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1 s METHOD FOR PRODUCI NG A RESI N COWPCSI Tl ON Backgregnd of
the*Invention 1. Field of the Invention The present
invention relates to a nmethod for producing a thernoplastic resin
conposition. Particularly, it concerns a nethod for producing, wth
i ndustrial advantages, a thernoplastic yesin conposition having excellent
| mpact resistance and fewer volatile conponents by m xing thernoplastic
resins whose nelting tenperatures or glass transition points differ by 10
C or nore with respyEtTHODFOR PRODUCING’A RESIN COMPOSITION Rel ated Art
Thernopl astic Resin (A) having poor flowability and inpact strength in
spite of good heat resistance has been used by mxing it with a
thernoplastic resin and/or an elastoner and the |ike which has a | ower
melting tenperature or glass transition point than Thernoplastic Resin (A)
by 10 C oBagkgroundgpf, \Fhﬁgﬂmnrret hods for mixing such resins and/or an
el astoner and the like having a nelting tenperature or glass transition
poi nt whi ¢hFieldofithe/laxentidilD[ err] C | ower than that of Thernoplastic Resin
(A) are exenplified as follows: (1) a nmethod conprising mxing a
powder or pellets ghe pedsbnt! iBPdnfion irflafel o hIREMAd fot rs&hdusg h'%hé?ﬁxo?la&t‘iﬂ"‘ﬁ'sﬁr,
melt mxing the resultant mxture with a kneader such as a singl e-stage

ot &i ned. %9@?0%1&“?3'1* i, e cofBftat Bk oo Brodibie Wi ndRid dyles,
corrprisin a povx,der or eIIets of both resins jn the formof a
solid usi Ig TeSIR Fompostion yving ?#ﬁeﬁ%wa@}r resistangs gt frwedivaRtiene

resul t ant m xture to produce a nolded article; and
components by mixing thermoplastic resins whose meltmg temperatures or glass transition

points differ by 10° C or more with respect to each other.

2. Description of the Related Art

Thermoplastic Resin (A) having poor flowability and impact strength in spite of
good heat resistance has been used by mixing it with a thermoplastic resin and/or an
elastomer and the like which has a lowe; melting temperature or glass transition point:fhan
Thermoplastic Resin (A) by 10° C or more. Conventional methods for mixing such resins
and/or an elastomer and the like having a melting temperature or glass transition point which
is at least 10° C lower than that of Thermoplastic Resin (A) are exemplified as follows:
1) a method comprising mixing a powder or péllets of both resins in the form of a
solid using a tumbler, melt mixing the resultant mixture with a kneader such as a single-stage
melt extruder to pelletize it, and injection or extrusion molding the obtained pellets to
produce é molded article;
(2) a method comprising mixing a powder or pellets of both resins in the form of a
solid using a tumbler and subsequently injection or extrusion molding the resultant mixture

to produce a molded article; and



2 (3) = a nmet hod conprising m xing Thernoplastic Resin (A) with a
smakl amount of Thernoplastic Resin (B), which has a nelting tenperature
or glass transition point which is at least 10 Clower than that of :
Ther mopl astic Resin (A), in the formof a solid, pelletizing the resultant
m xture with a kneader such as a nelt exjruder, further mxing the
resultant pellets with Thernoplastic Resin (C) and the |like, which al so
has a nelting tenperature or glass transition point which is at |east

L0fer 11 C gyer t hag rdifidd Smprfi MO ThemBRRbH: Relin (8] wiltheshal inelncor

solid, and ‘pelletizing the h a kneader such”as a second nelt

ext ruder Ja es. by Lcation. Lald- n carhinh &
ovever . TUPARAIATE ReSiBy R paY nefing YepagRipe PRpask R tioh et whieh i
extruder, which is carried out for mxing the resin uniformy, the resin
t enper at ulkbleasti 105 G/ lomer graghatyof Therraeplestici Resiy (Y Iy the fm ofp ielish @glietizing,
t hat Conponent B and the |ike deteriorate. Accordingly, the inpact
strengt h alredresulkant pnigiues withsa kifieatiéresuchsas|a melt exerader, furthep osikingthe resudtant
poor. If the resin tenperature is lowered to avoid the deterioration of

| npact st peldis b/imnphehhs;[ﬂihsideqzeshh@:)rmi 1S 1ik&WRiEh BBo'WaS b fenpRiduf 610

t he anount of the vola e conponent cannot be reduced. If 1he anount of
t he el ast . i 8. ] , ' .
component Suah rafbith AR 5 4 1E4F FRCE 1k bE R R of Thelrolie Bkl
According to_Method (2), .silver streaks and the |ike appear on the

