DESCRIPTION PRODUCTION METHOD FOR MOLDED ARTICLE OF POLYPHENYLENE
ETHER-BASED RESIN COMPOSITION TECHNICAL FIELD [0001] The present invention relates
to a production method for molded article of a polyphenylene ether-based resin composition, and more
particularly, to a production method for molded article of a polyphenylene ether-based resin
composition enabling the production of a polyphenylene ether resin-based composition having a
favorable color tone and free of decreases irﬁgﬁ%ﬁ\mme& at high production efficiency.
BACKGROUND ART [0002 Althou%? o%%qﬂeréylene ether resin is an engineering plastic having
S

superior ﬁ&&Pr%%Fé?aWcé?Ee%J&HcﬁP&w%Pa d"cheMmical tésistance; it conversely aiso has

shortcomings consisting of poor fluidity ing difficul Id. Consequently, a material
incorporating a polystyrene-based resin%\}vr]}‘glg':‘,?ﬁ]evgéﬁ)(évlg)ec;é f%ﬁhgé?purpose of improving the moldability,

fluidity an&iggﬁééisiﬁ@%g of polyphenylene ether (see Patent Document 1), this is typically referred

toasa e ether resin, and is used in numerous fields as a type of engineering
plastic. [OR%% fl]owever, since polyphenylene ether resin has a high glass

The present invention relates to a production method for
molded article of a polyphenylene ether-based resin composition,
and more particularly, to a production method for molded article
of a polyphenylene ether-based resin composition enabling the
production of a polyphenylene ether resin-based composition having
a favorable color tone and free of decreases in physical properties,
at high production efficiency.

BACKGROUND ART

[0002]

Although polyphenylene ether resin is an engineering plastic
having superior heat resistance, electrical characteristics and
chemical resistance, it conversely also has shortcomings
consisting of poor fluidity and being difficult to mold.
Consequently, a material incorporating a polystyrene-based resin
was developed for the purpose of improving the moldability,
fluidity and impact resistance of polyphenylene ether (see Patent
Document 1), this is typically referred to as a modified
polyphenylene ether resin, and is used in numerous fields as a type
of engineering plastic.

[0003]

However, since polyphenylene ether resin has a high glass
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transition temperature, it requires a high molding temperature, thereby resulting in Increased
susceptibility to discoloration caused by thermal degradation. This problem of discoloration is also a
significant problem in the case of attempting to improve fluidity by incorporating a polystyrene-based
resin and the like, and is an Important Issue to be overcome. This problem of discoloration during
molding is known to be primarily caused by oxidative deterioration by oxygen, and a method is sought
that enablé$ BRit(siGn misiting 8 be Carried ot StficiéritlyAwhite prélRnting dxidative ttetioration.
[0004] In order to produce a pellet, (molded article) as am Idi{;]g material from the

above-m&ROEd pdifistenytéife eter RS FomikuTeSIPo fohe Ethérsit o aton

polystyrene-based resjn, and an additive as necessary, is supplied to xtruder followed by melting
ind kneatit Faide/ e SATider SaHIdIRg 15 Strarbe: doshig. Slthing e Sirandsand pefiSization.

When incorparating the polystyrene-based resin into a polyphenylene ether.resin_ powder, supplying to
B oSk Rttt S G LNl LA S Ut et il

resulting jn suseepybilty of the pelvehenylenc ethor resin o odative detarjoration, [0003), .

Although a me consisting of adding e raw materials is ordinarily us

prevent this pxjdatiye dﬁt@@g@ggg (see,Patent Document 2), the effect of this alone is not adequate,

and although a method involving supplying an inert gas such as nitrogen gas to the extruder has also

been deployed (sgie;RaentDacyments3)s the st of simply; SKPRXING ALINEL gas imalso pt

adequate. [0006] In the case of using a so-called powder obtained directly from a polymerization
device fof, the,polyphenyleneetherresininiRarticulal - sinee polyphenylens sthex resin powdsy has a

low apparent density in a powdered state and contains a large amount of air, the problem of oxidative
deterioratign hecommes evERIMOLR SBMAYS. extrusion molding to be carried out
efficiently while preventing oxidative deterioration.
[0004]

In order to produce a pellet (molded article) as a molding
material from the above-mentioned polyphenylene ether resin, a
mixture of polyphenylene ether resin, polystyrene-based resin, and
an additive as necessary, 1is supplied to an extruder followed by
melting and kneading inside the extruder, extruding into strands,
cooling, cutting the strands and pelletization.

When incorporating the polystyrene-based resin into a
polyphenylene ether resin powder, supplying to an extruder,
extruding and molding, air is entrained with the resin and 1is
entrapped therein, thereby resulting in susceptibility of the
polyphenylene ether resin to oxidative deterioration.

[0005]

Although a method consisting of adding an antioxidant to the

raw materials 1is ordinarily used to prevent this oxidative

deterioration (see Patent Document 2), the effect of this alone
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Moreover, when supplying a polyphenylene ether resin powder to an extruder, air incorporated in the
resin from the cylinder of the extruder flows back towards the hopper, resulting in increased
susceptibility to the occurrence of so-called feed neck phenomenon, thereby also resulting in the
problem of a sudden decrease in productivity. [0007] Under such circumstances, there has been a
strong desire to develop a method for efficiently producing.a resin molded article (pellet) having
favorable'Cofd? ton8ehte ot Wecteased i pRyaical Bropertias Trohy &2 papienyieh’ ier fesin
powder and a olé/styrene-based resin. CITATION LIST PA%TENT LITEéEATLéRE [0008] Patent
Documerfto® 1 8¢ Patéht'Nd: 3583238%°5 “Palehit DoCumEnt 2: 1aparese PART Application

Laid-Opep.No. 2003 246865 Ratent Dacument 3; Jaganese Patent Appjication Laid Opep No.
gas 1s also not adequate.
[0006]

In the case of using a so-called powder obtained directly
from a polymerization device for the polyphenylene ether resin in
particular, since polyphenylene ether resin powder has a low
apparent density in a powdered state and contains a large amount
of air, the problem of oxidative deterioration becomes even more
serious.

Moreover, when supplying a polyphenylene ether resin powder
to an extruder, air incorporated in the resin from the cylinder
of the extruder flows back towards the hopper, resulting in
increased susceptibility to the occurrence of so-called feed neck
phenomenon, thereby also resulting in the problem of a sudden
decrease in productivity.

[0007]

Under such circumstances, there has been a strong desire to
develop a method for efficiently producing a resin molded article
(pellet) having favorable color tone and free of decreases in
physical properties from a polyphenylene ether resin powder and
a polystyrene-based resin.

CITATION LIST

PATENT LITERATURE

[0008]



TECHNICAL PROBLEM [0009] With the foregoing in view, an object of the present invention is to
provide a production method for molded article of a polyphenylene ether-based resin composition
enabling the production of a polyphenylene ether resin-based composition molded article (pellet)
having a favorable color tone and free of decreases in physical properties at high production efficiency.
SOLUTION TO PROBLEM [0010] As a result of conducting detailed analyses and extensive
studies on phendierid that SEEHEdUring meting arithkidadify to’aétieve the above-mentioned object,
the Inventors of the present inventionéound that the problems can be solved by using a specific
polyphenylene ether Fatin ISR And fre it 1he SHedi biet Witk a SBel ttho, trereby
leading t%h88@9£eéfig§6%f the present invention. In addition, nearly all problems were able to be solved
by using the polystyrene-based resin Incorporated Jr] the polyphenylene ether resin powder Jr] a
specific form that demaonstrates littl trainment of ail, and incorporating using a cial method that
does not cause e?EC&R/E g%f)lérr%eléﬁ %O ﬁpaneﬁgr?%e )?eélgcgz nglﬁt)azcgﬁ%% ri]f“lg\%elf?t}igogﬁo of trﬁllg)present
inventionﬂgéo_rg%%gpg method for molded article of a polyphenylene ether-based resin composition is
provided, wherein in the production of a polyphenylene ether-based resin composition molded
article bydpgeling angdkngading-a pelyphenylene ether resin, a polystyrene-based resin and, as
necessary, an additive withram extruder, 1) a powder having a mean particle diameter of 50 pm to
600 pm i Hsegl forthe pohyphenylene ether resin, and 2) the powder is treated with an inert gas
by allowing the powder to flow down in a flowing state over a distance of 1 m or more through an inert
gas having)ap ®xygen concentration of 10% or less before introducing the powder into the extruder.
[0012]

With the foregoing in view, an object of the present invention
is to provide a production method for molded article of a
polyphenylene ether-based resin composition enabling the
production of a polyphenylene ether resin-based composition molded
article (pellet) having a favorable color tone and free of decreases
in physical properties at high production efficiency.

SOLUTION TO PROBLEM

[0010]

As a result of conducting detailed analyses and extensive
studies on phenomena that occur during melting and kneading to
achieve the above-mentioned object, the inventors of the present
invention found that the problems can be solved by using a specific
polyphenylene ether resin powder and treating the specific powder
with a special method, thereby leading to completion of the present
invention. In addition, nearly all problems were able to be solved
by using the polystyrene-based resin incorporated in the
polyphenylene ether resin powder in a specific form that

demonstrates little entrainment of air, and incorporating using
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In addition, according to a second invention of the present invention, a production method for molded
article of a polyphenylene ether-based resin composition is provided wherein, in the first invention, a
pellet having a mean particle diameter of 1 mm to 5 mm is used for the polystyrene-based resin.
[0013] In addition, according to a third invention of the present invention, a production method for
molded article of a polyphenylene ether-based resin composition is provided wherein, in the first or
second ifveMiBh 4 belEthiing BA apParehttehshty BF $ 166014055 With RSpELAD the apparent
density of §1e lyphenylene ether resin powder is used for the polystyrene-based resin. [0014] In
addition, 5 Q&Bd?ng to a fourth invention of the present invention, a production method for molded
article of a polyphen Ieine ether-basde.d resig compo itiorys Qroviqud. Whereip, ig any of the firgt to third
inventions, the po ja}s ()%/ré/rfe-baa%(éarresl,irﬁqs used at ﬁgﬁs by \Iflv\élegrh 6100’ parts%%/ v?ejféehgtebnased on

100 parts, by welolyt of the, polyphenylene ether fosin, [0018). njagltion, acegrding fg.a fifh
Invention Or} tﬁe present invention, a pl’OCﬁJCtIOﬂ metﬁod for m0|dré18 article ot a po?yp%eny ene

o | e ! e et
ether a;quﬁd%&ﬁ@ngy%&ggﬁ provided,w il g]oﬁy@ég gt the first to r%orttgt RYENLORS, When

supplying the er resin and the polystyrene-based res e extruder, the gaseous

oxygen concentration;in & supply unit,of the extruder js held ta, 1% or lass. [0016] .  n.addition,

according to a sixth invention of the present invention, a production method for molded article of a

polyphenylene sther-basgd rasiy a%ﬁeiig%gwpy ﬂ?% wherein. inany of hefrshiodifthinyentions,
a maximum peak of particle size distribution of the polyphenylene ether resin powder is within the
range of 30;pm-10,300; pm, and half widtb of the maximum peak is;500,8M QL lesss 0017] o
additive with an extruder,
1) a powder having a mean particle diameter of 50 pm to 600
um is used for the polyphenylene ether resin, and
2) the powder is treated with an inert gas by allowing the
powder to flow down in a flowing state over a distance of 1 m or
more through an inert gas having an oxygen concentration of 10%
or less before introducing the powder into the extruder.
[0012]
In addition, according to a second invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in the first invention, a pellet having a mean particle diameter
of 1 mm to 5 mm is used for the polystyrene-based resin.
[0013]
In addition, according to a third invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,

in the first or second invention, a pellet having an apparent density
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In addition, according to a seventh invention of the present invention, a production method for molded
article of a polyphenylene ether-based resin composition is provided wherein, in any of the first to sixth
inventions, the molded article is a pellet. [0018] In addition, according to an eighth invention of the
present invention, a production method for molded article of a polyphenylene ether-based resin
composition is provided wherein, in any of the first to seventh inventions, the polyphenylene ether
resin povitfer %ﬁB thetPolystyrend-bhled ¥t plilet Bretipp el tor e extGasrby adjistihgthe
blending ratio thereof using separate quantitative feeders.éoo 91é In a(idition, according to a ninth
invention ot tHE TSR TR ENIET 4 R EOH oG IGF Mok S bFA PLFHETRRE"

ether-based resin composition is provided wherein, in any of the first to eighth inventions, the residual
toluene concentration of the polyphenylene ether resin powder is 0.05% by weight to 0.5% by weight.
[0020] I dition, according to a tenth invention of the present invention, a production method for
molded aE‘tlc{fe of a polyphenylene ether-based resin composition is provided wherein, in any of the first

to ninth inventions, the, apinsic, viscasity A the polyphienylene ether resinpawderis 0.2.da o 06

dl/g, and the number of terminal hydroxyl grotps thereof is 0.3 groups to 1.5 groups per

phenyleng giherynits. [00211,, 40 addision. aceqrding te an elgyanthinvention of the gresent

invention, a production method for molded article of a polyphenylene ether-based resin composition is

provided yhereine iqur@ﬁef the first fo.tenth inventions,@ Sopreleentent phthesrelyphenyene ether
resin powder’is 0.02 ppm to 0.2 ppm.

in any of the first to third inventions, the polystyrene-based resin
is used at 5 parts by weight to 100 parts by weight based on 100
parts by weight of the polyphenylene ether resin.

[0015]

In addition, according to a fifth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in any of the first to fourth inventions, when supplying the
polyphenylene ether resin and the polystyrene-based resin to the
extruder, the gaseous oxygen concentration in a supply unit of the
extruder is held to 10% or less.

[0016]

In addition, according to a sixth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in any of the first to fifth inventions, a maximum peak of particle
size distribution of the polyphenylene ether resin powder is within
the range of 30 um to 300 um, and a half width of the maximum peak

is 500 um or less.



[0022] In addition, according to a twelfth invention of the present invention, a production method
for molded article of a polyphenylene ether-based resin composition is provided wherein, in any of the
first to eleventh inventions, the filling ratio of the polyphenylene ether resin and the polystyrene-based
resin in a solid transporting zone of the extruder is 30% or less. [0023] According to a thirteenth
invention of the present invention, a production method for molded article of a polyphenylene
ether-baset resin composition is provided wherein, in any of the first to twelfth inventions, a vent-type

extruder is used for the extruder, and molding is carried out hy forming gas sealing portions using
molton resin in 2 SErBN G A < SBITF BB B oS HET Sht BEoH oot 609 1 Beltion,

accord'“%‘{f%rﬁ%‘iréq%e,”th 5'1“"9;5‘98&?@H‘leorP.f.e%ee”Eﬂ%"o‘Ff‘t'?”za %%dl“o?éﬁ” mer”c}&’%{or mlded article of
a polyphenylene ethet-based resin compositionis prowde&whereln, i the thireeenth invention, the
extruder is a vent-t extruder, and the degree.of pressure .reduction of a pressure reduction vent
thereot 1 068 DALt 0.6 Rt 10058, e AR AcecH i L THEGEh G Shan of he
present inyenfign. &piaglicfipn fyepd.for molded arials of 2 Raluphenyiene eiherbased esin
composition Is pyrowde wherein, in any of the first to fourteenth inventions, a phosphorous-based
flame ret@gi?péjcsoadded as the additive. [0026]

[0018]

In addition, according to an eighth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in any of the first to seventh inventions, the polyphenylene ether
resin powder and the polystyrene-based resin pellet are supplied
to the extruder by adjusting the blending ratio thereof using
separate quantitative feeders.

[0019]

In addition, according to a ninth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in any of the first to eighth inventions, the residual toluene
concentration of the polyphenylene ether resin powder is 0.05% by
weight to 0.5% by weight.

[0020]

In addition, according to a tenth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,

in any of the first to ninth inventions, the intrinsic viscosity
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In addition, according to a sixteenth invention of the present invention, a production method for molded
article of a polyphenylene ether-based resin composition is provided wherein, in the fifteenth invention,
the phosphorous-based flame retardant is supplied further downstream from a gas sealing portion
downstream of a vent port. [0027] In addition, according to a seventeenth invention of the present
invention, a production method for molded article of a polyphenylene ether-based resin composition is
provided Whergin, P thePSiRtEEnT Mvehtir, theoHbspRESUs-basdd flaftie/ fetirdant s Suiied
downstream of the pressure reduction vent in a liquid state having g viscosjty.of 0.001 Pals to 3 Pa[s.
aE](fdiﬁ é;hnf@é?lw%? %

[0028] 2 AnAdifiH sccordingT6 S & NB6R U the Brdsent invention, a7pt88Gction

method f%r m Id5ed article of aeggoI}/BIaer%)Qene Jerzther-b sggrresin.composition is provided wherein, in
. Z

any of the first 10 sévertsenth inventio %nﬁjo %heen% ene et'ﬁrérl-gaéed resin composition is extruded

from the ﬁ %;qeér in the form of strands, and the strands are cooled by being introduced into cooling
water within 2 seconds after coming out of the extruder. [0029] In addition, according to a

nineteenth inventign ofthe presentinvention, & produstianmesnod for molded article f 8 o e

polyphenylene ether-based resin composition is provide erein, In the eighteenth invention, the

strand temperature, s adjusted 10,90¢.10 1p0G by fagling:and the, strands gre.qutia this femperature

range. [0030] Moreover, according to a twentieth invention of the present invention, a

polyphenylene gther-based Lesin compositian.peliet s proyded thatis prodyceebhy gny of the first to
nineteenth inventions. ADVANTAGEOUS EFFECTS OF INVENTION [0031] According to the

productionmethpd,ef a polyphesylens %@ga@a%%%%'rﬂ&_le,pocﬁi@@Feglietégﬂt&%maewtm@ntipn, a
molding method can be provided that enables the production of a polyphenylene ether-based resin
compositiom peliet havingfaxerable ealer toneandfree of degreasgs in physicalfygperties
[0022]
In addition, according to a twelfth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in any of the first to eleventh inventions, the filling ratio of
the polyphenylene ether resin and the polystyrene-based resin in
a solid transporting zone of the extruder is 30% or less.
[0023]
According to a thirteenth invention of the present invention,
a production method for molded article of a polyphenylene
ether-based resin composition is provided wherein, in any of the
first to twelfth inventions, a vent-type extruder is used for the
extruder, andmolding is carried out by forming gas sealing portions
using molten resin in a screw on an upstream side and a downstream
side of a vent port.

