pdiy phrenydenes @tihierort esi n
conposition according to claim3 or 4, wherein a mass ratio ((a)/ (b)) of
(a) - 97 -of heapdl yphera eres ettheéfP powdet tthoe ()nthke gooesptlvent is 5/ 95
to 60/40. [Caim®6] A polyphenylene ether resin conposition, conprising:
(a) the pol ypHenyd enel#d higt  Ponder  eeordt iy 1o ai ISt eghds ¢ wfiller.
[Claim7] , The T’?OI yphenyl ene et her resin conposition according to
claim6, whet éi'ff ()l tthe S ierTi & 96fe Cor “Rorte Fi IFIFEFS9sé 66t éd S rom t he
group consias]('%(g1 ng. of gLI ass fibers,. metal fibers, | or%‘tani c salts,, .

wol | ast oni t& 9 k&1 $h, “ 1%l T PREI€i U 5r BEHATE!® 774 ¢% O Tand 153 &7 U oxi de.
[ Cl ai m 8] %6@&2*19;9 for producing the polyphenyl ene ether powder according
to claim1l or 2, t'he” net hod conpri si ng: step 1 of obtaining a

sol ution (1)yingl uding pol yphenyl ene ether and a good sol vent by

pol ymeri zi ng a phenol conpound whil e introducing oxygen in the presence of

a catal yst {anidher goog: sotaghte for- the pol yphenyl ene et her; step 2 of
obtaining a solution (I1) fromthe solution (1) obtained in step 1 in which

a concentrati on sof nahe spelfy phenyl-eRenetieknkas theen padjiust ed 1.0 2% Mass% or
nore and 45 mass% or | ess; step 3 of obtaining a slurry by m xing the
sol ution (1i1r) Ghbtra mediven Btaep 2 W tdnd JJoorasof wentg faors thiber were

melt-kneaded Iin a twin-screw extruder to produce pellets

of a glass fiber-reinforced pclyphenylene ether resin

compesition. The resin temperature at this stage was

340°C. Using this glass fiber-reinforced polyphenylene

ether resin composition pellet, alkalil resistance was

evaluated based on the above-described method. The

tensile strength before dipping in the agueocus solution

of caustic soda was 90 MPa, and the tensile strength

after dipping in the agueous solution of caustic soda was

72 MPa. The retention rate of tensile strength before

and after the dipping in the aqueous sclution of caustic

soda was 80.0%.

Based on a comparison of Example 30 and Comparative
Example 24, when the polyphenylene ether powder according

to the present application is used, deterioration in the

tensile strength before and after dipping in an agueous



- 98 - polyphenyiene ether and precipitating the pol yphenyl ene ether; and
step 4 of mlling a wet pol yphenyl ene ether obtai ned by subjecting the
slurry obtained in step 3 to solid qung separation, wherein in step
1, an anount of oxygen introduced is 20°to 30 NL per nol of the phenol
conpound, and in step 3, the polyphenyl ene ether concentration in the
slurry when precipitating the pol yphenyl ene ether is 15 nass% or nore and
30 mass% orsdlessionf Gaimm@itic sodalhearmetehod dfaorl yproducian tdebling

pol yphenyl ene et her powder according to claim®8, wherein in step 3 a slurry
t enper at ur el tvheh 5t eedpl tandchd:die Ppdiadpherm ierfe ratcherad $.1QC redhor e and

70C or | ess,
{O}SBJ

This application claims priority from Japanese
Patent Application (Neo. 2010-230775) filed on October 13,
2010, which 1s incorporated by reference herein in its

entirety.

Industrial Applicability
[0159]

The polyphenylene ether powder according to the
present invention has industrially applicability as a
material for automoblile components, heat resistant
components, compenents for electronic equipment,
industrial components, covering agents, insulating films

and the like.



Claims

[Claim 1]

A polyphenylene ether powder having a loose apparent
specific gravity of 0.40 or more and 0.85 or less, and
comprising 5 to 20 mass$% of a component having a
molecular weight of 50,000 or more and 12 to 30 mass% of
a component having a molecular weight of 8,000 or less.
fClaim 2]

The polyphenylene ether powder according to claim 1,
which has a reduced viscosity {nsp/c) of 0.20 dl/g or
more and 0.43 di/g or less.

[Claim 3]

A polyphenylene ether resin composition, ceomprising:

(a}) the pclyphenylene ether powder according to
claim 1 ; and

(b} a geood scolvent for the polyphenylene ether
powder.

{Claim 4]

The polyphenylene ether resin composition according
to claim 3, wherein (b) the good solvent 1s one or more
solvents selected from the group consisting of aromatic
hydrocarbons, halogenated hydrocarbons, nitro compeounds,
aliphatic hydrocarbons, and ethers.

[Claim 5]
The polyphenylene ether resin composition according

to claim 3 or 4, wherein a mass ratio ({(a)/{(k}))} of (a)



the polyphenylene ether powder to (b} the good solvent is
5/95 to 60/40.
[Claim 6]
A polyphenylene ether resin composition, comprising:

(a) the polyphenylene ether powder according to
claim 1; and

(d) a filler.
[Claim 7]

The polyphenylene ether resin compoesition according
te claim 6, wherein {d) the filler is cne or more fillers
selected from the greoup consisting of glass fibers, metal
fibers, inorganic salts, wollastonite, kaolin, talc,
calcium carbonate, silica, and titanium oxide.

[Claim 8]

A method for producing the polyphenylene ether
powder according to claim 1 or 2, the method comprising:

step 1 of cbtaining a sclution (1) including
polyphenylene ether and a good solvent by polymerizing a
phenol compound while introducing oxygen in the presence
of a catalyst in the good scolvent for the polyphenylene
ether;

step 2 of cbtaining a solution (II) from the
solution (I) obtained in step 1 in which a concentration
of the polyphenylene ether has been adjusted to 25 mass%
or more and 45 mass% or less;

step 3 of obtaining a slurry by mixing the solution

(II) obtained in step 2 with a poor soclvent for the



polyphenylene ether and precipitating the polyphenylene
ether; and

step 4 of milling a wet polyphenylene ether obtained
by subjecting the slurry obtained in step 3 to solid-
liguid separation, wherein

in step 1, an amount of oxygen introduced is 20 to
30 NL per mol of the phenol compound, and

in step 3, the polyphenylene ether concentration in
the slurry when precipitating the polyphenylene ether is
15 mass% or more and 30 mass% or less.
[Claim 9)

The method for producing the polyphenylene ether
powder according to claim 8, wherein in step 3 a slurry
temperature when precipitating the polyphenylene ether is

0°C or more and 70°C or less.