Meoul tant the Togmiat 8ol ot t@&&ﬁmgrema@ﬂwﬁg@%g% SRt melkratrater
nol ded article/due to non deacration of Conponent A When/ Conponent A is
net vol at i(JapagsseFateanApplication kpidr@pan Mo ak1g4A4A99Droved, deaer at ed,
Thernmopl astic Resin (A) is not nelt m xed sufficiently since Thernopl astic
Resin (B) nelts pHowever dcberding to Methdbd [h)r arotheastep ofRarading Avith g melt
particles of non-melted Thernoplastic Resin (A) are produced. Further, a
SUf T i Ci eNlexi HRGC byiéH %‘%Hieﬁal?ﬁkoggrbﬁ:ixiﬁg hhgvl-%ekn uniformly, the resipl PerigtfatdhRoOve

Met hod (3) (a nmaster batch netho the"nelt mxing 1S carried
disadvantageously increases in order to melt Cpmponent A so that Component B and the

like deteriorate. Accordingly, the impact strength and like properties of the resultant resin
composition become poor. If the resin temperature is lowered to avoid the deterioration of
impact strength gnd the like, the resins cannot be well kneaded and also the amount of the
volatile component cannot be reduced. If the amount of the elastomer to be added is
increased, the amount of the volatile component cannot: be reduced though the impact
resistance is improved.

According to Method (2), silver streaks and the like appear on the resultant
molded article due to non-deaeration of Corﬁponent A. When Component A is not
deaérated, Thermoplastic Resin (A) is not melt mixed sufficiently since Thermoplastic Resin
(B) melts prior to the melting of Thermoplastic Resin (A) and particles of non-melted
Thermoplastic Resin (A) are produced. Further, a sufficient impact strength cannot be

achieved.

ﬁn the above Method (3) (a master batch method), the melt mixing is carried
This Sheet Has Been R
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3 out*in tw steps. Therefore, the resin is deteriorated so that the

i mpact strength is reduced. |In addition, this nethod has drawbacks such as
di sadvant ageous energy consunption and a conplicated operation.

Japanese Patent Application Laid-Open No. 149917/1995 di scl oses a net hod
for producing a thernoplastic resin conpagition wherein, when 100 parts by
wei ght of a conposition conprising a polyphenyl ene ether and an aronatic
al kenyl conpound polyner is nmelt mxed in the presence of one or nore

parts by weuginttwofsteps. oThereiore,2he kesitilis detetiGrabudl soctliht thel @hpacPstratipteisytbduted.
ether, a part of an aromatic al kenyl conpound polyner and an organic

oo Yon! o kst G sl A8 By R 0

of the resin stream and e residua conpound
polymer is fed.froma raw material supply port |ocated at the | ower point
of the resf:?]mglﬁ,aéegiﬁpe%to& ding to this nethod, the organic solvent is

kneaded with a m xture of polyphenyl ene ether and the aromatic al kenyl
conpound pol yner i nJapanesgihatent Applicatiea: Laid®peoriont49937/4985 discloses a method
~sufficiently m xed. When the anount of the organic solvent is increased for

t he pur poséorofrodscifig achemdopldsti¢ hesin cofpositiorDwhefetn, GHIEANIOD patsVy veE OFRS
difficult and further the extrusion productivity falls and the extrusion

amount of to@péiddcERFRERSa ﬂg'lgﬂl#gxr%ﬁg ?tﬁ{ehg}ﬁ? b a%&?ﬁatﬂ%ken&?t‘f@ﬁﬂoﬁmﬁ%&ﬁ