[0024]

In addition, according to a fourteenth invention of the
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at high production efficiency. BRIEF DESCRIPTION OF THE DRAWINGS [0032] FIG.1lisa
schematic cross-sectional view showing an embodiment of an extruder and screw used in the present
invention; FIG. 2 is a schematic cross-sectional view showing an embodiment of a raw material
supply unit of an extruder used in the present invention; and FIG. 3 is a schematic cross-sectional
view showing an embodiment of a raw material supply unit of an extruder used in the present

invention® BESCRIPTIOR'OEEMBOBIRENTS 10035F L RO AlthGigh thetoflowinh prodides atetailed
explanation of the ﬁresent inv%?tiog b in%icatin% embodiments and examples thereof, the present
invention8 nEPfimitéd & thé %w.l?éaﬁm Jitehits SRE exampras, Buttathat Can Be Srsitrarily
modified Withﬂi aran e that gges not deviate frgm the gist Cg[)f the present jcnvention.LQC034 The
.1n the Trteen l&V%nthD. o ? exé%ycﬁr 1S aven —tng F r% er
present invention relatesto a production method for molded article of a polyphenylene ether-based
resin composition b era%('%']é‘%ar”\%%?%%%? 358%'9,{ henylene %”‘f%%fé%%% Polyshreng:based,resin
and, as necessary, an-additive with an extruder, which comprises tha
thereof is -0.099 MPa to -0.06 MPa.
[0025]
In addition, according toa fifteenth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in any of the first to fourteenth inventions, a phosphorous-based
flame retardant is added as the additive.
[0026]
In addition, according to a sixteenth invention of the present
invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in the fifteenth invention, the phosphorous-based flame retardant
is supplied further downstream from a gas sealing portion
downstream of a vent port.
[0027]
In addition, according to a seventeenth invention of the
present invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in the sixteenth invention, the phosphorous-based flame retardant
is supplied downstream of the pressure reduction vent in a liquid

state having a viscosity of 0.001 Pas to 3 Pa-s.

[0028]



1) a powder having a mean particle diameter of 50 pm to 600 pm is used for the polyphenylene ether
resin, and 2) the powder is treated with an inert gas by allowing the powder to flow down in a
flowing state over a distance of 1 m or more through an inert gas having an oxygen concentration of
10% or less before introducing the powder into the extruder. [0035] The following provides a
detailed explanation of the present invention with reference to the drawings. FIG. 1 is a schematic
cross-sectional view S5Wihg iy eBERIRTER Bf SR eXttuGerraid §orell dSBeh the prédent ftfvention.
FIG. 2 is schematic cross-sectional view showing an embﬁ)di ent of a treatment device used in the
prosent IRIGHITAT " ETSL3 164 shBHaHE Close sdbTbRA VoW SHOR T i BhibsEiReRtor
treatment divic useq in the Qgeesrepkggnveegtion. LOIQIB% As shown in FIG. 1, h%pe] rsr(éa:lLvr\/1 material

supply umits) #and & éerréear?anged ol the réar side © Igpccy’/ﬁﬁctférof of an é:ﬁyula%er, and raw materlals

conslsting of a polyphenylene ether resin 10 and a palystyrene-hased resin 11 are weighed b
weighing%ge er& 5%%(? g'ean%ltﬂ%% s%%pﬁeeg teon%eee%y édérﬂ T %r)}btpla%rslﬁq’g tﬁropu%%y \ﬁiev{? %fa%lrél/al supply

port 3 pr%"é%e?df inthe Jgar.end ot the cylinder 1, . ¢ e'QéQE&%P%(;‘rQﬂ‘]"EHgOQ RRlyphenyjene ether

resin (also referred to as "PPE") raw material 10 is a powder, and although the form of the

polystyrepg:hased resin jzarbitiary sugh as.a pawder ok pellet, that in, theform of 3 pelit is.ysed
preferably for the
into coolingwater within 2 seconds after coming out of the extruder.
[0029]
In addition, according to a nineteenth invention of the
present invention, a production method for molded article of a
polyphenylene ether-based resin composition is provided wherein,
in the eighteenth invention, the strand temperature is adjusted
to 90°C to 150°C by cooling, and the strands are cut in this
temperature range.
[0030]
Moreover, according to a twentieth invention of the present
invention, a polyphenylene ether-based resin composition pellet
is provided that is produced by any of the first to nineteenth

inventions.

ADVANTAGEOUS EFFECTS OF INVENTION

[0031]

According to the production method of a polyphenylene
ether-based resin composition pellet of the present invention, a
molding method can be provided that enables the production of a
polyphenylene ether-based resin composition pellet having

favorable color tone and free of decreases in physical properties
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reasons indicated below. Although the terms, "powder" and "powdered body" are used in the
present specification, they both indicate the same thing. In addition, the PPE powder exhibits an
appearance and behavior in the manner of powdered starch or cornstarch and the like, and is resistant
to penetration into the screw of the extruder when carrying out pelletization. [0037] An Inert gas
injection port 9 is_provided in the raw material supply port 3, and an Inert gas is supplied therein. The
amount ¢t inédrt §8s REPpiEd-sBhIy fdquiret 1oe an amount that enables the oxygen concentration
measured in the vicinity of the lower end of the raw material supply port 3 to be 10% or less, and is not
required to-beb Wi i exeess Of ARTRe Al Yafats to a gas that is Inert (not having substantially
any reactivqﬁzggﬁth respect to PPE such as nitrogen gas and argon gas, and normally nitrogen gas is
used. e polyphenylene ether resin powder 10 supplied from the weighing feeder 5 contacts an

Inert gas while d nding towards the raw material supply port.3 of the extruder, and air (oxygen)
contained in the %ﬁvder?s réSlacaed %/\(/%hetrﬂ% nert 855?5[80§§C£lolr}laoq;de‘?ltg%nss&rgmfﬁglgthea %){xygen

content o I%'%%B%XBE%”X@r?a%%@?%ﬁé@x?%ﬂ%&? '?g, §8535Eﬁ'ytrk%"%%eedsghetat‘fgwﬁ%g% inert gas,

the polyphenylene ether resin powder 10 is require e in a flowing state since favora

replacement is upahle to,be carried QEBQI}BGE pawder is ggg@@g{@&@glidg]f%g). sh ovﬁHSWiQQ state of

the powder normally refers to a state in winch the powder is in a dispersed state as a result of having
been aQ'@%Bﬂ!&H“%@'@“%&?%&@M%'Qh@%fﬁfg?e[ﬁ)f’ta%fk%%s shown in. E1G L, oriip a
free-falling state thereafter, and particularly favorable treatment can be carried out if the powder 10
contacts the.Inef.gas,while allowingt tosfall freely. [0039]
FIG. 3 1is a schematic cross-sectional view showing an
embodiment of a raw material supply unit of an extruder used in

the present invention.

DESCRIPTION OF EMBODIMENTS

[0033]

Although the following provides a detailed explanation of
the present invention by indicating embodiments and examples
thereof, the present invention is not limited to the following
embodiments and examples, but rather can be arbitrarily modified
within a range that does not deviate from the gist of the present
invention.

[0034]

The present invention relates to a production method for
molded article of a polyphenylene ether-based resin composition
by melting and kneading a polyphenylene ether resin, a
polystyrene-based resin and, as necessary, an additive with an
extruder, which comprises that

1) a powder having a mean particle diameter of 50 um to 600

11



In the case of a free-falling, flowing state as shown in FIG. 1, treatment capacity is affected by the

particle diameter of the powder, falling distance and the like. A general indicator of falling distance
is a minimum distance of 1m in the case of the powder 10 having a mean particle diameter of 50 pm to
600 pm. If the powder particle diameter is excessively small, it becomes difficult to handle

(extrusion mald), while if the particle diameter is excessively large (excessively large pellet), the effects

of treatmBfit are diftfifisiied. [BBE0F L YRISS Y2 GRE Fihbicatd bther forifof treatment of the
polyphenylene ether resin powder 10 with Inert gas., FIG. 2 indicates the providing of mutually
Citorent plates 13 ek S 05 iher SEFALE or i inBr 13 Sheh fa (1 FonHE R er Btney
resin powder 10 falls in a zigz attern. As. a result of employing this structure, movement (flow) is
mpareoHE TS hokae L7 HETEIING disthh el 1 G o erdacl S T Sna! orls the

distance over wttfcp Othe}'rlaowdelr r1;%IIrstin a éigﬁgg ggttegnnbecomes trg:% fallienrgadigafgg. of though
two Weigﬁllngefee ers Band 5' are prov?daed inFIGs 1 andof,y&-:ﬁlréts of the poﬁyp enylene éether resin

powder 1 raqdeg1§ %oel¥%t¥reenleﬁk%]%soe%4@§;p?1]tﬁée Y ée)gl Q{EeoSp%ginengI%QSié Jifndividual blended
amounts by using separate weighing feeders 5 and'5". [0041 As a result of employing this type of
supply m?g]p% in the case of using the polyphenylene ether resin 10 in the form of a powder and the

polystyrene-based resin 11 in the form of pellets, uneven dispersion caused by classification

attributable to difterenegs in,aRpayentdensity between;the pawderand pelietss whichaccur when

supplying the powder and pellets after mixing in advance, can be prevented. Aninert gas is

supplied frogrthesipgrt,gasrniectien parS, @ndhoth the polyghenylene ether resin powder 10 and
pellets of the polystyrene-based resin 11 in a flowing state are treated with the inert gas.

FIG. 1 is a schematic cross-sectional view showing an
embodiment of an extruder and screw used in the present invention.

FIG. 2 1is schematic cross-sectional view showing an
embodiment of a treatment device used in the present invention.

FIG. 3 1is a schematic cross-sectional view showing an
embodiment of a treatment device used in the present invention.
[0036]

As shown in FIG. 1, hoppers (raw material supply units) 4
and 4' are arranged on the rear side of a cylinder 1 of an extruder,
and raw materials consisting of a polyphenylene ether resin 10 and
a polystyrene-based resin 11 are weighed by weighing feeders 5 and
5' and then supplied to the cylinder 1 by passing through a raw
material supply port 3 provided in the rear end of the cylinder
1.

In the present invention, the polyphenylene ether resin (also
referred to as "PPE") raw material 10 is a powder, and although
the formof the polystyrene-based resin is arbitrary such as a powder

or pellet, that in the form of a pellet is used preferably for the
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In the present invention, although the polyphenylene ether resin powder 10 that composes the main
component of the molded article (pellet) is required to be treated with an inert gas, it is naturally also
preferable to treat the polystyrene-based resin 11, which is added to improve fluidity, with the inert
gas. [0042] FIG. 3 shows another example of a mechanism for treating with Inert gas.In FIG. 3, a
structure is employed in winch a spiral-shaped sliding plate 15 is provided around a shaft 14 in the
cylinder T2 & olyprieriididettiet ?8sin powder 10 sent from the weighing feeder 5 flows

downward while flowing along the upper surface of the spiral-shaped sliding plate 15, and is treated
with an Inert gas‘?goﬁkl%'g%e%th as infettion ﬁf)?f”él% as%%%’edﬁé%v aeergr%w(?ﬁﬂgé’f oygenotained
therein. At this time, the flowin stat]t,:e.(su%h as th% dow%va%rlg flow r.ate)ace)f ECQ’? polgﬁlher%)ﬁlg?l% ether

resin pov&djer cgr%%%ec%%trs Saﬁylocs%l Ih%rﬁg thg%ﬁa A inltrﬁdlca irection 16 n FIG. 3,

evertical
although a tank 17.is provided i lower. portion to recover the treated polyphenylene ether resin
oWt 15, (RS buaHl DOnder s e plod SHeaty &'a FBBEa A e kb St saag for

molding, of a@%%;%ﬁ%%%@godrev%%@%g o?sg% yeighing f%%%%% g%]azycﬂa%‘ﬁ%f 'y gls0 g provided at this

location to ena e powder to be supplied to an extruder. As a result of treating the

polyphenyleng efhet tegin with an Inertgas as descringclabove while-in the state, ofa powey, the

oxygen contained therein decreases considerably. Although favorable replacement (removal) of

oxygen dogs not pgrmally pecur evenian Inert gas is blown onto a powdered polyphenylene ether
resin housed in a container (and not in a flowing state), by treating the powdered polyphenylene ether

resin in a(flaygng state (state in winch it is flowing) with an Inert gas as previously described, removal
of the Internal oxygen was found to be carried out efficiently. A raw material polyphenylene ether resin

powder having a mean partiglediameateraf0 s to HAQ pm és,suitable for Hreatmentanvith-nert gas in
consideration of fluidity, surface area and the like. [0044]
supply port 3, and an inert gas 1is supplied therein. The amount
of inert gas supplied is only required to be an amount that enables
the oxygen concentration measured in the vicinity of the lower end
of the raw material supply port 3 to be 10% or less, and is not
required to be blown in excess.

An inert gas refers to a gas that is inert (not having
substantially any reactivity) with respect to PPE such as nitrogen
gas and argon gas, and normally nitrogen gas is used.

The polyphenylene ether resin powder 10 supplied from the
weighing feeder 5 contacts an inert gas while descending towards
the raw material supply port 3 of the extruder, and air (oxygen)
contained in the powder is replaced with the inert gas.

[0038]

In order to ensure that the oxygen content of the
polyphenylene ether resin powder 10 1is adequately replaced
(treated) with the inert gas, the polyphenylene ether resin powder

10 is required to be in a flowing state since favorable replacement

13



On the other hand, the polystyrene resin is preferably used in the form of pellets (having a mean
particle diameter of about 1 mm to 5 mm). In the case of blending into a polyphenylene ether resin in
the form of a powder, by also blending the polystyrene resin in the form of a powder having roughly the
same apparent density normally enables both components to be uniformly dispersed and mixed,
thereby making it possible to prevent the occurrence of classification during molding and the formation
of a non-bﬁif&%%‘%‘?anskﬁ?oﬁ?‘fﬁ&se,% Windttel BFBRIEH tééh%?&é‘?%ﬁ&ﬁ%ed&é)%&Hfa?&r?ﬁ?e-particle
diameter and apparﬁgt density thereof%,ﬁm%this technique is not ruled out in the present invention as
i

well. [0045] RoeVBF 1 the présd EnBSH SES reeoMimended toBi8nd petietiz84 palystyrene

resin with a f%v%?{gd polé%%eni)élene et%er resin. ];h reason for tsh'si Is (r)eg_ar};[}ed to the difference in

melting p%ln 0 enlnpgof)vozn lrbc?lysf‘ysrgr(?er resinhas a I6wer sro?telrlung pOi tHan %o ﬁﬁwnenylene

ether resin and is inferior thereto with.respect to _heat resistance, Thus, in the cas using as a
oo T e T RS Rt lehS S E Do Bonght o

b .out tion.t ' . t ter than that
e”ecesﬁérysﬂ?o%ryl%ﬁ Edfé’?‘.y%e”%%”lﬁe m?%@%@?ﬁ%ea%%@@ ocﬁ‘ecﬁf%t égc%?jﬁo %éﬁ?gn da

of the polyphenylene ether resin, thereby making this unreasonable in terms o

productionwerk.[0046] , ¢, [ys,3wethed isrgferably ysed in which e polystyrensfesin s first

molded into pellets having a small surface area (outer surface area per unit weight) at a temperature

that is low @noygh soas nefdo cause deteriqratian of discolpration, and usedhin aformithat has a less

of a need for deoxygenation treatment. When considering the behavior in the extruder, since
polystyreng gesin having a low softening point, namely that which is easily melted, is introduced into an
extruder in a state having a smaller surface area per unit weight than a powder (state in which it is

difficult to conductheal), meking Hime s semparativedy, slov,thereby demansteating-the.effect of
preventing deterioration and discoloration of the polystyrene-based resin. [0047]
1, treatment capacity is affected by the particle diameter of the
powder, falling distance and the like.

A general indicator of falling distance is a minimum distance
of 1 m in the case of the powder 10 having a mean particle diameter
of 50 um to 600 um.

If the powder particle diameter is excessively small, it
becomes difficult to handle (extrusionmold), while if the particle
diameter 1is excessively large (excessively large pellet), the
effects of treatment are diminished.

[0040]

FIGS. 2 and 3 indicate other forms of treatment of the
polyphenylene ether resin powder 10 with inert gas.

FIG. 2 indicates the providing of mutually different plates
13 inclined on the inner surface of a cylinder 12 such that the
polyphenylene ether resin powder 10 falls in a zigzag pattern. As
a result of employing this structure, movement (flow) is imparted

to the powder and the falling distance is substantially increased,

14



However, in the case of mixing pellets Into a powder, classification (phenomeno nby winch the pellets
and powder separate more easily due to vibrations and the like) ends up occurring, and this causes
problems such as the composition ratio during molding deviating from a prescribed range or being
unable to obtain a molded product. The present invention is also able to overcome these problems.
Namely, a quant itative feeder is used at a precise location.. . _ Classification occurs in the case a

powder antl péliets Bfe allowES to Sind th°d @Bf&in deyrel after miking® RIS finthé presénf

=yen-L][8)n, the weighing feeders 5 and 5' for separately supplying powder and pellets are individually
provided %ao‘?atgg/ te%?é &fﬁ%%ﬁ‘;? 3b6@§) tﬁ%ﬁgﬁﬂ%u%bgfg&?% ‘of the extruder 1, and prescribed

amounts thereof espectively supplied. As a result, both resins are supplied to the extruder at a
prescribed bIend%%ecr%ﬁbP%ktla thlgr/nvégr,)lﬁ:ké%éﬁ/ g%ﬁ/lnegrt%e p%ﬁe% o"iilE?a?s|I“|Dc\<€13ficci)%.d n Elg Use of

pellets ha_ltvirgtg;1 8n231ppaé?fr1te e?ns(i)t¥ 2%%%%%%%?}%?% St%%] ag%r?eﬁn; %eggirty 2{(}:11; EAE eqfolylf%h%nr}/cliene

ether resin powdel’ifBre erable int rew atably arranged in

the cylin er(ﬁ:g%rl %%”iﬁér&’éjlég?é) Jé%r!ﬁgof ’ E‘P@”Q@gﬁ%’%&g&gﬁ%‘%%&&g%égs%.r?i‘!){%&‘?te“a's'

after winc y are finally extruded from a discharge di article If a pellet,

the molten fresin i gxtyudad in,the fopm,of srapds. /A £ogling wajerhath is parmally-proyided in front of

the discharge die 6, and following cooling treatment, thé strands are cut with cutting means such as a
pelletifer 1o gbtain molded products (pellets) having a mean particle diameter of about 1 mm to 5 mm.
When cutting with the pelletifer, cutting becomes difficult if the strands are completely cooled (to about
room tempgsatufe), and since problems such as the generation of fine powder occur, the strands are
preferably cut when the strand temperature if within the range of 90C to 150C. Although the

temperature whepdhg steandstarercutnglers 1o the terperature,gbtaingd by maeasining strand
temperature immediately before entering the pelletizer with a non-contact thermometer, for the sake of

simplicitye i 4 sufficient @ celirct dsujtahimamenat efthecut pellatsiand: measurertheir temperature
by inserting a thermometer. [0049] As shown in FIG. 1, the inside of the cylinder 1 is composed of
at least thyeezonesneonsisting of/a transperting zomera,samixing zeonehe andanmedtipg zoae €,in the
order of those steps.
uneven dispersion caused by <classification attributable to
differences in apparent density between the powder and pellets,
which occur when supplying the powder and pellets after mixing in
advance, can be prevented.