raw material supply port. nventi on

resent in | P n eousl| r cing, a thernoplastic resin
(F:) onposi t : o}r%erﬂv% %%‘egia i]%efa]igrgge%IX%g%ﬁ %rtj Ié’ﬁ{e %’%&g'r‘lf? t °£i[ ?ne".r,garﬁﬁﬁ‘?slﬁ\l’}gd’spﬁ]lj"&ct
resi stance and, fewer volatile conponents, while at the sane time with |ess
i ndustri al e’&ﬁé’fe&yp‘\ﬁem%?? gther, a paxt; off amparamatist allenyb compeuns RElymgs and an
4

organic solvent are fed from a raw material supply port located at the upper point of the
resin stream and the residual part of the _aromatic alkenyl compound polymer is fed from a
raw material supply port located at the lower point of the resin stream. According to this
method, the organic solvent is kneaded with a mixture of polyphenylene ether and the
aromatic alkenyl compound polymer in an extruder so that the components are not
sufficiently mixed. When the amount of the organic solvent is increased for the purpose of
sufficient mixing, removal of the organic solvent becomes difficult and further the extrusion
productivit)-' falls and the extrusion amount of the resin changes due to back flow of the gas

towards the first raw material supply port.

Summary of the Invention
The present invention aims at advantageously producing a thermoplastic resin
composition which satisfies inconsistent properties, i.e., improved impact resistance and

fewer volatile components, while at the same time with less industrial energy consumption.

Brief Description of the Drawings



Fig. 1.is afigure to illustrate the present invention. Descri ption of
Nurreral s and Synbols 1. a first raw material supply port (a top feeding
port) 2: a second raw material supply port (a first side feeding port) 3:
athird raw material supply port (a second side feeding port) 4: a fourth
raw material supply port 5: a first opeQing for renoving volatile
conponents under reduced pressure 6: an atnosphere vent port 7. an

at nosphere vent port 8: a second openi ng for renoving volatile conponents

under reduced pres al. her in B a

gener al - pur pose polséj%te&/'rc’grggur% ‘g‘% E}%’t&%g&;ﬁéﬂﬁve}l ??\f orced by an el ast oner
Do afiller E an elastoner F. a volatile flanme retardant G a

nonvol atil e flane retardant Det ai | ed Description of the Invention

The present invention relates to a nethod for producing a thernoplastic
resin coripesription df Numértalsrand SyanBélser nopl astic Resin (A) with

Ther nopl astic Resins (B) and (C) having a nelting tenperature or gl ass

transitiom.pigadt ridirkdtedial sl K@{QF f@&;mé)f,%ﬁher mopl astic Resin (A) by

10[err] C or nore conpri sing feedl her mopl astic Resin (A
5 (herei S ti fenr 0 t _A) containing volatile
conponent s%oﬁgngwrﬁﬁgﬁ%%%plﬁgﬁhﬁ%? @gg&%ﬂ&%’}) at an anount of 500 to
30, 000 ppm and Thernopl astic

3: a third raw material supply port (a second side feeding port)

4: a fourth raw material supply port

5: a first opening for removing volatile componenté under reduced pressure

6: an atmosphere vent port

7: an atmosphere vent port

o

a second opening for removing volatile components under reduced pressure
a polyphenylene ether resin

a general-purpose polystyrene

a styrene resin reinforced by an elastomer

a filler

an elastomer

a volatile flame retardant

O "M m Y 0w »

: a nonvolatile flame retardant

Detailed Description of the Invention

The present inventioﬂ relates to a method for producing a thermoplastic resin
.composition by melt mixing Thermoplastic Resin (A) with Thermoplastic Resins (B) and (C)
having a melting temperature or glass transition point which is lower than that of

Thermoplastic Resin (A) by 10° C or more comprising feeding Thermoplastic Resin (A)