An inert gas is supplied from the inert gas injection port
9, and both the polyphenylene ether resin powder 10 and pellets
of the polystyrene-based resin 11 in a flowing state are treated
with the inert gas.

In the present invention, although the polyphenylene ether
resin powder 10 that composes the main component of the molded
article (pellet) is required to be treated with an inert gas, it
is naturally also preferable to treat the polystyrene-based resin
11, which is added to improve fluidity, with the inert gas.

[0042]

FIG. 3 shows another example of a mechanism for treating with
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[0050] The transporting zone a, the mixing zone b and the melting zone ¢ are demarcated Into
three zones according to the element configuration of the screw 2. As shown in FIG. 1, the screw
configuration in the transporting zone a is composed of a forward conveying screw, and this is rotated
to send unmelted or molten resin from the supply port to the subsequent mixing zone b. Since the
screw 2 in the transporting zone a Increases the amount of plasticization by improving penetration in
order to trlsport Ad melt the pelféts, the depth of ﬂ?etﬁﬁ%véssth%%%yﬁéjepéﬁhéﬁ‘ﬂ%e of other

zones, and the length thereof.is preferably 5 trines to 18 trines the Inner diameter of the cylinder.
[0051]  SPHE ARG e b L oMGSeot 3 inedig e B i Syt s bachdart

conveying,screw an% unmelted gr semi-melted olyphenylene ether resin/polystyrene resin
ransportel o e Aot SO s T R S e T ent R FRIEH by et ek and

high she%rineg farce, . Tpe melti%g Zone cis com osogd f a forward.conveying screw, and sends the
hedwel hlngl e?ger ows Jowrn aﬁ wﬁlge OWing alrony the %ﬁ er . .
molten resin composition to the subsequent front ot the cylinder. A vent gort IS prefera )})prowded in

the meliing, 7o, 9F Gajfying obL remgyal of low:volatile,coipongnts i dhe.esin aw materials. A
& du o which

this time, the vent port 7 is preferably used as a pressure reduction vent throug pressure is

reduced yfifig gyacuym.pymp,apdthe degree, gt pressure regiction theyeof is,mare prefgrably -0.099
MPa to -0.06 MPa. [0052] Although the transporting zone a, which begins starting directly below

the resin sypply.port 3, dylfills Jhe roleefistably drangporting a presciibed:amaunt gEresin, it isy

Inherently difficult to transport a powder with a screw. This is because the fed amount becomes
unstable a2 tesplt ofithe Dowderieantaining Mose space)(98e) asdt Beegpas fipek therghysesulting

in greater susceptibility to the occurrence of so-called "breathing”. The present invention is able to
eliminatethisiprobleM@s 10 can be controlled by oscillating the shaft 14 in
the vertical direction 16.

In FIG. 3, although a tank 17 is provided in the lower portion
to recover the treated polyphenylene ether resin powder 10, the
recovered powder may be supplied directly to a hopper and the like
and used for molding, or another feeding device (such as a weighing
feeder) may naturally also be provided at this location to enable
the powder to be supplied to an extruder.

[0043]

As a result of treating the polyphenylene ether resin with
an inert gas as described above while in the state of a powder,
the oxygen contained therein decreases considerably. Although
favorable replacement (removal) of oxygen does not normally occur
even if an inert gas is blown onto a powdered polyphenylene ether
resin housed in a container (andnot in a flowing state), by treating
the powdered polyphenylene ether resin in a flowing state (state
in which it is flowing) with an inert gas as previously described,

removal of the internal oxygen was found to be carried out
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well. Namely, this objective was found to be able to be achieved by making the filling ratio of the
supplied amounts of resin in the solid transport portion (transporting zone a) within the extruder to 30%
or less. Filling ratio refers to ratio of the supplied amount of resin (volume according to true density)
to the spatial volume per pitch of the screw of the transporting zone a. The above-mentioned
problem is solved by supplying a considerably smaller amount of resin than the supply capacity of the
extruder fHrbuGH HE Ude of & qlattitdifveTedaer AU tHRIRRYLD FBfabR el thé Fedin At hanner.

[0053] Since the function of the mixing zone b has little Involvement with sending the molten resin
forwatd, R73(alH e FORGHESH HAG WEBHET oy PR BerHon IS 2ighd S8ATaSorioh tat

prevents the distribution of gas. In addition, a.gas sealin rtion such as a sealing ring 18 and
the like < PETABY oo S BovistELin S8 e SHES of T SEove menagHEIVeREport 7.
The sealingé[i 168 ?.%metal ring that blocks 70% to 80% of the flow path and fulfills the role of

IStri

preventinaf; ution o?gas by forcing molten resin to be retained in this portion. Namely, by

forming 9BS LR ing portions on the upstream side and downstream side on both sides of the vent port
7, the vent portion is Isolated with respect to gas, and by reducing the pressure of this portion

(including an opes stafe), yolatile camponents and the like in. the malten resin can be effectively

removed. In the case of adding an additive such as a flame retardant, the additiveis preferably

Injected furthey downstream from this,gas sealing porfion(sealing rng 18) ondthe doynsiream szde

thereof. This can be said to be a contrivance for preventing the Injected
1l mm to 5 mm). In the case of blending into a polyphenylene ether
resin in the form of a powder, by also blending the polystyrene
resin in the form of a powder having roughly the same apparent
density normally enables both components to be uniformly dispersed
and mixed, thereby making it possible to prevent the occurrence
of classification during molding and the formation of a non-uniform
composition. Thus, it is matter of common technical knowledge to
match the particle diameter and apparent density thereof, and this
technique is not ruled out in the present invention as well.
[0045]

However, in the present invention, it is recommended to blend
pelletized polystyrene resin with a powdered polyphenylene ether
resin.

The reason for this is related to the difference in melting
point (softening point).

Polystyrene resin has a lower softening point than
polyphenylene ether resin and is inferior thereto with respect to
heat resistance. Thus, in the case of using as a powder having an

apparent density roughly equal to that of polyphenylene ether resin,
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additive from dissipating from the vent portion. [0054] In order to uniformly mix the powdered
polyphenylene ether resin and the pelletized polystyrene resin, a polyphenylene ether resin powder
having a mean particle diameter of 50 pm to 600 pm is used for the raw material polyphenylene ether
resin powder, while pellets having a mean particle diameter of 1 mm to 5 mm and an apparent density
equal to 110% to 140% of the apparent density of the polyphenylene ether resin powder are used for
the polystyreh@-bAS&PRsii® P RRTSUHIFNE pOlyphERYIcHE ether FESIRi M RR pi§ElsHE resin are
compatible in terms of the entire composition, they are respectively used within the above-mentioned
ranges ingrdfef fo c%?‘ﬁ/ out GRiFGH |xintgoof‘f‘he ecﬁ}\]fdeeﬁeogﬁa%%écnyfé Rbthel tésir? gndtﬁln% pellets
of polystyrene resin. If the me article diameter of the polyphenylene ether resin powder is less than
0 o, (0 e RS o LBty Jo'tte BLSPaNCe GT o SR thal rEC S Fosh rom
being supplied to the occurrence of feed neck phenomenon, thereby resulting in poor color tone due
caused b%eglé%sergt?onbgfgﬁeaﬁgﬁ the' ?nne%napr)légrtiglgod%r%eétleorhex%gé s 600 pm, the amount of residua
toluene t gu sequently described Increases, resulting in an Increased likelihood of poor color tone.
Although previously described, in terms of carrying out favorable Inert gas treatment as well, the

preferable mean payficle digmeter of the palyphenylepe. ather resin powger (3.60 pm, 1 390 pm. In

consideration of favorable chsperslbllity in the polyphenylene ether resin powder and thermal behavior

within the.extiuder, the prefgrable meanpadicle diametenQf the polystyreneshasedsesip pellets is 2 =a
to 4 rm. The blended amount of the polystyrene-based resin pellets is 5 parts by weight to 100 parts by

weight, and preferablypges hynweight 1,30 parts By weight, baged on,1Q0 parts Ly wrightof the

polyphenylene ether resin powder. [0055] In addition, in consideration of the effect of favorable

color tongthgdgnaximu peakef the Rarticle sizedistiibution of the pelyphenylene eiber resin powder
is preferably within the range of 30 pm to 300 pm, and the half width value of the maximum peak is

preferably 560 pmor lesss Particle sizedistripution ear bedvegsiwed withpartiskersize distribution
analyzer using the laser diffraction/scattering method to be subsequently described. Moreover, the
polyphenylene ethiee resioqrowides preferablydhas anesidual toluene wencentratior attribytabie to
toluene used as polymerization solvent of 0.05% by weight to 0.5% by weight. If the residual toluene
concentratian,exceessd) .68 by Wweight ¢alor tonesedsiyrbecopmes pogr nahitel the: losverdimit thereof is
about 0.05% by weight. [0056]

is easily melted, is introduced into an extruder in a state having

a smaller surface area per unit weight than a powder (state in which

it is difficult to conduct heat), melting time is comparatively

slow, thereby demonstrating the effect of preventing deterioration

and discoloration of the polystyrene-based resin.

[0047]

However, 1in the case of mixing pellets into a powder,

classification (phenomenon by which the pellets and powder separate

more easily due to vibrations and the like) ends up occurring, and

this causes problems such as the composition ratio during molding

deviating from a prescribed range or being unable to obtain a molded

product. The present invention is also able to overcome these

problems.

Namely, a quantitative feeder is used at a precise location.
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The intrinsic viscosity of the polyphenylene ether resin powder is preferably 0.3 dl/g to 0.6 dl/g, and the
number of terminal hydroxyl groups is preferably 0.3 groups to 1.5 groups per 100 phenylene ether
units. If the intrinsic viscosity is 0.3 dl/g or less, Impact strength of the resin composition becomes
Inadequate, while if the intrinsic viscosity exceeds 0.6 dl/g, moldabllity becomes Inadequate while also
causing the occurrence of defective appearance of molded products. In addition, if the number of
terminal hydroxy(groBips ber 166 Phenyleheethr bitfts i$6S3 Grdupdtiiess tamipatibiity With
styrene-b%sfd resin decrease resultirrgég in_the occurrence of defective ﬁﬁ earagae% and color tone
may alsoWordshiih BAnTgBsmperatureathioshherd TRaditicH if'the ber 8F@tmirial Hydroxy!

groups exceeds :I,C.Sianou%sIf .ltherm%lhséablllt%/ﬁ?le.crea s. [0057] 5 anlg tge p]p::esent invention, when

supplyingp %%Speaypheﬁgﬁene sthier resmvfoeo &r'1d and %rpsolystyrene-baseoar resin %éﬁ‘ettg jﬂ to the

extruder, Sthe asequs oxygen %%n(ferétﬁt@:rlsi% g_ﬁhe isua?l%/iu it 9f th% gxtlrgg%r ils %eelﬁ%tg t160](3/0 or less.
Although tﬁg%ageogspoxygen Concéntration can be held to 10% of I%ss%y provuﬁ[llng e merlygas

supply port 2 in. the hotam, of the hopper 4,and supply i%%ggli”er gag sych as @{goggﬁgggﬁﬁince the
| %f F as

oxygen concentration may end up exceeding 10% as a result of entrapment of air that een

introduceq from ihe polyphepyleng ciner resin, powder Inthe cass of simly retaining nitogerL.gas

alone, the amount of inert gas supplied is increased if the oxygen concentration becomes high while

monitoring oxygen copeeniration indhe resin SURRIY PArL 3iyith anoxygen g%ﬂ%efg%mm%r and the

like (not shown). The preferable gaseous oxygen concentration is 3% or less, while the lower limit

thereof is. kot 0.1% in, eqnsideration;of %@@?nc@l@ﬂ%@_‘ the effect Ofcil%or(%@%%ﬂ@l@f_t@ﬁe and

economy. [0058] Although the set temperature and time in the extruder can be arbitrarily selected
according g theiresikneargposition, type of extruder and the like, normally the kneading temperature is
200C to 350C and preferably 220C to 320C, while the kneading time is preferably 3minutes or less. If

kneading exceedsr3b0G ©1cF rpiautes: # hecormesddiffigulide preventtheanad deterioration abthe
polyphenylene ether resin and styrene-based resin, resulting in increased susceptibility to the
occurreneg ot decrgases éhphysied ipropertiesranddefegtivengppearanee.d0028kin powder
is preferable in terms of handling.
[0048]

The screw 2 is rotatably arranged in the cylinder 1, and
carries out smooth transport, mixing and finally melting of the
resin raw materials, after which they are finally extruded from
a discharge die 6. In the case the molded article is a pellet, the
molten resin is extruded in the form of strands. A cooling water
bath is normally provided in front of the discharge die 6, and
following cooling treatment, the strands are cut with cutting means
such as a pelletizer to obtain molded products (pellets) having
a mean particle diameter of about 1 mm to 5 mm. When cutting with
the pelletizer, cutting becomes difficult if the strands are
completely cooled (to about room temperature), and since problems
such as the generation of fine powder occur, the strands are

preferably cut when the strand temperature is within the range of
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In addition, when supplying the polyphenylene ether resin powder 10 and the polystyrene resin pellets
11 to the extruder, the polyphenylene ether resin powder 10 and the polystyrene resin pellets 11 are
preferably supplied guantitatively by providing a quantitative supplying a quantitative feeder (weighing
feeder) 5 in the lower portion of the hoppers 4 and 4'. As shown in FIG. 1, hoppers 4 and 4' and
guantitative feeders 5 and 5' are provided in the upper portion of the resin supply port 3 of the
extruder,%oé:p?éff/pﬂ’léﬂﬁéne ether resin and polystyrene-based resin are supplied from their
respective quantitative feeders 5 and 5' corres ond'neg to ﬁftleir blending ratio. At this time, a height H of
the upper portiort of th8 '$&Pply Fort 3Rt %BF ﬁw@'i% n ﬁe%tﬁ%h%%ﬁgﬁe %Werrr%énﬁfﬁoﬁaer and

polystyr_egﬁ resi -basega{aellets are aallgwedéc_) f%ll or in other words, ttge%Jocl}/phggxllege e%her resin

powder is a owed 6~ ﬁow%l%%venwa(? in érfl%wmg é}tatem for 1M ormore; At this time, as a resuft of

supplying g9, Inert 4as (such.as.nitrogen gag) having a,gasequs oxyaen sonceniraion of 103 o less
I 9 8pp y por? , the polyphenylene ether resin powder is

from the Inert gas supply port 9'in the resin’'s

treated wit etE‘%?Q%rEQ%?- 19060}, . séﬁsrggaifﬁ%‘g%?gy"fg into the 0@P§£§f4c%”9o 1 l-ddition,

polyphenylene ether resin powder (raw materia has been preliminarily treate with Inert gas

can be Infroducedinto the hoppars 4,and.4.apd ﬂi‘é‘@@%h’&%éﬁ@%‘@-éHeSPPht%ﬁ@é%a'H?{éatura”y

notnecessary to make the height of the supply port 3 to be 1 m or more. By quantitatively

supplying)gguplpg/é'qg;ﬁ%r weighing) eachof the resins immediately prior to being Introduced into the
extruder, both resins (powder and pellets) are mixed in advance, thereby allowing the obtaining of a

compositigfphaming a more stable blending ratio. [0061] Moreover, the supplied amounts of the
polyphenylene ether resin and the polystyrene-based resin in the transporting zone a of the extruder

are preferably coptyoled.se that then- fillingxatie ismaintained at 30% apless: Hllingdatie %44 is
defined as the occupied area of the resin relative to the effective spatial area in a cross-section of the

cylinder. By makiag dhedfilling:ratio 30% 0t dess; the resinstcaimbe supplieg stably-and as airggult
thereof, a resin composition pellet having favorable color tone is easily obtained. With respect to

the configuration ohthe screwl? imtheexirider,ithe thixingrzine b, cornpesedkafpbackward conveying
screw or kneading element and the like, is provided between the transporting zone a and the melting
zonec. [0050]
The transporting zone a, the mixing zone b and the melting
zone c are demarcated into three zones according to the element
configuration of the screw 2. As shown in FIG. 1, the screw
configuration in the transporting zone a is composed of a forward
conveying screw, and this is rotated to send unmelted or molten
resin from the supply port to the subsequent mixing zone b. Since
the screw 2 in the transporting zone a increases the amount of
plasticization by improving penetration in order to transport and
melt the pellets, the depth of the grooves thereof is deeper than
those of other zones, and the length thereof is preferably 5 times
to 18 times the inner diameter of the cylinder.
[0051]

The mixing zone b is composed of a kneading disc, a mixing

screw or a backward conveying screw, and unmelted or semi-melted
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Since the mixing zone has little force that causes the resin to be sent forward, the resin is retained in
this portion to a certain degree, and the Internal space of the cylinder 1 is partially blocked by this
retained resin. Namely, a gas sealing portion is formed by this retained resin. The mixing zone b is
located on the upstream side of a vent port. [0062] The sealing mg 18 is provided on the
downstream side (die_side) of the vent port 7 of the melting zone c. Although astructure can also be
provided RiTACEALSEE 1 Fesif 16 berfetdiéd “duth e & Backiarid cohdeyiRg sthsv of Backiard
conveying kneading element, normalg/ the sealin mgb18 is used that only requires a shorter width

r

(lengthwiSé UeRASH tIgHGE Tt d6relit 2 " Fhe LRy G 18 i5 1T thE Forht o & ¥nd Bkt fits onto
the screw, and forms a gas se Iin%llportion by blocking about 70% to 80% of the flow path and

interruptiﬁé]f T flow of Fesin. @ 8 &ffects ofthe Vent are further Improved and volatile components
and the like in th%ﬁ%5|rgealrg ifavoratélg%r%mioved b gas gegjﬁmg @ortlog% %rggldeg uPstream and

downstream of the vent port 99[(%00 second’ gupply portOBrer]\ay e ppafwgedrl downstream of the

vent port 7.and fyrther dowpstream fﬁ%@fﬂeécﬂﬂgg {[1191 38 %‘Bdt%agg%ig & l%gl«l‘%c.t?g#”é'f%‘%uced
under pressure) as necessary from this second supply port 8. For example, a volatile additive such as
aphOSpm%Ey§§E§ﬁger. A vent port 7 is preferably provided in the melting

zone ¢ for carrying out removal of low-volatile components in the

resin raw materials. At this time, the vent port 7 is preferably

used as a pressure reduction vent through which pressure is reduced

using a vacuum pump, and the degree of pressure reduction thereof

is more preferably -0.099 MPa to -0.06 MPa.

[0052]

Although the transporting zone a, which begins starting
directly below the resin supply port 3, fulfills the role of stably
transporting a prescribed amount of resin, it is inherently
difficult to transport a powder with a screw. This is because the
fed amount becomes unstable as a result of the powder containing
more space (gas) as it becomes finer, thereby resulting in greater
susceptibility to the occurrence of so-called "breathing".

The present invention is able to eliminate this problem as
well.

Namely, this objective was found to be able to be achieved
by making the filling ratio of the supplied amounts of resin in
the solid transport portion (transporting zone a) within the
extruder to 30% or less.

Filling ratio refers to ratio of the supplied amount of resin

21



flame retardant is preferably Injected from this location. This is because there is less susceptibility to
the effect of reduced pressure of the vent due to the sealing mg 18, enabling the additive to be added
favorably. Reference symbols 19, 19' and 19" are band heaters that control the temperature of the
extruder. [0064] The polyphenylene ether resin used in the present invention is a polymer having
phenylene ether units for the main chain thereof, and may be a homagpalymer or a copolymer.
Specific eXAMPIAS GrHOMEPSIFersindGdeolyhérs bP 2 6:isikFlensd ethdr SEhRRT PLteh
poly(2,6-dimethy1-1,4-phenylene) ether,pol 2,6-,dieth%/1-1,4- henylene)ether,

poly(2,6-8if)r 225 en@/fent Sth%ia;goﬁgé%]eﬂ%l-gfé% ~1,4-phenylene)etheror

The above-mentioned problem 1is solved by supplying a
considerably smaller amount of resin than the supply capacity of
the extruder through the use of a quantitative feeder and the like
to reliably feed the resin in this manner.

[0053]

Since the function of themixing zone b has little involvement
with sending the molten resin forward, it retains the molten resin
at this location. Namely, this portion is a gas sealing portion
that prevents the distribution of gas.

In addition, a gas sealing portion such as a sealing ring
18 and the like is preferably provided on the downstream side (die
side) of the above-mentioned vent port 7. The sealing ring 18 is
a metal ring that blocks 70% to 80% of the flow path and fulfills
the role of preventing distribution of gas by forcing molten resin
to be retained in this portion.

Namely, by forming gas sealing portions on the upstream side
and downstream side on both sides of the vent port 7, the vent portion
is isolated with respect to gas, and by reducing the pressure of
this portion (including an open state), volatile components and
the like in the molten resin can be effectively removed.

In the case of adding an additive such as a flame retardant,
the additive is preferably injected further downstream from this
gas sealing portion (sealing ring 18) on the downstream side thereof.

This can be said to be a contrivance for preventing the injected
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poly(2-methyl-6-propy1-1,4-phenylene) ether, while specific
examplesofcopolymersincludevarioustypesof
2,6-dialkylphenol/2,3,6-trialkylphenolcopolymers,although 29
poly(2,6-dimethy1-1,4-phenylene)etherand 2,6-dimethylphenol/2,3,6-trimethylphenolcopolymerare
particularly preferable. [0065] ~  Although there are no particular limitations on the production
method & tHE poiYphERYIBnE biferiasin’ fedrindedsi§ pf&dlced By ¢&ying out oxidative
polymeriz%‘a?trigg) %f a 2,6 xylenol in the presence of a cuprous salt and an amine compound as indicated
1n, for ex 5@ Japanese Patent Publication No. 561-20576, and specific production methods are

inicated inthe prodution examples fo be subseguenty deseribed, 9966 1 cne ethnes

resin and the pelletized polystyrene resin, a polyphenylene ether
resin powder having a mean particle diameter of 50 um to 600 um
is used for the rawmaterial polyphenylene ether resin powder, while
pellets having a mean particle diameter of 1 mm to 5 mm and an
apparent density equal to 110% to 140% of the apparent density of
the polyphenylene ether resin powder are used for the
polystyrene-based resin.

Although the polyphenylene ether resin and the polystyrene
resin are compatible in terms of the entire composition, they are
respectively used within the above-mentioned ranges in order to
carry out uniform mixing of the powdered polyphenylene ether resin
and the pellets of polystyrene resin. If themeanparticle diameter
of the polyphenylene ether resin powder is less than 50 um, there
is increased susceptibility to the occurrence of a situation that
prevents the resin from being supplied to the occurrence of feed
neck phenomenon, thereby resulting in poor color tone due caused
by generation of heat. If the mean particle diameter exceeds 600
um, the amount of residua toluene to be subsequently described
increases, resulting in an increased likelihood of poor color tone.
Although previously described, in terms of carrying out favorable
inert gas treatment as well, the preferable mean particle diameter
of the polyphenylene ether resin powder is 60 um to 300 um.

In consideration of favorable dispersibility in the
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The number of terminal hydroxyl groups of the polyphenylene ether resin used in the present invention
is preferably 0.3 groups or more per 100 phenylene ether units. Specific examples of units having
terminal hydroxyl groups include a 3,5-dimethy1-4-hydroxyphenyl group, 3,5-diethy1-4-hydroxyphenyl
group, 3,5-dipropyl-4-hydroxyphenyl group, 3-methyl-5-ethyl-4-hydroxyphenyl group,
3-methyl-5-propy1-4-hydroxyphenylgroupand 2,3,5-trimethy1-4-hydroxyphenyl group. Since
polyphery/eh&SthaY ihWinch the huriser oftekiimal AjdrdxyTt gRip S 1685 thiand. 5 tembhstrate
decreased compatibility with styrene-based resins, defective appearance or layer separation of molded
products PAy SEGU! and R&ve IREfeasedsusceptiifty té)ﬁécctrggi s inTupltlr %Fongg%on 5A§ Impact

strength. In addition, there is also increased susce tibgit ta the poor cqlor tone dye to decreased
thermal AL 14 B T BrETe MRt er OSHT £ ATugh XnARoi oS BOR g
polyphenyl ether resin in winch the number of terminal hydraxyl groups is 0.3 or mare is also
tescribed in 115 aBove-mentned Tapancse PAGRt PLblcaton N6 SGL30576 A polyphenyiene ether
resin in wi (ihcgw UWQ }%tem}{ I Ip/%j]g%)%yg [QURS i Q.3.0rmore G Qeto(ptgi@%g ?t%e% ivating a
catalyst ﬁowed %stirr%g a'po?ygﬁgny ene eflgleqf/soltﬁ%nglﬁ ak?rpatrr?o%ere that avoldsm1x ngwlth
oxygen by a method,consisting of; for exanple, caitying oup an.qxidative. palymerization.regction on
2,6-dImethyl xylenol in the presence of oxygen’n a solvent such as toluene while using a cuprous salt
and an aming gompQuAd as catalysts, and adding a compound that forms a chelate compound with
copper to the resultingpolyphenylene ether solution. Furthermore, the temperature of the
solutlondyggstning is maintained at S0C or higher and preferably at about 70C. More preferably, the
number of terminal hydroxyl groups is 0.4 groups to 2 groups per 100 phenylene ether units. If the

number of terminghhygsaxyl §rROUPS exseedsss strepgth @nd dthermal-stafiliby decrease easilyy [0068]
The intrinsic viscosity of the polyphenylene ether resin at 30C when measured in chloroform is

preferably &a2 gll/g #@ Out el grinthecialrinsic viseogityris iesssthan Q3 ¢l/gt impaat stiength ehibe resin
composition becomes Inadequate, while if the intrinsic viscosity exceeds 0.6 dl/g, moldabillty becomes
Inadequaie andiibe appearancef melded prodideis may be poeralie/intrinsic wiscasityrisgere
preferably 0.35 dl/g to 0.55 dl/g.
of 30 um to 300 um, and the half width value of the maximum peak
is preferably 500 um or less. Particle size distribution can be
measured with particle size distribution analyzer using the laser
diffraction/scattering method to be subsequently described.
Moreover, the polyphenylene ether resin powder preferably
has a residual toluene concentration attributable to toluene used
as polymerization solvent of 0.05% by weight to 0.5% by weight.
If the residual toluene concentration exceeds 0.5% by weight, color
tone easily becomes poor, while the lower limit thereof is about
0.05% by weight.
[0056]
The intrinsic viscosity of the polyphenylene ether resin
powder is preferably 0.3dl/gto 0.6 dl/g, and the number of terminal

hydroxyl groups 1s preferably 0.3 groups to 1.5 groups per 100

phenylene ether units. If the intrinsic viscosity is 0.3 dl/g or
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[0069] Moreover, the copper content attributable to residual catalyst of the polyphenylene ether
resin used in the present invention is preferably 0.02 ppm to 0.2 ppm based on the weight of the
polyphenylene ether resin. If the copper content exceeds 0.2 ppm, thermal stability decreases and
there is Increased susceptibility to the occurrence of defective appearance and decreased mechanical
strength of molded products. It is Important to_effectively remove the copper salt used for the

catalyst of €€ oxidatR/e paiyhidtzationréatiiditfiom tEEaGton PGS I8 TmakBTHE BBPPHEY content
0.2 ppm or less. Although not necessarily Minified to the following method, the copper salt can be
cifottivel) TenEvad by JoaeLa Adicods Siioa &t S tefedtaiite Bratbitd inoh
forms a ghelate compound with copper, o the polyphenylen ether solution.obiained by the oxidative
polymerlzaﬁlon reaction an sﬁlrrlng efficiently olfowe )?e ectively separé:tlng € aqueous solution
from the g%%/ggeg%lgne %h%o I etg)n. !:rg) g%ré%ral, repeating the stirring and separation procedures
Increases the effect of re ucing the cgpper content of the polyphenylene ether. If these procedures are

carried out InadegHa%eé)é l|tcl§ Oqif,fic% t%ﬂ%dg%%wgrc%?gﬁec%i%rg ofﬁgﬁg%%/}p{]e j\'lloelgsn Sg:- ereven if

the polyphenylene ether that has separated as a so owing additi ethanol e like to

the polypgpylens, ether, solutipn,is,adequately }"éaaf}%ql%g'b@%@@@?' abwaterangthe ik ., The

copper content of the polyphenylene ether is preferably 0.15 ppm or less. [0070] Examples of the

styrene-haseddgsin Bl uged-as ppe githeLcomponents inithe presentinventon include . copolymers of

styrene-based monomers, copolymers of styrene-based monomers and other copolymerizable

monome@@ggggy,rgneég@)%dfg@gecpp%@ergo_lor Emewﬁty&%b%@%&q{wm@sénclude
styrene, a-methylstyrene and p-methylstyrene , with styrene being preferable. Examples of monomers

copolymeyizable with styrene-basad:mepemers include cyanatad vinyl monemers:sueheas aseylonitrile

or methacrylonitrile, (meth)acrylic acid alkyl ester monomers such as methyl acrylate, ethyl acrylate,
propyl acryate; methylyaethagnylaje ofethyd metbagryate, apcbmesomerssuch as maleimids, or

N-phenylmaleimide, with cyanated vinyl monomers and (meth)acrylic acid alkyl ester monomers being
preferableel®94dkes . Examples of copolymers of styrene-based monomers and other
copolymerizable monomers include AS resin (acrylonitrile-styrene copolymer), while examples of
styrene-bgsed graft copolymers include HIPS resin (high impact polystyrene resin), ABS resin, AES
resin (acrylonitrile/EPDM/styrene copolymer) and AAS resin
In the present invention, when supplying the polyphenylene
ether resin powder 10 and the polystyrene-based resin pellets 11
to the extruder, the gaseous oxygen concentration in the supply
unit 3 of the extruder is held to 10% or less.
Although the gaseous oxygen concentration can be held to 10%
or less by providing the inert gas supply port 9 in the bottom of
the hopper 4 and supplying an inert gas such as nitrogen gas, since
the oxygen concentration may end up exceeding 10% as a result of
entrapment of air that has been introduced from the polyphenylene
ether resin powder in the case of simply retaining nitrogen gas
alone, the amount of inert gas supplied is increased if the oxygen
concentration becomes high while monitoring oxygen concentration

in the resin supply port 3 with an oxygen concentration meter and

the like (not shown). The preferable gaseous oxygen concentration
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(acrylonitrile/acrylonitrilerubber/styrenecopolymer). Examples of methods
forproducingstyrene-basedcopolymers include known methods such as emulsification polymerization,
solution polymerization, suspension polymerization orbulkpolymerization. [0072] The blended
amount of the polystyrene-based resin pellets is 5 parts by weight to 100 parts by weight, and
preferably 5 parts by weight to 30 parts by weight, based on 100 parts by weight of the polyphenylene
ether resi’powde?” If 15 Blend8d Afnount of theStolystthe-bASEE PEsin s I%%?WranOS arts by
weight, chemic,a%tresistance of the resin compasition is inadequate, while if the blended amount
exceeds 160 ATy W EIIE BAT R LARCE At DALt IESIStARES Betredl “Fife BlértbrFdmount of

the polys%yrene-ba ed resin pellets is more preferably 10 parts by weight to 50 parts by weight and
particular 3}) Breefgr% Iyefg I|8>%1r ¢ by weight to 45 parts by weight. [0073] Although a
phosphorpp:&-sl%@sed flame retardant for imparting flame resistance is preferably added to the
polyphenylene ether/polystyrene-based resin composition in the present invention, the method used to

add the phospho&qu%-lg?%ﬂ/ i%%@te gg@rq%@ntdp%ﬁg?ﬁ@g C Igais{si%gprolx{i '@%a %%§%g l;egtég[ion vent

7 in the extruder, an he phosph s-based tlame retardant from the second supply port 8

provided g the,siqansiiepy side.of the plesse rRQUETOR et ZMpreoyes, e ahgspharaus based

flame retardant is more preferably supplied by arranging the sealing ring 18 and a backward

Conveyingé%@wr%&dé%r%g'}vlewg ; 8?1@@9&@%‘9%@%&%%% W29 the, doynstream side of

the pressure reduction vent 7, and providing the second supply port 8 further downstream from the

backward gonveying.screw arhackward conveying kngading,element, 00741 4 ; As aresult of using

such an addition method, the phosphorous-based flame retardant having a low melt viscosity can be

prevented from undergaing phase separation fram {he polypenylene gtheygesin Al fiis imes the

viscosity of the phosphorous-based flame retardant when fed from the second supply port 8 is
preferably thag of adiguidstateiof 01001:Ra5S 19,3 Palsdpaseal secends: 16etz2pRe7se 10 Ihe

centzpozses). If the viscosity of the phosphorous-based flame retardant is excessively high, the
feeding therepbheeqmes einstabie-thereby making uniferm: mixing diffiedlt.[007e]lsulting in
increased susceptibility to the occurrence of decreases in physical
properties and defective appearance.
[0059]

In addition, when supplying the polyphenylene ether resin
powder 10 and the polystyrene resin pellets 11 to the extruder,
the polyphenylene ether resin powder 10 and the polystyrene resin
pellets 11 are preferably supplied quantitatively by providing a
quantitative supplying a quantitative feeder (weighing feeder) 5
in the lower portion of the hoppers 4 and 4'.

As shown in FIG. 1, hoppers 4 and 4' and quantitative feeders
5 and 5' are provided in the upper portion of the resin supply port
3 of the extruder, and polyphenylene ether resin and
polystyrene-based resin are supplied from their respective
quantitative feeders 5 and 5' corresponding to their blending ratio.

At this time, a height H of the upper portion of the supply port
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Preferable examples of phosphorous-based flame retardants that can be used include
phosphazene-based compounds, phosphate-based compounds and condensed phosphate esters.
Examples of phosphazene-based compounds include cyclic phenoxyphosphazene compounds, linear
phenoxyphosphazene compounds and crosslinked phenoxyphosphazene compounds. Examples
of phosphate-based flame retardants include triphenyl phosphate, tricresyl phosphate,

dipheny132-bhytcrsyl pHBSphate>Hisbpropy fhheny i phbSphate " dipheh§icidsyP FHESPhatd nd
tributyl phosphate. [0076 . Preferable ex les of condensed hosplg tiester-based lame
retaroan @I DRBR RSN BRSNS e Pasor i b pHGSpHatd pahyl eredy

resorcin Q%g%ospﬂ%le, é(()%)r% éysf;)ﬁgT %)noéypeh&sggateéhggené %Zﬁgerg_;bl%tglpgﬁ%lwreeaortcin

X T n o} f%ow
polyphosp phenyl i nyl'résorcin polyphosp , cresyl xylyl'resorcin polyphosphate,

t%fggl rfasor%in H[:lxol Ipr}rgosjpgate.At tH\iadqlcition, other

and phenyl isopropylphenyl diisopropyl
preferabl(e%/%mﬁ%mapﬁ?; %n%lt%e%ﬁgﬁﬁ%is% ienol p8f§/p osphate, cresyl bisphenofpol%/%ﬁbsgﬁat%, phenyl

cresyl bislp%‘g{}?kp%'%’p .8%%'}3{%@3{ 'X'nbiz%%’{o' éji;yp&‘{?gﬁaé% %@W&B'etﬁrtzjsa@{'pﬁg()ﬂ%bﬂ/s%:‘eno'

polyphosp ate, phenylis K enyl bisp en polyphosphate, cresylxylylbisphenol polyphosphate
and phenyl isopropylphenyl diisopropylphepyl bisphengl polynhesphate, 0074} + o2 s supp1y

Preferableexamplesofcommerciallyavailable phosphorous-based flame retardants that can bé used
include "LRRY (tsiphgnylphosphate) sGRYB3S gesoreinalhis(diphanylphosphatel), 1eR 74 L bisphenolA
powder 1is treated with the inert gas.
[0060]

Inert gas is naturally filled into the hoppers 4 and 4'. 1In
addition, polyphenylene ether resin powder (raw material resin)
that has been preliminarily treated with inert gas can be introduced
into the hoppers 4 and 4' and quantitatively supplied. 1In such a
case, it is naturally not necessary to make the height of the supply
port 3 to be 1 m or more.

By quantitatively supplying (supplying after weighing) each
of the resins immediately prior to being introduced into the
extruder, both resins (powder and pellets) are mixed in advance,
thereby allowing the obtaining of a composition having a more stable
blending ratio.