Resin (B) (hereinafter sonetines referred to as Conponent B) containing
fewer volatile conponents than Conponent A froma first supply port of the
nmelt kneader, renoving volatile conponents under reduced pressure, and
feeding Thernopl astic Resin (C) (hereinafter sonetines referred to as
Component C) from a second supply port. § The conbi nati ons of
Thernopl astic Resins (A), (B) and (C) i ncl ude: a conbi nati on
of a pol yphenyl ene ether resin for Thernoplastic Resin (A) and a styrene
resin for (leesinafisr sometimesorsfonted(t8)as Lodngofient A) containing volatide camponeats kavingf a
pol yphenyl ene sulfide resin for Thernoplastic Resin (A) and a nodified

pol ypheny| g asdlesubs rweighti of 300 rOlesstat dnydridint LOfFBOr 8 S30)0000pprl 264 MiRkASHIastic
Resins (B) and (O; a conbi nati on of a polycarbonate resin

for Therno ' | resi [ . in

e ot CoRkR (B (2infiné Norithel TererfEd (& CofiBEhch ), Snlifily %8t Volable
pol yphenyl ene et her resin for Thefnoplastic Resin (A gener al - pur pose
pol yst yr entPRRANCRSE orpqnentAsfram B%,‘Stawpy B‘P‘}'r‘g)rfbe maedi kneaden f ismowingoy
an el astoner for Thernoplastic Resin (C); and the Iike. The
pol ypheny!| ¥olatilet pemponestsn anderpireduedd | presduse,pand efeeding v Eherimoplastie Resin (C)
honmopol yners or -copol yners having repeating units represented by the

fol l owi ng (heteindfies sothdtimesnefetred ¢@hs Chfipbhent C) from a second supply port.
6 wherein R err], Rerr], Rerr], Rerr], Rerr] and R err] each

an aryl oroup, hal open SRant 8L THE R lesic Resine (Bp{Bfach (¢ inkaf 07 B
combination, 0" ElombiRakiTE s oRphemlebecsticnirel Ryl ERBOTEREIAHA) B 2 ne
pol yphenyl ene ether_resin include poly(2,6-dinethyl-1,4-phenyl ene) et her,
pol y( 2- et $yAeng resinfor Theumaplastic Resiay @)and, (C);
a combination of a polyphenylene sulfide resin for Thermoplastic Resin (A) and
a modified polyphenylene ether resin and/or a styrene type resin for Thermoplastic Resins
(B) and (C);
| a combination of a polycarbonate resin for Thermoplastic Resin (A) and an
ABS resin and/or a styrene resin for Thermoplastic Resins (B) and (C);
a combination of a polyphenylene ether resin for Thermoplastic Resi1.1 A),
general-purpose polystyrene for Thermoplastic Resin (B), and a styrene resin reinforced by
an elastomer for Thermoplastic Resin (C); and the like.
The polyphenylene ether resins employed in the present invention are

homopolymers or copolymers having repeating units represented by the following formulas

(1) and/or (2):



pol y(2, 6-di et hyl -1, 4- phenyl ene) et her,

pol ¥(2- et hyl - 6-n- propyl - 1, 4- phenyl ene) et her,

pol y(2, 6-di - n-propyl - 1, 4- phenyl ene) et her,

pol y(2- net hyl - 6- n- butyl - 1, 4- phenyl ene) et her,

pol y(2-ethyl -6-i sopropyl -1, 4- phenyl ene) et her,

pol y(2- net hyl - 6- hydr oxyet hyl -1, 4- phenyl%ne) et her, _

pol y(2- met hyl - 6- chl.or oet hyl - 1, 4- phenyl ene) ether and the |ike. O these,

pol y(2, 6-di net hyl.-1,.4-phenyl ene) et her, | s rticul arl referred.

The pol yphenyl e%"é‘eﬁ“hgr" @ép%l';}ﬁeﬁ%i aa“dahﬁﬁga'l Pefﬁ&ﬁmgﬂ,w?s&wsﬁ{’s?‘&x‘céf,°“a
phenyl ene ether structure as a main nononmer unit. For exanple, there are
exenplified a baying §riei earban domisnan anyl gravpohalagen adshydragensend ywheneind®s, a
copol yner of 2,6- dinethyl phenol and o-cresol, a copol ymer of

2, 6- di met hyl pheaad Rq carthobbé hydiBienydt phesidhe tiiael o-cresol, or the like.