[0061]

Moreover, the supplied amounts of the polyphenylene ether
resin and the polystyrene-based resin in the transporting zone a
of the extruder are preferably controlled so that their filling
ratio is maintained at 30% or less. Filling ratio (%) is defined

as the occupied area of the resin relative to the effective spatial
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bis(diphenylphosphate)) and "PX200" (resorcinol bis(dixylenylphosphate)) manufactured by Daihachi
Chemical Industry Co., Ltd.), and "ADK SIB FP700" (bisphenol A bis(diphenylphosphate))
manufactured by Adeka Corp.. [0078] In the present invention, other components can be added
as necessary in addition to the above-mentioned components. Examples of other components
Include weather resistance Improvers, foaming agents, |lubricants, fluidity Improvers, Impact resistance

Improver& Ziyest Big&HaSfillets TeirtBrcity materfaid hRdHisperSintl EXAMpISS of fifehd Afd

reinforcing materials Inclyde organic or ingrganic fillers and qrganic or jnorganic reinforcing materials,
specific SYANTHIes bf WaHT HludS ISR TS ol NS PotadiimiidhtE Caibium

carbonate and silica. Incroergoration of fillers.and reinf rc&in materials is eﬁe%tivee fgéirggrqcv(i)rrll%rigidity,

.Ehereo a n _composil n . ..pe e aVvin av
heat resistance, |fnen5|ona3raccura%y anEl]tﬁe like The blending ratio of fillers an reinforcing

materials.is preferably 1 part by weight to 80 parts by weight and more preferably 5 parts by weight to
S easl O al é(ﬁl
60 parts l%y Welgsnt sed on parts by weight of the total weight of the resin components. [0079]

The resin compogiop pellethigingd aggarding o dye methad of e present jayenson s ysed as a

molded product by molding into an arbitrary shape by molding according to various molding methods

typically used for modified polyphenylene ther resins, namely injection malding, injegtion campression

molding, blow molding, extrusion molding, sheet molding, heat molding, rotational' molding, laminating

molding ¢y,pressanalding. «1okxamples qf melded prducts; incluge, compgnepts gielgetrigal and

electronic devices, OA equipment, information terminal devices, mechanical parts, home appliances,

vehicle parts rconstructign materialsvariqustypes of gentainess, recreational articles and general
merchandise, and lighting equipment. Among these, molded products are used patrticularly preferably

in components okelgetsicahandieleetonis deviges, OAaquipment, ifermationstesminal devicas, home
appliances, vehicle parts and lighting equipment. EXAMPLE

to be sent forward, the resin is retained in this portion to a certain

degree, and the internal space of thecylinder 1 ispartiallyblocked

by this retained resin. Namely, a gas sealing portion is formed

by this retained resin. Themixing zoneb is located on the upstream

side of a vent port.

[0062]

The sealing ring 18 is provided on the downstream side (die
side) of the vent port 7 of themelting zone c¢. Although a structure
can also be provided that causes the resin to be retained, such
as a backward conveying screw or backward conveying kneading
element, normally the sealing ring 18 is used that only requires
a shorter width (lengthwise direction relative to the screw).

The sealing ring 18 is in the form of a ring that fits onto
the screw, and forms a gas sealing portion by blocking about 70%
to 80% of the flow path and interrupting the flow of resin.

The effects of the vent are further improved and volatile

components and the like in the resin are favorably removed by gas
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[0080] The following provides a more detailed explanation of the present invention by indicating
examples thereof. However, the present invention is not limited to the following examples, but rather
can be arbitrarily modified within a range that does not deviate from the gist thereof. [0081]

Methods used to evaluate the polyphenylene ether resin in the following examples and comparative
examples are as indicated below. (1), Intrinsic Viscosity: 0.5 g of polyphenylene ether are
dissolved R chiéidBin td BRigtb 10T T o ATore (@BntBALAMBA B BE §/d orléSsy 88 'sdidtidn
followed zy measuring specific viscosity at 30C at a different concentration using an Ubbelohde
viscometer and calculating the ratio between specific viscosity and concentration as intrinsic viscosity
by extrap 6%1 the temperature to 0. [0082] (2) Types and Numbers of Terminal Groups:

C-nuclea magnéticresonancespectrumwasmeasuredwiththe JNM-A400 manufactured by JEOL Ltd.

using CDC18 as goéveecn(g lésin teyam%tg}él%lanpae erefergngg St g%arrqsacnrde%%n(?fﬂ}[enésgélr\ll%/IR
complete decoupling moae or the méasuremen modgﬁ‘ol‘fowe by é'IJetermlnlng he types an

numbers °<§£ei’m§“%'r@’d Jc%oé*péo(@%%rsn&%é%%r %Qgrgr%ps) aceording Eoi?;‘ method descyibed in
Macromdlecu es, 1990, Vol. 23, pp. 1318-1329. (3) Copper Content: Polyphenylene ether resin

was decomposed,with-nitriq acidfgllowed byquantitying.the, conper.in fhe sesidue by atoric,

absorption spectrophotometry and calculating the copper content (ppm) in the polyphenylene ether

resin. this second supply port 8.

For example, a volatile additive such as a phosphorous-based
flame retardant is preferably injected from this location. This
is because there is less susceptibility to the effect of reduced
pressure of the vent due to the sealing ring 18, enabling the
additive to be added favorably.

Reference symbols 19, 19' and 19" are band heaters that
control the temperature of the extruder.

[0064]

The polyphenylene ether resin used in the present invention
isapolymer having phenylene ether units for themain chain thereof,
and may be a homopolymer or a copolymer.

Specific examples of homopolymers include polymers of

2,6-dialkylene ether such as poly(2,6-dimethyl-1,4-phenylene)

ether, poly (2, 6-diethyl-1,4-phenylene) ether,
poly (2, 6-dipropyl-1,4-phenylene) ether,
poly (2-methyl-6-ethyl-1,4-phenylene) ether or

poly (2-methyl-6-propyl-1,4-phenylene) ether, while specific
examples of copolymers include various types of
2,6-dialkylphenol/2,3,6-trialkylphenol copolymers, although
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[0083] (4) Residual Toluene Concentration: 2 g of polyphenylene ether resin were dissolved in 10
ml of chloroform followed by analyzing the supernatant resulting from precipitation with ethanol by gas
chromatography to obtain the residual toluene concentration (%). (5) Mean Particle Diameter and
Particle Size Distribution: Volume mean patrticle diameter was measured by a wet method and at
a flow rate of 70% using a Earticle size analyzer based on the laser diffraction/scattering method in the

form of VY 8306 PaHTE Bkt dnaly 28t thamAaEtured by Nikkiso €50%1d. and used as fBYalue of
mean particle diameter ), followed by confirming the maximum peak (pm) of the particle size
distibution 578 15 R WA VB iny o ho TRALN LV EBER, 10061 PR EHton, mestrement

of color tor(_ller ggg Lgi%ssltransitiopetrear%qeerature of pellets obtained in the examples and comparative
example?was carried ot i the manner described below. (6) Color Tone: The 1l color tone value

was deter, ngéi]with the Spectro Color Meter 52000 manufactured by Nippon Denshoku Industries
Co., Ltd. ﬁ) ass Transition Temperature (TQ):

Although there are no particular limitations on the
production method of the polyphenylene ether resin, it can be easily
produced by carrying out oxidative polymerization of a 2,6 xylenol
in the presence of a cuprous salt and an amine compound as indicated
in, for example, Japanese Patent Publication No. S61-20576, and
specific production methods are indicated in the production
examples to be subsequently described.

[0066]

The number of terminal hydroxyl groups of the polyphenylene
ether resin used in the present invention is preferably 0.3 groups
or more per 100 phenylene ether units.

Specific examples of units having terminal hydroxyl groups
include a 3,5-dimethyl-4-hydroxyphenyl group,

3,5-diethyl-4-hydroxyphenyl group, 3,5-dipropyl-4-hydroxyphenyl

group, 3-methyl-5-ethyl-4-hydroxyphenyl group,
3-methyl-5-propyl-4-hydroxyphenyl group and
2,3,5-trimethyl-4-hydroxyphenyl group. Since polyphenylene

ether in which the number of terminal hydroxyl groups is less than
0.3 demonstrate decreased compatibility with styrene-based resins,
defective appearance or layer separation of molded products may
occur, and have increased susceptibility to decreases in rupture

elongation and impact strength. In addition, there 1is also
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Temperature was raised from 25C to 250C at the rate of 20C/min using the DSC 220U thermal
analyzer manufactured by Seiko Instruments Inc., followed by determination of glass transition
temperature based on the point of backward curvature thereof. [0085] (8) Apparent Density

Apparent density was measured in compliance with JIS K5101 (bulk density). (9) Viscosity of
Phosphorous-Based Flame Retardant Viscosity was measured in compliance with JIS K2283
using the' T\V-ERGS EOnStaREEhp&raturbYigufd bth Rt MeSSUr8mdrit'oF Kitismafic VRkcosity® e
manufactured by Thomas, Kagaku, Co., Ltd. Viscosity was measured whjle changing temperature and a
Viscosity CLIRE A ShEHidd h o e e P I TG (B LEAEA I the

phosphorﬁjgéﬁed flame retardant is supplied to the extruder (set temperature) was then applied to
the viscosity curve and used as the viscosity of the phosphorous-based flame retardant. [0086]

Poorenene S Sl e A CRE AL o 450 o o 255 Lol = 47

aqueous solution 0 ydlfggen brom

N YRR 0 AL ey nante 2 09861 5.
also described in the above-mentioned Japanese Patent Publication
No. S61-20576, a polyphenylene ether resin in which the number of
terminal hydroxyl groups 1is 0.3 or more can be obtained by
deactivating a catalyst followed by stirring a polyphenylene ether
solution in an atmosphere that avoids mixing with oxygen by a method
consisting of, for example, carrying out an oxidative
polymerization reaction on 2,6-dimethyl xylenol in the presence
of oxygen in a solvent such as toluene while using a cuprous salt
and an amine compound as catalysts, and adding a compound that forms
a chelate compound with copper to the resulting polyphenylene ether
solution.

Furthermore, the temperature of the solution during stirring
is maintained at 50°C or higher and preferably at about 70°C. More
preferably, the number of terminal hydroxyl groups is 0.4 groups
to 2 groups per 100 phenylene ether units. If the number of terminal
hydroxyl groups exceeds 2, strength and thermal stability decrease
easily.

[0068]

The intrinsic viscosity of the polyphenylene ether resin at

30°C when measured in chloroform is preferably 0.3 dl/gto 0.6 dl1/g.

If the intrinsic viscosity is less than 0.3 dl/g, impact strength
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30 liter reactor provided with a sparger for introducing oxygen-containing gas Into the bottom of the
reactor, and a reflux condenser equipped with a stirring vane, a baffle, and a decanter for separating
condensed liquid in a vent gas line of the upper portion of the reactor in the bottom thereof to produce
an initially charged liquid. Next, nitrogen was Introduced Into the gas phase portion of the reactor
followed by caontrolling the absolute pressure of the gas phase portion of the reactgr to 0.108 MPa.

[0087] CCOHiirmfifig uas Pr&sared By DGty Sxygen Withditrogh drfd havig ar &BsdiGtepressure
of 0.108 \I\;IPa %nd oxygen C(e)%ceﬁ'fratéﬁg/of YO%H\\%aEDITOdU ed through the s%arger, acﬁrllget e apsolute
pressure 'of 85 §as %ﬁ%epo fion ot the/r8adtSr\WaS LontrdlIEg By HiFog8h And1hs akdle-niéntioned
gas to be maintained at Q108 MEa with 2 goatrol valve while intrducing nitrogen 19 - osity

is more preferably 0.35 dl/g to 0.55 dl/g.

[0069]

Moreover, the copper content attributable to residual
catalyst of the polyphenylene ether resin used in the present
invention is preferably 0.02 ppm to 0.2 ppm based on the weight
of the polyphenylene ether resin. If the copper content exceeds
0.2 ppm, thermal stability decreases and there 1is increased
susceptibility to the occurrence of defective appearance and
decreased mechanical strength of molded products.

It is important to effectively remove the copper salt used
for the catalyst of the oxidative polymerization reaction from the
solution in order to make the copper content 0.2 ppm or less.
Although not necessarily limited to the following method, the
copper salt can be effectively removed by adding an agqueous solution
of sodium ethylenediamine tetraacetate, which forms a chelate
compound with copper, to the polyphenylene ether solution obtained
by the oxidative polymerization reaction and stirring efficiently
followed by effectively separating the aqueous solution from the
polyphenylene ether solution. In general, repeating the stirring
and separation procedures increases the effect of reducing the
copper content of the polyphenylene ether. If these procedures are
carried out inadequately, it is difficult to reduce the copper

content of the polyphenylene ether even if the polyphenylene ether
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the gas phase portion of the reactor, including during the subsequent polymerization.The introduction
rate of the above-mentioned gas was 103.5Ni/1-lin. Immediately after beginning introduction of the
above-mentioned gas, a solution obtained by 41 dissolving 33,000 g of 2,6-dTmethylphenol in 31,707
g of toluene was begun to be added at a rate at winch the entire amount is able to be finished being
added within 30 minutes using a plunger pump. A heating medium was passed through a jacket to
regulate thepolYmriz&R6mH termpefstufe §6 hsdo el HAY H A0t A R dut g Mitiutes After
having begun 'n,tlié)ductio of gas, in addition to introducing_nitrogen |nstead of oxygen-containing gas,
15,000 g 0F% 595008008 SoR DA SiHy EREIBAMTE (BT HCatl rt SBATHT S el ASOehTH EDTA)

were addedttg the {%actorland stirr%d. Subs&qt entlx,. tirring was continued for 2 hours while
controllinvgmthe tglr%pe‘raar%ﬁre of thé feaction solution at 70C with the heating medium. [0088] After
discontinuing stirring, the aqueous solution that separated as a.result of being allowed to stand
ndioturbed was Sy b T Syt L AeE A0 0L B Watbr it Agced 1o e
reaction I@fqujlgb ﬁ&{e% tiri% dQEO'dUCt was stirred for 10 minutes, and the aqueous layer that separated
as aresulto I-1g allowed to stand undisturbed for 10 minutes was discharged outside the system.
Subsequ%%@] nearly equal volume of methanol was then added to the resulting reaction liquid to
precipitate polyphenylene ether. The precipitated PPE was then filtered and the polyphenylene ether

was washed twicgwith.a suitgble amount ot methanol ipliowed. by fgregd & dryingfor 3:hqurat about
140C to obtain a powdered polyphenylene ether (to also be abbreviated as "PPE-A").

components in the present invention include copolymers of
styrene-based monomers, copolymers of styrene-based monomers and
other copolymerizable monomers, and styrene-based graft
copolymers.

Examples of styrene-based monomers include styrene,
oa-methylstyrene and p-methylstyrene, with styrene being preferable.
Examples of monomers copolymerizable with styrene-based monomers
include cyanated wvinyl monomers such as acrylonitrile or
methacrylonitrile, (meth)acrylic acid alkyl ester monomers such
as methyl acrylate, ethyl acrylate, propyl acrylate, methyl
methacrylate or ethyl methacrylate, and monomers such as maleimide
or N-phenylmaleimide, with cyanated vinyl monomers and
(meth)acrylic acid alkyl ester monomers being preferable.
[0071]

Examples of copolymers of styrene-based monomers and other
copolymerizable monomers include AS resin (acrylonitrile-styrene
copolymer), while examples of styrene-based graft copolymers
include HIPS resin (high impact polystyrene resin), ABS resin, AES

resin (acrylonitrile/EPDM/styrene copolymer) and AAS resin
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[0089] The evaluation results of the resultzngpolyphenylene ether (PPE-A) were as indicated
below. Intrinsic viscosity: 0.48 dl/g Number of terminal hydroxyl groups: 0.62 groups per 100
phenylene ether units Copper content: 0.1 ppm Mean particle diameter: 91 pm, particle size
distribution peak: 79 pm, half width value: 110 pm Residual toluene concentration: 0.14% Apparent
density: O 49 [0Q90] [Poly Ehenylene Ether Production Example B (PPE-B)]

(acrylonitrile/acrylonitrile ubber/styrene copolymer) .
Examples of methods for producing styrene-based copolymers include
known methods such as emulsification polymerization, solution
polymerization, suspension polymerization or bulk polymerization.
[0072]

The blended amount of the polystyrene-based resin pellets
is 5 parts by weight to 100 parts by weight, and preferably 5 parts
by weight to 30 parts by weight, based on 100 parts by weight of
the polyphenylene ether resin powder. If the blended amount of the
polystyrene-based resin is less than 5 parts by weight, chemical
resistance of the resin composition is inadequate, while if the
blended amount exceeds 100 parts by weight, heat resistance and
impact resistance decrease. The Dblended amount of the
polystyrene-based resin pellets is more preferably 10 parts by
weight to 50 parts by weight and particularly preferably 15 parts
by weight to 45 parts by weight.

[0073]

Although a phosphorous-based flame retardant for imparting
flame resistance 1is preferably added to the polyphenylene
ether/polystyrene-based resin composition in the present invention,
the method used to add the phosphorous-based flame retardant
preferably consists of providing a pressure reduction vent 7 in
the extruder, and supplying the phosphorous-based flame retardant
from the second supply port 8 provided on the downstream side of
the pressure reduction vent 7. Moreover, the phosphorous-based

flame retardant is more preferably supplied by arranging the

34



The above-mentioned polyphenylene ether (PPE-A) was applied to a 160 mesh sieve to obtain a
polyethylene ether powder that passed through the 160 mesh sieve (to also be abbreviated as
"PPE-B"). Differences between this PPE-B and PPE-A were as indicated below. Mean particle
diameter: 55 pm, particle size distribution peak: 28 pm, half width value: 50 pm [0091] [Polyphenylene
Ether Production Example C (PPE-C)] The following polyphenylene ether powder (to also be
abbreviatetfas BPELEY) Was DBtEiRESE I e nEnAE SSTHE QBovaTERTched pofphefylene

ether production method A with the exception of washing W'Eh methanal only once. Intrinsic viscosity:

0.48 dl/g "€ BerafthfinalRydrBRyl Grops: 0.627rbttss Per o0 ph H&Igﬁéigth% uRitS Copper

Conuﬂﬂ:%%éggﬂre reduction vent 7, and providing the second supply port
8 further downstream from the backward conveying screw or backward
conveying kneading element.

[0074]

As a result of wusing such an addition method, the
phosphorous-based flame retardant having a low melt viscosity can
be prevented from undergoing phase separation from the
polyphenylene ether resin. At this time, the viscosity of the
phosphorous-based flame retardant when fed from the second supply
port 8 is preferably that of a liquid state of 0.001 Pa-S to 3 Pa-s
(pascal seconds, 1 centipoise to 3 centipoises). If the viscosity
of the phosphorous-based flame retardant is excessively high, the
feeding thereof becomes unstable thereby making uniform mixing
difficult.

[0075]

Preferable examples of phosphorous-based flame retardants
that can be used include phosphazene-based compounds,
phosphate-based compounds and condensed phosphate esters.

Examples of phosphazene-based compounds include cyclic
phenoxyphosphazene compounds, linear phenoxyphosphazene compounds
and crosslinked phenoxyphosphazene compounds.

Examples of phosphate-based flame retardants include
triphenyl phosphate, tricresyl phosphate, diphenyl-2-ethylcresyl
phosphate, tri(isopropylphenyl) phosphate, diphenylcresyl
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Mean particle diameter: 91 m, particle size distribution peak: 76 m, half width value: 105 m Residual
toluene concentration: 0.63% Apparent density: 0.49 [0092] [Polyphenylene Ether Production Example
D (PPE-D)] A powdered polyphenylene ether powder (to also be abbreviated as "PPE-D") was
obtained in the same manner as the above-mentioned polyphenylene ether production method A with
the exception of not carrying out the washing procedure consisting of adding 7,500 g of pure water to
the reactRRIRRRE Stirfri and $8p&MAtingFRE_I4fation results are shown below. Intrinsic viscosity:
0.48 dl/g mber of terminal hydroxyl groups: 0.59 groups per 100 phenylene ether units Copper
content: d.%opp Mean particle diameter: 93 m, particle size distribution peak: 72 m, half width
value: 120 m Re%'du toILg[le conce tratior¥ 0.22

referable examples o conggnsedphosphateester—basedflame
retardants include phenyl resorcin polyphosphate, cresyl resorcin
polyphosphate, phenyl cresyl resorcin polyphosphate, xylyl
resorcin polyphosphate, phenyl p-tert-butylphenyl resorcin
polyphosphate, phenyl isopropylphenyl resorcin polyphosphate,
cresyl xylyl resorcin polyphosphate, and phenyl isopropylphenyl
diisopropylphenyl resorcin polyphosphate.

In addition, other preferable examples include phenyl
bisphenol polyphosphate, cresyl bisphenol polyphosphate, phenyl
cresyl bisphenol polyphosphate, xylyl bisphenol polyphosphate,
phenyl p-tert-butylphenyl bisphenol polyphosphate, phenyl
isopropylphenyl bisphenol polyphosphate, cresyl xylyl bisphenol
polyphosphate and phenyl isopropylphenyl diisopropylphenyl
bisphenol polyphosphate.

[0077]
Preferable examples of commercially available

phosphorous-based flame retardants that can be used include “TPP”

(triphenyl phosphate), “CR733S” (resorcinol
bis (diphenylphosphate)), “CR741” (bisphenol A
bis (diphenylphosphate)) and “pX200” (resorcinol
bis (dixylenylphosphate)) manufactured by Daihachi Chemical

Industry Co., Ltd.), and “ADK STB FP700” (bisphenol A
bis (diphenylphosphate)) manufactured by Adeka Corp..

[0078]
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Apparent density: 0.49 [0093] [Polyphenylene Ether Production Example E (PPE-E)] Two stages
of condensers were connected in series to a polymerization reactor provided with an air blowing tube.
Temperature was adjusted by allowing a coolant to flow through so that the temperature of the
condensers was about 0C, and the toluene phase of the bottoms product was made to continuously
return to the polymerization reactor. Polymerization was carried out at 40C by dropping a solution
obtained by dissdifing’$3 886 47012, B PhetiRiphendSi 525064 Of toiuehé 1Mo & dafaiy<t Solution
consisting of 220 g of cupric O{omjde, 4,000 g of dibutylamlne and 98,000 g of toluene over the course
of 60 miTHTSE AL Cup Py FRAF A thebte BF1G NUISI TGO RS T SRR LS an aqueous

solution obtalneﬂ%?gndlsiolvm% f'L5 imes moles tetrasgdlumn%l?l'll'A in catal sé copper .(thce amount of

the aqueous sol fwas 0.2 times R8¥ot§|ovW§8ﬁF o ﬁolylmerlza?%n"rvgéac jon quu%ﬁ\}s’asaélcfc?ed to the

reactlonll%ld]\:/\eh‘;relq: stirr%no%l:ZL(r)l mglué%stc’étftefL ggorp.pci:rcll%jcnsthefrpopgl er to sto ‘;h% reactIinonaé 094]
After discori%nuing sﬁi’rring, fhe act[qugous Sélution that separated as a resultof eﬁ-fg aflowed fo stand

undisturbedas disgharged guiside he system. FUhel, 500 d ol purs.water yas addecl g ne

reaction liqui e resulting product was stitred for 10°-minutes, and the aqueous layer that separated

as a resyjt. of bell-Tg allgweq;to,tand undisturbed far 10 minktes; was discharged. outside the system.

A similar procedure was then repeated. Namely, in the second procedure, an aqueous solution

obtained by:dissolving 9 x-imas males, af tetrgsodium, ERTAIN the qatalysteoppsrysed (02 times

the total weight of the polymerization reaction liquid) was added to the reaction liquid while stirring,

followed by, standing undisturbed and,separaliona 1 s, Subseguently, 8,000.9 ekpurgswalgr were

added to the reaction liquid in the same manner as previously described followed by stirring for 10

minutes ang disghasging sheiagueous layerdhatseparated afigr beingaliwed tenstand; uadisturbed for
10 minutes outside the system. A nearly equal volume of methanol was then added to the resulting

reaction liguid ta.precipitaterpalyphenylens ethes. . The precipitate of PRE was then fillered and the
polyphenylene ether was further washed with a suitable amount of methanol followed by forced air
drying for-@one 3 houk @t about-1406 ta obtair dhe iolewmg pewderad polyphenylens, ethes{to also be
abbreviated as "PPE-E").

resistance, dimensional accuracy and the like. The blending ratio

of fillers and reinforcing materials is preferably 1 part by weight

to 80 parts by weight and more preferably 5 parts by weight to 60

parts by weight based on 100 parts by weight of the total weight

of the resin components.

[0079]

The resin composition pellet obtained according to the method

of the present invention is used as a molded product by molding

into an arbitrary shape by molding according to various molding

methods typically used for modified polyphenylene ether resins,

namely injection molding, injection compression molding, blow

molding, extrusion molding, sheet molding, heat molding,

rotational molding, laminating molding or press molding.

Examples of molded products include components of electrical

and electronic devices, OA equipment, information terminal devices,
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[0095] Intrinsic viscosity: 0.48 dl/g Number of terminal hydroxyl groups: 0.24 groups per 100
phenylene ether units Copper content: 0.1 ppm Mean particle diameter: 85 pm, particle size
distribution peak: 68 pm, half width value: 90 pm Residual toluene concentration: 0.23% Apparent
density: 0.49 [0096] [Polyphenylene Ether Production Example F (PPE-F)] The polyphenylene ether

produced in the above-mentioned 46 , , ,
mechanical parts, home appliances, vehicle parts, construction

materials, various types of containers, recreational articles and
general merchandise, and lighting equipment. Among these, molded
products are used particularly preferably in components of
electrical and electronic devices, OA equipment, information
terminal devices, home appliances, vehicle parts and lighting
equipment.

EXAMPLE

[0080]

The following provides a more detailed explanation of the
present invention by indicating examples thereof. However, the
present invention is not limited to the following examples, but
rather can be arbitrarily modified within a range that does not
deviate from the gist thereof.

[0081]

Methods used to evaluate the polyphenylene ether resin in
the following examples and comparative examples are as indicated
below.

(1) Intrinsic Viscosity:

0.5 g of polyphenylene ether are dissolved in chloroform to
bring to 100 ml or more (concentration of 0.5 g/dl or less) as
solution followed by measuring specific viscosity at 30°C at a
different concentration using an Ubbelohde viscometer and
calculating the ratio between specific viscosity and concentration
as intrinsic viscosity by extrapolating the temperature to 0.

[0082]
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polyphenylene ether production method E was applied to a 50 mesh sieve and those particles of
polyphenylene ether that remained on the sieve were gathered to obtain the followngpolyphenylene
ether F (to also be abbreviated as "PPE-F"). Intrinsic viscosity: 0.48 dl/g Number of terminal
hydroxyl groups: 0.62 groups per 100 phenylene ether units Copper content: 0.1 ppm Mean particle
diameter: 810 pm Particle size distribution peak: 780 pm, half width value: 570 pm Residual

toluene concentratign: 0756 ApFareHl8&R sty 6.55° ™ A3ist GF HAISSis values of the PPE-A to
PPE-F described@gove islshown in Table 1. [0097]

-nuclear magnetic resonance spectrum was measured with the
JNM-A400 manufactured by JEOL Ltd. using CDCls as solvent, using
tetramethylsilane as reference standard and using the ’C-NMR
complete decoupling mode for the measurement mode, followed by
determining the types and numbers of terminal hydroxyl groups
(number per 100 groups) according to the method described in
Macromolecules, 1990, Vol. 23, pp. 1318-1329.

(3) Copper Content:

Polyphenylene ether resin was decomposed with nitric acid
followed by quantifying the copper in the residue by atomic
absorption spectrophotometry and calculating the copper content
(ppm) in the polyphenylene ether resin.

[0083]

(4) Residual Toluene Concentration:

2 g of polyphenylene ether resin were dissolved in 10 ml of
chloroform followed by analyzing the supernatant resulting from
precipitation with ethanol by gas chromatography to obtain the
residual toluene concentration (%).

(5) Mean Particle Diameter and Particle Size Distribution:

Volume mean particle diameter was measured by a wet method
and at a flow rate of 70% using a particle size analyzer based on
the laser diffraction/scattering method in the form of the MT3300
particle size analyzer manufactured by Nikkiso Co., Ltd. and used
as the value of mean particle diameter (um), followed by confirming

the maximum peak (um) of the particle size distribution and the

39



[Table 1] Intrinsic viscosity Terminal OH Copper content Mean particle diameter

half width value (um) of the maximum peak.
[0084]

In addition, measurement of color tone and glass transition
temperature of pellets obtained in the examples and comparative
examples was carried out in the manner described below.

(6) Color Tone:

The YI color tone value was determined with the Spectro Color
Meter S2000 manufactured by Nippon Denshoku Industries Co., Ltd.

(7) Glass Transition Temperature (Tqg):

Temperature was raised from 25°C to 250°C at the rate of
20°C/min using the DSC 220U thermal analyzer manufactured by Seiko
Instruments Inc., followed by determination of glass transition
temperature based on the point of backward curvature thereof.
[0085]

(8) Apparent Density

Apparent density was measured in compliance with JIS K5101
(bulk density).

(9) Viscosity of Phosphorous-Based Flame Retardant

Viscosity was measured in compliance with JIS K2283 using
the TV-5NS constant-temperature liquid bath for measurement of
kinematic wviscosity manufactured by Thomas Kagaku Co., Ltd.
Viscosity was measured while changing temperature and a viscosity
curve was obtained from the values thereof. The temperature at
which the phosphorous-based flame retardant is supplied to the
extruder (set temperature) was then applied to the viscosity curve

and used as the viscosity of the phosphorous-based flame retardant.
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Max. particle size distri- bution peak Half width value Residual toluene Apparent density dl/g

[0086]

[Polyphenylene Ether Production Example A (PPE-A)]

42.5 g of cuprous oxide, 255.7 g of a 47% aqueous solution
of hydrogen bromide, 495.8 g of N,N-di-n-butylamine (DBA), 1257.6
g of N,N-dimethyl-n-butylamine (BD), 102.4 g of
N,N'-di-t-butylethylenediamine (Dt), 30.0 g of trioctylmethyl
ammonium chloride (TOM) and 83.109 g of toluene were placed in a
30 liter reactor provided with a sparger for introducing
oxygen-containing gas into the bottom of the reactor, and a reflux
condenser equipped with a stirring vane, a baffle, and a decanter
for separating condensed liquid in a vent gas line of the upper
portion of the reactor in the bottom thereof to produce an initially
charged liquid. Next, nitrogen was introduced into the gas phase
portion of the reactor followed by controlling the absolute
pressure of the gas phase portion of the reactor to 0.108 MPa.
[0087]

Continuing, gas prepared by diluting oxygen with nitrogen
and having an absolute pressure of 0.108 MPa and oxygen
concentration of 70% was introduced through the sparger, and the
absolute pressure of the gas phase portion of the reactor was
controlled by nitrogen and the above-mentioned gas to be maintained
at 0.108 MPa with a control valve while introducing nitrogen into
the gas phase portion of the reactor, including during the
subsequent polymerization. The introduction rate of the
above-mentioned gas was 103.5 N1/min. Immediately after beginning

introduction of the above-mentioned gas, a solution obtained by
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number /100 units PPM Wn Wn Wn % g/cc PPE-A 0.48 0.62 0.1

dissolving 33,000 g of 2,6-dimethylphencl in 31,707 g of toluene
was begun to be added at a rate at which the entire amount is able
to be finished being added within 30 minutes using a plunger pump.
A heating medium was passed through a jacket to regulate the
polymerization temperature so as to be held at 40°C.

At about 140 minutes after having begun introduction of gas,
in addition to introducing nitrogen instead of oxygen-containing
gas, 15,000 g of a 5% aqueous solution of ethylenediamine
tetraacetic acid sodium salt (tetrasodium EDTA) were added to the
reactor and stirred. Subsequently, stirring was continued for 2
hours while controlling the temperature of the reaction solution
at 70°C with the heating medium.

[0088]

After discontinuing stirring, the aqueous solution that
separated as a result of being allowed to stand undisturbed was
discharged outside the system. Further, 500 g of pure water was
added to the reaction liquid, the resulting product was stirred
for 10 minutes, and the aqueous layer that separated as a result
of being allowed to stand undisturbed for 10 minutes was discharged
outside the system.

Subsequently, a nearly equal volume of methanol was then added
to the resulting reaction liquid to precipitate polyphenylene ether.
The precipitated PPE was then filtered and the polyphenylene ether
was washed twice with a suitable amount of methanol followed by

forced air drying for 1 hour at about 140°C to obtain a powdered

polyphenylene ether (to also be abbreviated as "PPE-A").
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91 79 110 0.14 0.49 PPE-B 0.48 0.62 0.1 55 28

[0089]

The evaluation results of the resulting polyphenylene ether
(PPE-A) were as indicated below.

Intrinsic viscosity: 0.48 dl/g

Number of terminal hydroxyl groups: 0.62 groups per 100
phenylene ether units

Copper content: 0.1 ppm

Mean particle diameter: 91 um, particle size distribution
peak: 79 um, half width value: 110 um

Residual toluene concentration: 0.14%

Apparent density: 0.49
[0090]

[Polyphenylene Ether Production Example B (PPE-B) ]

The above-mentioned polyphenylene ether (PPE-A) was applied
toa 160 mesh sieve to obtain a polyethylene ether powder that passed
through the 160 mesh sieve (to also be abbreviated as "PPE-B").

Differences between this PPE-B and PPE-A were as indicated
below.

Mean particle diameter: 55 um, particle size distribution

peak: 28 um, half width value: 50 um

[0091]

[Polyphenylene Ether Production Example C (PPE-C) ]

The following polyphenylene ether powder (to also be
abbreviated as "PPE-C") was obtained in the same manner as the

above-mentioned polyphenylene ether production method A with the

exception of washing with methanol only once.
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50 0.14 0.49 PPE-C 0.48 0.62 0.1 91 76 105 0.63

Intrinsic viscosity: 0.48 dl/g

Number of terminal hydroxyl groups: 0.62 groups per 100
phenylene ether units

Copper content: 0.1 ppm

Mean particle diameter: 91 um, particle size distribution
peak: 76 um, half width value: 105 um

Residual toluene concentration: 0.63%

Apparent density: 0.49
[0092]

[Polyphenylene Ether Production Example D (PPE-D)]

A powdered polyphenylene ether powder (to also be abbreviated
as "PPE-D") was obtained in the same manner as the above-mentioned
polyphenylene ether production method A with the exception of not
carrying out the washing procedure consisting of adding 7,500 g
of pure water to the reaction liquid, stirring and separating. The
evaluation results are shown below.

Intrinsic viscosity: 0.48 dl/g

Number of terminal hydroxyl groups: 0.59 groups per 100
phenylene ether units

Copper content: 0.5 ppm

Mean particle diameter: 93 um, particle size distribution
peak: 72 um, half width value: 120 um

Residual toluene concentration: 0.22%

Apparent density: 0.49
[0093]

[Polyphenylene Ether Production Example E (PPE-E) ]
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0.49 PPE-D 0.48 0.59 0.5 93 72 120 0.22 0.49 PPE-E

Two stages of condensers were connected in series to a
polymerization reactor provided with an air blowing tube.
Temperature was adjusted by allowing a coolant to flow through so
that the temperature of the condensers was about 0°C, and the toluene
phase of the bottoms product was made to continuously return to
the polymerization reactor. Polymerization was carried out at 40°C
by dropping a solution obtained by dissolving 23,500 g of 2,
6-dimethylphenol in 54,000 g of toluene into a catalyst solution
consisting of 220 g of cupric bromide, 4,000 g of dibutylamine and
98,000 g of toluene over the course of 60 minutes while supplying
air at the rate of 10 NL/min per 1 kg of monomer.

An aqueous solution obtained by dissolving 1.5 times moles
tetrasodium EDTA in catalyst copper (the amount of the aqgqueous
solution was 0.2 times the total weight of polymerization reaction
liquid) was added to the reaction liquid while stirring 120 minutes
after dropping in the monomer to stop the reaction.

[0094]

After discontinuing stirring, the aqueous solution that
separated as a result of being allowed to stand undisturbed was
discharged outside the system. Further, 5,500 g of pure water was
added to the reaction liquid, the resulting product was stirred
for 10 minutes, and the aqueous layer that separated as a result
of being allowed to stand undisturbed for 10 minutes was discharged
outside the system. A similar procedure was then repeated. Namely,
in the second procedure, an agueous solution obtained by dissolving

0.5 times moles of tetrasodium EDTA in the catalyst copper used
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0.48 0.24 0.1 85 68 90 0.23 0.49 PPE-E' 0.48 0.62

(0.2 times the total weight of the polymerization reaction liquid)
was added to the reaction liquid while stirring, followed by
standing undisturbed and separation.