The pol yphenyl ene ether resins used in the present invention may

advant ageoﬁéﬁf-ﬁﬁgﬂyb@a@d% Qﬂ'ﬁ{:i}ﬁt'idx?t ructure, various other phenyl ene
iC

ether units are’ proposed to exli'st in the conventional polyphenylene

ether resins. The enyl ene. et her .uni whi ch . are proposeq tq coexist in a
Srb1 anount i net udBSBreSHVE R A HAOpol et st R eRbc D
unit, a 2-(N-al kyl - N-phenyl am nonet hyl ) - 6- net hyl phenyl ene ether unit and

the like, Wislude poli(2¢i-dimetyld.4-phepsisnelether,PpelyR-meghyl-6-cthyl-d:4-phangleapiethenos .

297428/ 1989 and 301222/ 1988. Further, the pol yphenyl ene et her
resi ns enppoly2j6diethyid,Jopienglehe)ethegnt i on  poly(2-ethyl-6-n-propyl-1,4-phenylene)ether,
7 include a resin in which a small anmount of di phenoqui none and the |ike

i's |inked baiyth6-ditRiglopyt14-Phenylene)ether, o gﬁWﬁ-ﬁﬂ%{ﬁ’ﬂﬁ-ﬁﬁ@w&Q,|4yﬂi}§'l5%hé)eﬁlef:'

ether resin ynclude, f'or 1 nstance,” polyp yl'ene ‘et her dified by "a
ComPOuNd, Veice SR SRS URRACRINRE: °3 OSSR I BRIGS HeBRISH
A XL RTIENC cAI TR o
I n the presence of

poly(2,6-dimethyl-1,4-phenylene)ether is particularly preferred.

The polyphenylene ether copol};mer is a copolymer having, for instance, a
phenylene ether structure as a main monomer unit. For example, there are exemplified a
copolymer of 2,6-dimethylphenol and - 2,3,6-trimethylphenol, a copolymer of 2,6-
dimethylphenol and o-cresol, a copolymer of 2,6-dimethylphenol, 2,3,6-trimethylphenol and

| o-cresol, or the like. .

The polyphenylene ethe;' resins used in the present invention may
advantageously contain, as a partial structure, various othef phenylene ether units which are
proposed to exist in the conventional polyphenylene ether resins. The phenylene ether units
which are proposed to coexist. in a small amount include a 2-(dialky1aminome£hy1)-6—
methylphepylene ether unit, a 2-(N-alkyl-N-phenylaminomethyl)-6-methylphenylene ether
unit and the like, which are disclosed in Japanese Patent Application Laid-Open Nos.

297428/1989 and 301222/1988.

Further, the polyphenylene ether resins employed in the present invention



di butylam ne according to the nethod di scl osed i n Japanese Patent
Pubiication No. 13966/1993. The nol ecul ar wei ght and the nol ecul ar wei ght
distribution are not particularly restricted. The

pol yphenyl ene sul fide resin enployed in the present invention, which is
generally referred to as PPS, is a honopol yner containing repeating units
represented by the follow ng general forhula (3): .The
pol ycarbonate resin enpoyed in the present invention is a polyner

(o) Loy e el i O 4 SRR e Spokotinitinr AP I HTR IR By i

|nvent|on I ncl udes general - purpose polystyrene and styrene resins
reinforcedchynan el ast oner . Gener al - pur pose pol ystyrene

i ncludes, in addition to a styrene polymer, a polyner of a nuclear alkyl
substituted styreneMoarkever; thetgolyphtyylaresther- resinhin¢lade; rfonénstamee, polyphenylene
8 net hyl styrene, 2, 4-di net hyl styrene, ethyl styrene and

p-tert-but it lﬁdﬂiﬁbdaﬁsda Bmp8iind with ‘%!l'bonsém%d dstiuRd b§ﬁdéré%rkﬁséld)§éﬁ in Japanese
[err]-methyl styrene and [err]-methyl -p-ethyl styrene; a copol yner

conpri sing t nds and at | east
one ot her \?Ig%;?/lf %go@m%lgﬂﬁf S- %éagigg%&@ﬁéﬁ§%4 @@8% nore of the
above conpounds. gg_g}ﬁ) ds copol merizable with the vin arorrat i C
conpounds i ncl ude H’?hﬁ’b’@nﬁﬁ resindigedhinghe WWIm‘f?Eéﬁﬁé?‘yﬂ’?aEf@d‘éﬁ?é by,
ethyl methacrylate, unsaturated nitrile conpounds such as acrylonitrile
and met hac fg ipstance; subjectiog 2, Cexpigndi todessidization asipling polymeriratimiinl éhe mestncaet
| i ke. The polynerization nethod for preparing these resins includes not

onl'y radi aldibuefiymiae i Zebidiy to the method disclosed in Japanmese Patent Publication No.
13966/1993. The molecular weight and the molecular weight distribution are not
particularly restricted.
| The polyphenylene sulfide resin employed in the present invention, which is
generally referred to as PPS, is a homopolymer containing repeating units represented by the

following general formula (3):