Subsequently, 6,000 g of pure water were added to the reaction
liquid in the same manner as previously described followed by
stirring for 10 minutes and discharging the aqueous layer that
separated after being allowed to stand undisturbed for 10 minutes
outside the system. A nearly equal volume of methanol was then
added to the resulting reaction liquid to precipitate polyphenylene
ether. The precipitate of PPE was then filtered and the
polyphenylene ether was further washed with a suitable amount of
methanol followed by forced air drying for more 1 hour at about
140°C to obtain the following powdered polyphenylene ether (to also
be abbreviated as "PPE-E").

[0095]

Intrinsic viscosity: 0.48 dl/g

Number of terminal hydroxyl groups: 0.24 groups per 100
phenylene ether units

Copper content: 0.1 ppm

Mean particle diameter: 85 um, particle size distribution
peak: 68 um, half width value: 90 um

Residual toluene concentration: 0.23%

Apparent density: 0.49
[0096]

[Polyphenylene Ether Production Example F (PPE-F) ]

The polyphenylene ether produced in the above-mentioned
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0.1 810 780 570 0.72 0.55 [0098] [Polystyrene-Based Resin Pellets] The following polystyrene resin

pellets were used. Polystyrene A (abbreviated as "PS-A"):

polyphenylene ether production method E was applied to a 50 mesh
sieve and those particles of polyphenylene ether that remained on

the sieve were gathered to obtain the following polyphenylene ether

F (to also be abbreviated as "PPE-F").

Intrinsic viscosity: 0.48 dl/g

Number of terminal hydroxyl groups:

phenylene ether units
Copper content: 0.1 ppm

Mean particle diameter: 810 um

Particle size distribution peak: 780 um, half width value:

570 um

Residual toluene concentration: 0.

Apparent density: 0.55

A list of analysis values of the PPE-A to PPE-F described

above is shown in Table 1.

72%

0.62 groups per 100

[0097]
[Table 1]
M Max.
Intrinsic Terminal Copper iénl particle Half width Residual Apparent
rcti
viscosity OH content pé c-€ size distri- value toluene density
diameter K
bution peak
number
dl/g /100 ppm pm pm pm % g/cc
units
PPE-A 0.48 0.62 0.1 91 79 110 0.14 0.49
PPE-B 0.48 0.62 0.1 55 28 50 0.14 0.49
PPE-C 0.48 0.62 0.1 91 76 105 0.63 0.49
PPE-D 0.48 0.59 0.5 93 72 120 0.22 0.49
PPE-E 0.48 0.24 0.1 85 68 90 0.23 0.49
PPE-F 0.48 0.62 0.1 810 780 570 0.72 0.55
[0098]
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Polystyrene H1478 manufactured by A&M Styrene Co., Ltd. Mean pellet weight: 23 mg, mean particle
diameter: 3.3 mm, apparent density: 0.62 g/cc [0099] Polystyrenes B to D (abbreviated as "PS-B",
"PS-C" and "PS-D"): The above-mentioned PS-A pellets were used after freezing and crushing,
and the duration of freezing and crushing was adjusted to obtain the following PS-B to PS-D. PS-B
Mean particle diameter: 1.2 mm, apparent density: 0.59 g/cc PS-C Mean particle diameter: 200 pm,
apparent density: 6 $6Ygice P26 MESH Paftiche Hiantetef '80'pm, apparent density: 0.53 g/cc [0100]

[Phosphorous-Based Flan‘f Retardant] The following phos hg ous-based flame retardants were
used. PhosphorotisShasad e fetaf ?%yﬁlﬁﬁeﬁg%ﬁbsgﬁ S(DaINET Chgmical Industry Co.,

Ild) Polystyrene A (abbreviated as "PS-A"):

Polystyrene HT478 manufactured by A&M Styrene Co., Ltd.

Mean pellet weight: 23 mg, mean particle diameter: 3.3 mm,
apparent density: 0.62 g/cc
[0099]

Polystyrenes B to D (abbreviated as "PS-B", "PS-C" and
"PS-D") :

The above-mentioned PS-A pellets were used after freezing
and crushing, and the duration of freezing and crushing was adjusted
to obtain the following PS-B to PS-D.

PS-B

Mean particle diameter: 1.2 mm, apparent density: 0.59 g/cc

PS-C

Mean particle diameter: 200 um, apparent density: 0.56 g/cc

PS-D

Mean particle diameter: 80 um, apparent density: 0.53 g/cc
[0100]

[Phosphorous-Based Flame Retardant]

The following phosphorous-based flame retardants were used.

Phosphorous-based flame retardant A: Triphenyl phosphate
(Daihachi Chemical Industry Co., Ltd.)

Phosphorous-based flame retardant B: Aromatic condensed
phosphate ester (CR733S, Daihachi Chemical Industry Co., Ltd.)

[0101]
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Phosphorous-based flame retardant B: Aromatic condensed phosphate ester (CR733S, Dalhachl
Chemical Industry Co., Ltd.) [0101] (Example 1)
was employed using an illi_olnix:Jica co-rotli.Ing twin screw head extruder (TEX30a, Japan Steel
Works Ltd.) having a cylinder length of 52.5 D (D represents the inner diameter of the cylinder).

Transporting zone; length 12.75 D (portion indicated with a in FIG. 1), feed screw lead: 1.5 D

Mixing zone: length’@8D (pottion indicated with b in FIG. 1), composed of a forward conveying

kneading elemen% 1D, a neutral kne din% element 1D and a backward conve%/irg kn adingﬁg\lﬁement
1D moving in the &}Fect?o%rgfwfee%‘fﬁg +9 éi ioff rcicated\With ¢ in

FIG. 1)

. e u ng an 1
conveying screw. ?\ifOI%OVGI‘,

and the
made to

hosph =
phosp on]'._g)u&pa%%?

100 parts by wel

TS Mefting 781e: 1855t 2575 D@
o I\/:l%reg}/ier, the meltln%j%ce)rrlrené:gﬂtgyg a O.St%ﬁahngvgl{\g :SL8 after a 19.5 D forward
e injection por

of PPE-A and 30 parts by weight of PS-A pell

and 4" and extrudgd.rthe, weighing, ipeders 5 aofx ware previded belowthe happgis.4ang

a in FIG. 1), feed screw lead: 1.5 D

b) Mixing zone: length 3.0 D (portion indicated with b in
FIG. 1), composed of a forward conveying kneading element 1D, a
neutral kneading element 1D and a backward conveying kneading
element 1D moving in the direction of feeding

c) Melting zone: length 25.75 D (portion indicated with c
in FIG. 1)

Moreover, the melting zone contains a 0.5 D sealing ring 18
after a 19.5 D forward conveying screw.

Moreover, the pressure reduction vent 7 is provided between
the mixing zone b and the sealing ring 18, and the degree of pressure
reduction of the pressure reduction vent 7 was made to be -0.090
MPa.

The injection port 8 for injecting an additive such as a
phosphorous-based flame retardant is provided between the sealing
ring 18 and the die 6.

[0102]

100 parts by weight of PPE-A and 30 parts by weight of PS-A

pellets were supplied to the hoppers 4 and 4' and extruded. The

weighing feeders 5 and 5' were provided below the hoppers 4 and
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e

were supplied to the hoppers 4

b)

The screw configuration described in detail below

a)

e pressure reduction vent 7 is provided ge]ﬂﬁggn%ﬁté%xﬁﬁ zone b
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4', and the materials were supplied quantitatively. An Inert gas replacement tower having a height (H)
of 2 m was Installed below the weighing feeders 5 and 5', and nitrogen gas was fed into the resin
supply unit 3 in the lower portion of the replacement tower from the Inert gas supply tube 9 to reduce
the oxygen concentration in the Inert gas replacement tower (bottom of the replacement tower) to
2.6%. The inside of the Inert gas replacement tower was filled with Inert gas, and a structure was
employed i which tHEPPE fowaerwis tre bR wit e gas 45 Ark¥a Bf fafifig thfougPh Inert
gas replacement tower. [0103 The set temperature of the cylinder was then set to 280C, and the
e 1oAY APERE Hns At TR SUBR At Sas anEreiREnEAD i CESed Rl 10 kghr

at the rat k(l)f 10 k%/eﬁr.tr(l) d%Ierrglne thg %urﬁ%h d amo%ntn%ttwhlch feed neck oc urs. .Thgosqulled

amount at which T heck 6ECUrred Was g/hr.ﬂilhe supf)"lcl)(—:'(;be dmount Was then decréased to 30

kg/hr at which feed neck does nof aceur follclwed by extrusion offs r%nds. Tile resin fiIIing rate in the
esin Su%ﬁ)QIHEﬁ;' 1 thﬁ owertﬁortlon o} e r%F acemﬁnt ower .

transporting zone a'was 24.2%. Furthermore, the purpose of the Inert gas replacement tower is

to effectiyely, e?l?geiﬁé&égfv%'%t@%gﬁ%z%ﬂﬁg@”‘gg 'PS&%%-@Q%%P%&%%?&%‘%%@ HOETOUS

rlicrovolds, allowing t erto an Inert gas atmosphe idered to be an easy

and effective method for replacing oxygen,contained therein with Inert gas) 101941, . . Here, the filing

rate of the transporting zone a was determined according to the method indicated below.
Transporting zoge filling rate: Value obtained by dividing the volume of resin fed to the hopper (I/hr) by
the theoretical transport volume of the screw (I/hr) (%) Screw theoretical transport volume: (spatial

area of cross-sectiop ohextruder-cylinder,»sareyy crogsssectional area;in dirgetiop;perpangicular to
screw axis x 2) x screw lead length x screw rotating speed (/hr) Here, the volume of resin fed to

the hoppentefersfadhe sum af thevalue, dihr),abtaingd by, dividing {he weight of thefetbwge r
polyphenylene ether resin powder (kg/hr) by the apparent density, and the value (I/hr) obtained by

dividing the aveigbt etthesfechpolystyrenehased resisu(ke/br matheiappatent dgnsity ©f 2.{0105]
The extruded strands were cooled in a water bath and then cut Into pellets. 0.4 seconds were required
to place theextrided strands in theswater bath.

[0103]

The set temperature of the cylinder was then set to 280°C,
and the screw rotating speed was set to 150 rpm. Supplied amount
was incrementally increased from 10 kg/hr at the rate of 10 kg/hr
to determine the supplied amount at which feed neck occurs. The
supplied amount at which feed neck occurred was 40 kg/hr. The
supplied amount was then decreased to 30 kg/hr at which feed neck
does not occur followed by extrusion of strands. The resin filling
rate in the transporting zone a was 24.2%.

(Furthermore, the purpose of the inert gas replacement tower
is to effectively replace oxygen in the PPE powder with inert gas.
Since powders contain numerous microvoids, allowing the powder to
fall through an inert gas atmosphere is considered to be an easy
and effective method for replacing oxygen contained therein with

inert gas.)
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(If 2 seconds or more are required for the strands to be placed in the water bath, oxidation caused by
air progresses and causes the pellets to easily become yellowed. The time until cooling is preferably 1
second or less.) The strands were cut by inserting Into a pelletizer at 110C. If the strand
temperature exceeds 150C, the strands wrap around the cutter thereby preventing the obtaining of a
favorable pellets. In addition, if the strand temperature is below 90C, problems such as cracking of the
pellets occut %}ing cutting thereby a decrease in appearance. Pellets cut at 110C have an attractive
cut surface and a favorable sha%e. [0106] The resulting pellets were dried for 4 hours at 120C,

and a molded protict me58Gring 100 M ¥ 266 mAt x 2 Him Wad HiBaed Udthg 1hE SHI0d fection
Molding I\C/ilggre}ine .malaufactured EJX S%rgitc%rﬂg He%\g I dustges, I,Ctgdu%%%ro%)nditions of a cylinder

temperature of 280¢ and miold temperature 'of 16 Ooll(%vr\lleé%?/ measuring the yellow index (II) color

tone value and glass transition temperature r.T%[’0107] The results of Example 1 are shown in the
following Table Zlfran?rﬁ) Orglﬁllen?, t{%nc%a{réég %)n ofnat?ﬁg/sr])a?lelfgrso%ttﬁé%%(#ne%fltﬁjeelg(%%ﬁﬁgnylene

ether resk;}]} owder and 8?'3/%%‘?%9'9886?559%9 e%g?giﬁ%bgt /gl ine extiyder. In addition, charged

volume (I refers to the sum of values obtained by e respective weights by the respective

apparentﬁéﬁg'ﬁgrlhg SYmhols.,@, QA apd f(e%egltphi gqicq% overall evaluation were determined

based on the criteria indicated below. 0: Feed neck discharge amount of 40 kg/hr or more and Il

color tone value afless, than, 40 o « & Feed-neckdischargeamaunt of 4Q kg/hy por more.and, H color

tone value of 40 or more to less than 60

cross-section of extruder cylinder - screw cross-sectional area
in direction perpendicular to screw axis x 2) x screw lead length
X screw rotating speed (/hr)

Here, the volume of resin fed to the hopper refers to the
sum of the value (1/hr) obtained by dividing the weight of the fed
polyphenylene ether resin powder (kg/hr) by the apparent density,
and the value (1/hr) obtained by dividing the weight of the fed
polystyrene-based resin (kg/hr) by the apparent density of PS.
[0105]

The extruded strands were cooled in a water bath and then
cut into pellets. 0.4 seconds were required to place the extruded
strands in the water bath.

(If 2 seconds or more are required for the strands to be placed
in the water bath, oxidation caused by air progresses and causes
the pellets to easily become yellowed. The time until cooling is
preferably 1 second or less.)

The strands were cut by inserting into a pelletizer at 110°C.
If the strand temperature exceeds 150°C, the strands wrap around

the cutter thereby preventing the obtaining of a favorable pellets.
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A: Feed neck discharge amount of 30 kg/hr or more to less than 40 kg/hr and Il color tone value of 40
or more to less than 60 x: Il color tone value of 60 or more [0108] (Example 2) Molding was
carried out in the same manner as Example 1 with the exception of changing the tower height to 1.3
m. The results are shown in Table 2. (Examples 3 to 6) Molding was carried out in the same

manner as Example 1 with the exception of changing the type and amount of polystyrene resin as
shown infFaBie P &rdhahing thé %ﬁ%ﬁﬁ’eﬁ%&ﬁﬁ%é\ﬁrﬁﬁlﬂb@%.CThErr@Edi%“ér@EﬁBwn in

Table 2. g)slocgga(tlcz:i%rrrll I%pthe pellets occur during cutting thereby a decrease
in appearance. Pellets cut at 110°C have an attractive cut surface
and a favorable shape.
[0106]

The resulting pellets were dried for 4 hours at 120°C, and
a molded product measuring 100 mm x 100 mm x 2 mm was molded using
the SH100 Injection Molding Machine manufactured by Sumitomo Heavy
Industries, Ltd. under conditions of a cylinder temperature of 290°C
and mold temperature of 100°C, followed by measuring the yellow
index (YI) color tone value and glass transition temperature (Tqg) .

[0107]

The results of Example 1 are shown in the following Table

In Table 2, the charged amount (kg/hr) refers to the sum of
the polyphenylene ether resin powder and polystyrene-based resin
fed to the base of the extruder. 1In addition, charged volume (1/hr)
refers to the sum of values obtained by dividing the respective
weights by the respective apparent densities. The symbols ®, O,
A and x used to indicate overall evaluation were determined based
on the criteria indicated below.

®: Feed neck discharge amount of 40 kg/hr or more and YI color
tone value of less than 40

O: Feed neck discharge amount of 40 kg/hr or more and YI color
tone value of 40 or more to less than 60

A: Feed neck discharge amount of 30 kg/hr or more to less
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Molding was carried out in the same manner as Example 1 with the exception of set-L.11-1g the

degree of pressure reduction of the vent to -0.05 MPa. The results are shown in Table 2. (Example 8)
Molding was carried out in the same manner as Example 1 with the exception of increasing the strand
cooling distance and introducing the strands Into the pelletizer at a strand temperature of 80C. Cracks
formed in the resulting pellets and the size of the pellets was uneven. [0110] (Example 9) Pellets

were prodiéey i theddHe Phdhner £LERAMPRE with'the &eplioRoftedacing e Afnduift df

nitrogen fée to the bottom of the hoppers and maintaining the oxygen concentration at the bottom of
the hoppers at 7.2%. The results are shown in Table 2. (Example 10) Pellets were produced in the
same manner as Example 1 with the exception of using PPE-B Instead of PPE-A. Since feed neck

n
occurred at 30 kgfhr, the CRaryed aRGuNEWES s8Fto6§)(g) Rg/nF five results are shown in Table 2. [0111]
(Example[ H)O 8]

(Example 2)

Molding was carried out in the same manner as Example 1 with
the exception of changing the tower height to 1.3 m. The results
are shown in Table 2.

(Examples 3 to 6)

Molding was carried out in the same manner as Example 1 with
the exception of changing the type and amount of polystyrene resin
as shown in Table 2 and changing the supplied amount as shown in
Table 2. The results are shown in Table 2.

[0109]

(Example 7)

Molding was carried out in the same manner as Example 1 with
the exception of setting the degree of pressure reduction of the
vent to -0.05 MPa. The results are shown in Table 2.

(Example 8)

Molding was carried out in the same manner as Example 1 with
the exception of increasing the strand cooling distance and
introducing the strands into the pelletizer at a strand temperature
of 80°C. Cracks formed in the resulting pellets and the size of
the pellets was uneven.

[0110]

(Example 9)
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Pellets were produced in the same manner as Example 1 with the exception of using PPE-C Instead of
PPE-A. Since feed neck occurred at 30 kg/hr, the charged amount was set to 20 kg/hr. The results are
shown in Table 2. (Examples 12 and 13) Pellets were obtained in the same manner as Example 1
with the exception of using PPE-D and PPE-E shown in Table 2. The results are shown in Table 2.
[0112] (Example 14 Molding was carried out in the same manner as Example 1 wijth the
exception of usingPST §hdFh n BEBRE"S &R d'chdnying e stpiRtramdulit @& e SamotintShown in
Table 2. The results are shown in Table 2.# xample 15) a)Molding was carried out in the same
manner as Exafipie I With tHe £X88ctido %ﬁaﬁ g scr8w Eariiy ?gﬁloﬁ%\dtotgc%ﬁ BRfiGGAtion B in

which theolgagh(gcrg(\év itcpsregatige tg C%(Ii%dlenr iInnert(;:ligmeter g}‘l theofog\g%rgrconivg ingtSQE Vél of the
transporting zone was ﬁangecfl fo that aving anlgngt of 19 ,ana crﬁangingatﬁe egree of pressure

reduction {o that showp,in Table 2, Thg results are shown o Table 2. O30 in Table 2.

(Example 10)

Pellets were produced in the same manner as Example 1 with
the exception of using PPE-B instead of PPE-A. Since feed neck
occurred at 30 kg/hr, the charged amount was set to 20 kg/hr. The
results are shown in Table 2.

[0111]

(Example 11)

Pellets were produced in the same manner as Example 1 with
the exception of using PPE-C instead of PPE-A. Since feed neck
occurred at 30 kg/hr, the charged amount was set to 20 kg/hr. The
results are shown in Table 2.

(Examples 12 and 13)

Pellets were obtained in the same manner as Example 1 with
the exception of using PPE-D and PPE-E shown in Table 2. The results
are shown in Table 2.

[0112]

(Example 14)

Molding was carried out in the same manner as Example 1 with
the exception of using PS-D shown in Table 2 and changing the
supplied amount to the amount shown in Table 2. The results are
shown in Table 2.

(Example 15)
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(Comparative Example 1) Molding was carried out in the same manner as Example 1 with the
exception of changing the height of the Insert gas replacement tower to 50 cm. The results are shown
in Table 2. (Comparative Examples 2 and 3) Pellets were produced in the same manner as
Example 1 with the exception of lowering the amount of nitrogen fed to the bottom of the hoppers or
interrupting the feed and maintaining the oxygen concentration at the bottom of the hoppers_at 11% or
21%. The results™re shoWh i TEbIB2S ©bhipdrdtiod Exdmple)® 21 PRI ere prodiitattin the

same manner as Example 1 with the exception of not using polystyrene resin and maintaining the
oxygen chnBanratoirabh G BOb of the RSBIEHS &t 2265 “THE-BbARS BFa SROWR i Tabe2"

(Comp?‘r%%"ef'ix%rg%eé%ﬁ g ;helets Nl gugedn the same manner.as Example, 1 with the
exception of' usﬁ;{g Flinstead of P Et C The Tesuits are Sshown in Ijrable : Y
inner diameter) of the forward conveying screw of the transporting
zone was changed to that having a length of 1.0 D, and changing
the degree of pressure reduction to that shown in Table 2. The
results are shown in Table 2.
[0113]

(Comparative Example 1)

Molding was carried out in the same manner as Example 1 with
the exception of changing the height of the insert gas replacement
tower to 50 cm. The results are shown in Table 2.

(Comparative Examples 2 and 3)

Pellets were produced in the same manner as Example 1 with
the exception of lowering the amount of nitrogen fed to the bottom
of the hoppers or interrupting the feed and maintaining the oxygen
concentration at the bottom of the hoppers at 11% or 21%. The
results are shown in Table 2.

(Comparative Example 4)

Pellets were produced in the same manner as Example 1 with
the exception of not using polystyrene resin and maintaining the
oxygen concentration at the bottom of the hoppers at 21%. The
results are shown in Table 2.

(Comparative Example 5)

Pellets were produced in the same manner as Example 1 with

the exception of using PPE-F instead of PPE-A. The results are
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[0115] (Examples 16 to 25 and Comparative Examples 6 and 7) Pellets were produced in the
same manner as Example 1 with the exception of using the raw materials containing
phosphorous-based flame retardant shown in Table 3 in the amounts described in Table 3 and setting
the oxygen concentration to the concentrations described in Table 3. Any of the following three
addition methods indicated below were used to add the phosphorous-based flame retardant. [0116]
Addition fH&tH8Y A" ATEAEd friolten liquid was added from the supply port 8 provided downstream of
a sealing ring. The liquid was heated to 70C and a gear pump was used to supply the liquid. Viscosity
of the phosphorous-based flame retardant A at 70C was 0.006 Pa[s (6 centipoise), while the viscosity
of the phosphorous-based flame retardant B at 70C was 0.04 Pa[s (40 centipoise) as read from a
viscosity curve. Addition method B: Phosphorous-based flame retardant was added downstream
of a sealing ring using a gear pump. The temperature of the liquid was 10C. The viscosity of the
phosphorous-based flame retardant at this time was 3.2 Pa[s (3200 centipoise). Addition method
C: Phosphorous-based flame retardant was added from the hopper side together with the resin raw
materials in the form of a powder. [0117] The results are shown in Table 3.
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In Table 3, the charged amount (kg/hr) refers to the sum of the PPE powder and PS fed from the base
of the extruder. In addition, the charged volume (I/hr) refers to the sum of values (I/hr) obtained by
dividing the respective weights by the respective apparent densities. In the case of feeding
phosphorous-based flame retardant from the base of the extruder, the amount fed is the value

obtained by adding thgT non’?f ampurt (ko7 g gh s{(ifhr)of thephosphorous-based
[Tel o . 1 .
flame retardant. The[Symbals{ 0] A gnd % used|tq were determined
based on the criteria ir|di¢cajed below. O:|Feed heck, dis r gr more and Il color
— . o~
tone value of less than “Feled negk disch arl g nd| Il color tone value
- (=21
of 30 or more to less than-4@ A1 Feed hgek disehprge-3 moemt of BO to less than 40 kg/hr
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[0119] On the basis of each of the examples, using a powder having a mean particle diameter of
50 pm to 600 pm, and allowing the powder to fall in a flowing state through an inert gas having an
oxygen concentration of 10% or less over a distance of 1 m or more prior to introduction into the
extruder was determined to make it possible to produce pellets having favorable color tone and free of
decreases in physical properties at high production efficiency. INDUSTRIAL APPLICABILITY [0120]
Accordiné Yo ﬁ?e}/ production method of polyphenylene ether-based resin composition pellets of the
present invention, since eIIets]h?aving vorable color tone and free of ecre%ses in physical

properties can betEFEJ 8roht a polypheyiene SIar fasi BofidrBnd a polistyrenk-based resin

raw material at hilgglplrg uctvivoenrefficieongg, repig)lciend %ﬁ(?%dusct%1 of fa}_:}/rg)rrlaeblea uaéi;&y car][ belobvgziliggd from
the resulting pelléts; an the mo?dé)dtproacuc s can be apfﬁle% {64 wide range of fields such as

electrical tegled electronic dewces,o(%A equipment, |Q£oermat|on termln%lede.vl es, home 1filfgi;i)llances,

vehicle parts and” ﬁgﬁ%@leoqrbipment, thue?elb)(rJI demonstratﬁ%wan eI?(?remreJ[f;1 i%h level of industrial

applicabillty, REFERENCE SIGNS LIRT JQ12U L Extryder eyinder 2, 5erew.3,Supply, pgtin¢ klopper

described in Table 3 and setting the oxygen concentration to the
concentrations described in Table 3. Any of the following three
addition methods 1indicated Dbelow were wused to add the
phosphorous-based flame retardant.

[0116]

Addition method A: A heated molten liquid was added from the
supply port 8 provided downstream of a sealing ring. The liquid
was heated to 70°C and a gear pump was used to supply the liquid.
Viscosity of the phosphorous-based flame retardant A at 70°C was
0.006 Pa-s (6 centipoise), while the wviscosity of the
phosphorous-based flame retardant B at 70°C was 0.04 Pa-s (40
centipoise) as read from a viscosity curve.

Addition method B: Phosphorous-based flame retardant was
added downstream of a sealing ring using a gear pump. The
temperature of the 1liquid was 10°C. The viscosity of the
phosphorous-based flame retardant at this time was 3.2 Pa-s (3200
centipoise).

Addition method C: Phosphorous-based flame retardant was
added from the hopper side together with the resin raw materials
in the form of a powder.

[0117]
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9 Inert gas injection port CLAIMS 1.A production method for molded article of a polyphenylene
ether-based resin composition by melting and kneading a polyphenylene ether resin, a
polystyrene-based resin and, as necessary, an additive with an extruder, winch comprises that, 1)
a powder having a mean patrticle diameter of 50 pm to 600 pm is used for the polyphenylene ether
resin, and 2) the powder is treated with an Inert gas by allowing the powder to flow down in a
flowing state over 3istarite bF 1% Or MEtEthrotigh&n fMert'gas having an oxygen concentration of

10% or less before introducing the powder Intg the extruder. 2, The production method for molded
article of a polypﬁéhﬁg%%t%tﬁzr-ﬁz‘geﬁ PESIN ConTBbEition gg‘&?réﬂﬁb Cdigiht 1 @net&in"adBetiét having

a mean parficle, iameter ol mp 0.5 mms usedfor the polystyrene based resin, 3.fhe, production
method for molded article of & po ypﬁenyFene ether-based resin composﬁ’loh according to claim 1 or

Claim 2 e e apelel having a1 pparentdensity ol e 1Bl oot iphe gppprent
t y - [ .The

density of e polyphenylene ether resin powder Is use %osrutﬂleoposttyrene ased resin.

prOdUCti%]Jn%t_{]\(?gJ?%g]ol&?g a)!%%'%@é@l@&%@?&?gg by the respective apparent

densities. In the case of feeding phosphorous-based flame
retardant from the base of the extruder, the amount fed is the value
obtained by adding the charged amount (kg/hr) and charged volume
(1/hr) of the phosphorous-based flame retardant.
The symbols ®, O, A and x used to indicate overall evaluation
were determined based on the criteria indicated below.
®: Feed neck discharge amount of 40 kg/hr or more and YI
color tone value of less than 30
O: Feed neck discharge amount of 40 kg/hr or more and YI color
tone value of 30 or more to less than 40
A: Feed neck discharge amount of 30 kg/hr or more to less
than 40 kg/hr and YI color tone value of 30 or more to

less than 40

X: YI color tone value of 40 or more
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ether-based resin composition according to any of claims 1 to 3, wherein the polystyrene-based resin
is used at 5 parts by weight to 100 parts by weight based on 100 parts by weight of the polyphenylene
ether resin. 5.The production method for molded article of a polyphenylene ether-based resin

composition according, to_any of claims 1 to 4, wherein when supplying the polyphenylene ether resin
and the polystyrene-bgseg fegia [to the ektruder, [th glasgdu&ogc er| Cona traEiQL.i a supply unit of
. - Nl ™ oy 43 o o
the extruder is held to ﬁ)% or [egs. | 6 The production| method for mdided prtlclg of a jpolyphenylene
ether-based resin compositjor a¢cg rd[ng fo[any pf ¢lajms Tto 3, wherrein.d mfaxymiim peak of particle
size distribution of the polypldmyllene gther|fésin| pawdler id withjia the geJ@e?c £30<mto 300 pm, and a
. . &)
half width of the maxinpum{peak-{s-$00-n-of-lgss
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7. The production method for molded article of a polyphenylene ether-based resin composition
according to any of claims 1 to 6, wherein the molded article is a pellet. 8. The production method for
molded article of a polyphenylene ether-based resin composition according to any of claims 1 to 7,
wherein the polyphenylene ether resin powder and the polystyrene-based resin pellet are supplied to
the extruder by adjusting the blending ratio thereof using separate quantitative feeders. 9. The
productioh%éﬁ*ﬂod for molded article of a polyphenylene ether-based resin composition according to

any of claims 1 tg 8, wghe;ﬁin the re%[i)dual toluene concentratjon of th%%oly%he%lgne ther resin
powder is 0.05% %Y Weight s 658 by Gisfytt ﬁ?%ﬁ&ﬁf&%%%%n?ﬁ Bd¥of Aidtded articte df a
polyphenylene ether-hased resin combosition according 4g any of dlaims L ta 9, whereln the fnuinsic
viscosity of the polyphenylene ether resin 64

to fall in a flowing state through an inert gas having an oxygen

concentration of 10% or less over a distance of 1 m or more prior

to introduction into the extruder was determined to make it possible

to produce pellets having favorable color tone and free of decreases

in physical properties at high production efficiency.

INDUSTRIAL APPLICABILITY

[0120]

According to the production method of polyphenylene
ether-based resin composition pellets of the present invention,
since pellets having favorable color tone and free of decreases
in physical properties can be produced from a polyphenylene ether
resin powder and a polystyrene-based resin raw material at high
production efficiency, molded products of favorable quality can
be obtained from the resulting pellets, and the molded products
can be applied to a wide range of fields such as electrical and
electronic devices, OA equipment, information terminal devices,
home appliances, vehicle parts and lighting equipment, thereby
demonstrating an extremely high level of industrial applicability.

REFERENCE SIGNS LIST

[0121]
1 Extruder cylinder
2 Screw

3 Supply port
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powder is 0.3 dl/g to 0.6 dl/g, and the number of terminal hydroxyl groups thereof is 0.3 to 1.5 groups
per 100 phenylene ether units. 11. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 10, wherein a copper content of the
polyphenylene ether resin powder is 0.02 ppm to 0.2 ppm. 12. The production method for molded
article of a polyphenylene ether-based resin composition according to any of claims 1 to 11, wherein
the filling ratio of thé'BB§BRenylene ether resin and the polystyrene-based resin in a solid transporting
zone of the extruder is maintained at 30%,or less. 13. The production method for molded article of a
polyphenylene et ef-ba5&d Fésin Jc%?r?p%%ft%ﬁ é)c%‘BFding to any of claims 1 to 12, wherein a vent-type
extruder is used for the extruder, and extruding is carried out by forming gas sealing portions using
molten resin in a screw on an upstream side and a downstream side of a vent port. 14. The
production method for molded article of a polyphenylene ether-based resin composition according to
claim 13, wherein the extruder is a vent-type extruder, and the degree of pressure reduction of a
pressure reduction vent thereof is -0.099 MPa to -0.06 MPa. 15. The production method for molded
article of a polyphenylene ether-based resin composition according to any of claims 1 to 14, wherein a
phosphorous-based flame retardant is added as the additive. 16. The production method for molded
article of a polyphenylene ether-based resin composition according to claim 15, wherein the
phosphorous-based flame retardant is supplied further downstream from a gas sealing portion
downstream of a vent port.
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17. The production method for molded article of a polyphenylene ether-based resin composition
according to claim 16, wherein the phosphorous-based flame retardant is supplied downstream of the
pressure reduction vent in a liquid state having a viscosity of 0.001 Pa.s to 3 Pa.s. 18. The production
method for molded article of a polyphenylene ether-based resin composition according to any of
claims 1 to 17, wherein the polyphenylene ether-based resin composition is extruded from the extruder
in the for&%@ﬂ%nds, and the strands are cooled by being Introduced Into cooling water within 2
seconds after coming out of the extruder. 19. The production method for molded article of a
ponphen@I’ene et@le??ﬁgég& reéGiR c%%tﬁb%ﬁioﬁogcég?&i% 0 %fﬁﬁ}% Wer%iftﬂ%%@ﬁ%%@éﬁ{b%rature is
adjusted t(%goc_ 150&: by coaling, and the sgands are cut in[l%hais temperaéure]gan%%.. 20. A
polyphen()e/ ene ether-based resin’ cor%(ﬁ%“gﬁgﬁ p(laﬁélt progucéﬂc? y f‘hnegpro%iﬁction method' gccoarding to

anyOfd%gfykgé%%lene ether resin, a polystyrene-based resin and, as
necessary, an additive with an extruder, which comprises that,
1) a powder having a mean particle diameter of 50 pm to 600
um is used for the polyphenylene ether resin, and
2) the powder is treated with an inert gas by allowing the
powder to flow down in a flowing state over a distance of 1 m or
more through an inert gas having an oxygen concentration of 10%
or less before introducing the powder into the extruder.
2. The production method for molded article of a polyphenylene
ether-based resin composition according to claim 1, wherein a
pellet having a mean particle diameter of 1 mm to 5 mm is used for
the polystyrene-based resin.
3. The production method for molded article of a polyphenylene
ether-based resin composition according to claim 1 or claim 2,
wherein a pellet having an apparent density of 110% to 140% with
respect to the apparent density of the polyphenylene ether resin
powder is used for the polystyrene-based resin.
4. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 3,
wherein the polystyrene-based resin is used at 5 parts by weight
to 100 parts by weight based on 100 parts by weight of the
polyphenylene ether resin.

5. The production method for molded article of a polyphenylene
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ether-based resin composition according to any of claims 1 to 4,
wherein when supplying the polyphenylene ether resin and the
polystyrene-based resin to the extruder, the gaseous oxygen
concentration in a supply unit of the extruder is held to 10% or
less.

6. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 5,
wherein a maximum peak of particle size distribution of the
polyphenylene ether resin powder is within the range of 30 um to
300 pym, and a half width of the maximum peak is 500 pm or less.
7. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 6,
wherein the molded article is a pellet.

8. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 7,
wherein the polyphenylene ether —resin powder and the
polystyrene-based resin pellet are supplied to the extruder by
adjusting the blending ratio thereof using separate gquantitative
feeders.

9. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 8,
wherein the residual toluene concentration of the polyphenylene
ether resin powder is 0.05% by weight to 0.5% by weight.

10. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 9,

wherein the intrinsic viscosity of the polyphenylene ether resin
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powder is 0.3 dl/g to 0.6 d1/g, and the number of terminal hydroxyl
groups thereof is 0.3 to 1.5 groups per 100 phenylene ether units.
11. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 10,
wherein a copper content of the polyphenylene ether resin powder
is 0.02 ppm to 0.2 ppm.

12. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 11,
wherein the filling ratio of the polyphenylene ether resin and the
polystyrene-based resin in a solid transporting zone of the
extruder is maintained at 30% or less.

13. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 12,
wherein a vent-type extruder is used for the extruder, and extruding
is carried out by forming gas sealing portions using molten resin
in a screw on an upstream side and a downstream side of a vent port.
14. The production method for molded article of a polyphenylene
ether-based resin composition according to claim 13, wherein the
extruder is a vent-type extruder, and the degree of pressure
reduction of a pressure reduction vent thereof is -0.099 MPa to
-0.06 MPa.

15. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 14,
wherein a phosphorous-based flame retardant 1is added as the
additive.

l6. The production method for molded article of a polyphenylene
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ether-based resin composition according to claim 15, wherein the
phosphorous-based flame retardant is supplied further downstream
from a gas sealing portion downstream of a vent port.

17. The production method for molded article of a polyphenylene
ether-based resin composition according to claim 16, wherein the
phosphorous-based flame retardant is supplied downstream of the
pressure reduction vent in a liquid state having a viscosity of
0.001 Pa-s to 3 Pa-s.

18. The production method for molded article of a polyphenylene
ether-based resin composition according to any of claims 1 to 17,
wherein the polyphenylene ether-based resin composition 1is
extruded from the extruder in the form of strands, and the strands
are cooled by being introduced into cooling water within 2 seconds
after coming out of the extruder.

19. The production method for molded article of a polyphenylene
ether-based resin composition according to claim 18, wherein the
strand temperature is adjusted to 90°C to 150°C by cooling, and the
strands are cut in this temperature range.

20. A polyphenylene ether-based resin composition pellet
produced by the production method according to any of claims 1 to

19.
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