The polycarbonate resin empoyed in the present invention is a polymer

containing repeating units represented by the following general formula (4):

cua

O
The styrene resin employed in the present invention includes general-purpose
polystyrene and styrene resins reinforced by an elastomer.
General-purpose polystyrene includes, in addition to a styrene polymer, a

polymer of a nuclear alkyl substituted styrene like o-methylstyrene, p-methylstyrene, m-



but al so ion polynerization. Polymers particularly preferred anong the
abeve polyners are polystyrene and a styrene-acrylonitrile copolynmer (an
AS resin). These resins may be used in conbination.

El ast omers which are used to reinforce styrene resins include

pol ybut adi ene, a styrene-butadi ene copoByner, polyisoprene, a

but adi ene-i soprene copol yner, natural rubbers, an ethyl ene-propyl ene
copolymer and the like. Particularly, polybutadiene, a styrene- butadiene
copol yrer methylstyreme; i2:4-timnethylityreees a¢tbyistycdngrrand iphtertenitylstyeenp r aside an eat-alkyl
As the styrene resin reinforced by an el astoner,” el astoner-reinforced

pol ystyr erg?b&mn%&) sAche@ ke ! a%&;%??egignfa%ac%améeh\yr-gwymyrxhéeniat 'dopSlymer

copolymer (an ABS resin) are pr m xturé of t'hese resins i$§ also

preferred. The. content of t | astoner is..6 % or re ef erably 8.9% or
nore, nor EORPEEEEHTFPT W’%gﬁ‘%@%‘? vinyl aromatic comp S@Bﬂﬁggﬁti%‘ﬁ %é%%g!}y es
preferably 5 to 92.5 % by wei ght of Conponent A, 5 to 80 % by wei ght of
Conponent ®mpeync; 3nd oa seopriymerwspmprising e anereCof ndiee abgyee fcemperydsi
to 90 % by wei ght of Conponent A. 5 to 70 % by wei ght of Conponent B and

2.5 to 60 Corhpyounds gbpolpherableonicinthe @inyl aromatic compourdsancledesmethadrylatoespersent
Bis fed fromthe top feeding port together with

9  Conpongpf ad\methyl hekidiehyidtt 3hE ef ?nﬁﬁia%xzsﬂité‘,i UiSatafatéP HRGE %Bﬁ)p@ﬂréds%uch as

effectively i ncrease the “anpbunt of the n to be extruded, "and to

facilitate the el t m xi Component, G..The . a ..Qf o] al S
pr ef er abl f@%gﬂﬁﬁ@ﬂé}l@%ﬁ%m&e, rfor em-&ygpg S ‘H’ gﬁ@%“’%@“%@% gl?\/\‘/iejlhbeﬁ#e
nost preferably 20,to 30 % by wei ght, based .on the amouni of, Conponent, A
Too | ar gelRsrPOlymerizating m%hoééﬁrpwﬁemngshmcrpﬂawgluﬁwewa trafial GHEHPR of
the thernoplastic resin conposition and advances heat deterioration of
Conponent Wit also iemiphlymenization] yPol@mersqpactituldlyi preferred amongtliet aboye polymeistare s
difficult to nelt Conmponent A uniformly. Too snall of an anmount of
Conponent ﬁlﬁﬁeﬁé fidd SgrenSaciBnitrild copolynttr (A0ASGesiA). AtRse fesink madylte weduN(
e e

of resinto xtruded nust be reduced and, as a result, the extrusion
becones  j, combination.

Elastomers which are used to reinforce styrene resins include polybutadiene, a
styrene-butadiene copolymer, polyisoprene, a butadiene-isoprene copolymer, natural rubbers,
an ethylene-propylene copolymer and the like. Particularly, polybutadiene, a styrene-
butadiene copolymer and a partially hydrogenated polymer thereof are preferred.

As the styrene resin reinforced by an elastomer, -elastomer-reinforced
polystyrene (HIPS) and an elastomer-reinforced styrene-acrylonitrile copolymer (an ABS
res&n)l are preferred. A mixture of these resins is also preferred. The content of the
elastomer is 6 % or more, preferably 8 % or more, more preferably 10 % or more.

The composition comprises preferably 5 to 92.5 % by weight of Component A,
5 to 80 % by weight of Component B and 2.5 to 80 % by weight of Component C, more
preferably 10 to 90 % by weight of Component A, 5 to 70 % by weight of Component B and
2.5 to 60 % by weight of Component C. |

The reason why Component B is fed from the top feeding port together with



unst abke. Moreover, the m xture of Conponents A and B is not sufficiently
mekt mxed wth Conponent C so that the extrusion becones unstabl e.

The amount of Conponent Cis preferably 50 to 500 % by wei ght, nore
preferably. 75 to 300 % by wei ght, nost preferably 100 to 200 % by wei ght,
based on the anount of Conponent B. Toogsmall of. an anount of Conponent C
suggests that the anount of Conponent Bis relatively large. This results
in the heat deterioration of Conmponent B. Too |arge of an anount of

Conponent EorpsHent A BRbYailtdeCthe andlti kiR of ConpOREnt| A, foheffdceivgle ifdredse the
the resin conposition, thereby nmaking the extrusion unstable.

oo e AP PR chiif 1d bOUARIdel! oot RARINEL Bl iR Coleong e, TPhL | N9

a
tenperaturénor g ass .ran3| O I'nt o

nmust be | ower n that Ther | astic Resin A) b or

pr ef er abl ya“%m@ OH’BP%‘?"" i P"Cfergglgs tOﬂrQ@ % Sy st E‘Bﬁ’pﬂﬁ{ﬂﬂ lm aw by
nol ecul ar wei ght of 300 or |ess contained in Conponent Ais effective in
decr easi ngweight, most preferabiyR@ teadQifechyow eights based loashs am@unt ioff Comjponért\A.ngle
high nelting tenperature (softening tenperature), and in facilitating

m xi ng of lafgerafanqmiount Bf CHmpPOReHe BemtreBseh ale élatile [cOMPONETRS bf (he th@'ﬁ’lb%[a@ﬁé” e
t han Conponent A

However, waep oSIRH UndOidvahiGes kgela H@I ofdtidh WPBmgénﬁtﬁ%' i (55% Pt

vol ati | e conpone I'S not rermve knea er

silver strgaks and the aft nd sufficient inp
trongt h CaHRPIeEE B s, BmeR g aba th s GIBCHE tp unalk COGRIRSA A HEFOTIHE 2l
of the volatile conponent W|th a nol ecul ar wei ght of 300 or |ess contained
i n Conponesmallofian Bueunt of SHrpogendindeterioratesttbe msltymixing-of Compersny énto thabd
to obtain Thernoplastic Resin (A), a nononer oligonmer and the |ike which
remai n af tthe amdaht ofxesinfto be eatruded mus] be ryduvgd ahd,tdsa resmdt)|thaettrubiver eepinast | C
Resin (A) are enployed as the volatile conponents, it is possible to skip

a step of @{atbR0 MErebVR! GRNAIEE df@oﬁiﬁdzﬁhts'.& &G”@Q@ﬁ&t sufbibatlyPmeR| hiked ar
wei ght of 300 or less in Conmponent A he vol atil e conponent

wth a mol GeiBmpdRLd'E sPthatfh eRruliSs BecoRibs Fndtible. "

The amount of Component C is .preferably 50 to S00 % by weight, more

preferably 75 to 300 % by weight, most preferably 100 to 200 % by weight, based on the
amount of @ﬁponent B. Too small of an amount of Component C suggests that the
amount of Component B is relatively large. This results in the heat deterioration of
Component B. Too large of an amount of Component C unpreferably causes a sudden
decrease in the temperature of the resin composition, thereby making the extrusion unstable.

In order to enhance the flowability of Thermoplastic Resin (A), the melting
temperature or glass transition point of Thermoplastic Resins (B) and (C) must be lower
than that of Thermoplastic Resin (A) by 10° C or more, preferably 30° C or more.

The volatile component with a molecular weight of 300 or less contained in
Component A is effective in decreasing the melting temperature of Thermoplastic Resin (A)
having a high melting temperature (softening temperature), and in facilitating mixing of

Component A with Component B having a lower melting temperature than Component A.



Conmponent B consi derably decreases the nelting tenperature of Conponent B
when its anmount exceeds that of the volatile conponent with a nol ecul ar
wei ght of 300 or less contained in Conponent A. As a result, it becones
difficult to nelt m x Conponent B with Component A. Accordingly, the -
anount of the volatile conponent with a qygpl ecular weight of 300 or I|ess
contai ned in Conponent B should be smaller than that of the volatile
conponent contained in Conponent A The vol atil e conponents

Wi th a nolgeybal, Wainkht afbustT (R voIBSE coRpbRER is @63&?& | the DM tilRGREpORENt is

having 6 to 18 carbon atoms such as ethyl enzene ene, toluene and
styrene, oho t |

Her ei naf t é}? ) Jﬁg“\f?&g‘“& %'oau%‘% rsg tﬂ?gﬂvﬁp%ﬁé{ﬁgﬁhéﬁe thﬁe aBP esen
invention are_illustrated with reference to the dra :

Speci fi calmgldingrandesuiBeientelRpagi stremgth ¢ApSAt P8 RChigyes: es%q%erdana«%trﬁdﬁnrwsaw |
produci ng a pol yphenyl ene ether resin conposition using a nelt kneader such
as an ext rthatethe amguntopiite wolatileacofriposentrveith anmiodedultr vweeigit lof 300 ot less coutainkd i s
arranged at the upper point of the streamof raw material, and a

second r avi, rfpdndht AUPBOY taeotooa pphlli SWHBA BRIpSIPRBYiZ26i6R solvemcised t8 obtain
pol yphenyl ene ether resin A and a general - purpose pol ystyrene B after dry

ol endi ng. e ARALEr RESE TNt WD b AbPLd old B0 AEK Ltk SR YHRY

-
-

1; renoving, at’i Pe conponents fromthe conposi

contai ni ng_a Iar rmunt f volati Qnent, ph e

OO o Safatin i A o2 0 rolian Bherroiats Bhn B Srd PudBleT M FRcvahdL, |
C fromthe second suppl y ort 2. Anot her enbodi ment of the

i nvent i on qosipenestsi ib isspassibledd skipra sepafiadding and improgriating thervolatilh gpmpewsink
conposition using a nmelt kneader equipped with a first raw material supply
port 1, mmﬁﬂﬂainmlenumn@@n@fwmerumtﬂr 'aﬁenpA, the stream of raw material,
a second raw nmaterial supply port 2, ird raw material supply port 3

and a fourth raw npfeSydiatile %ﬂxgbueﬂa%th 4 &Q&rﬁaﬂ%&:@ £500bt $88 chiatied

pol yphenyl ene ether resin A and a genera purpose polystyrene B after dry
bl endi ng tegmpgne% : | cér?s?cgrﬁ)?y Elgc%@ases ?hevﬁlgﬂal | pera[n ure of Component B when its

amount exceeds that of the volatile component with a molecular weight of 300 or less

contained in Component A. As aresult, it becomes difficult to melt mix Component B with
. Component A. Accordingly, the amount of the volatile component with a mol_ecul#r

weight of 300 or less contained in Component B should be smaller than that of the volatile
component contained in Component A. |

The volatile components with a molecular weight of 300 or less include
aromatic hydrocarbons having 6 to 18 carbon atoms such as ethylbenzene, xylene, toluene
and styrene, alcohols having 1 to 10 carbon atoms, and the like.

Hereinafter, methods for producing the resin compositiorx of the present
invention are illustrated with reference to the drawing.

Specifically, one embodiment of | the invention relates to a method for
producing a polyphenylene ether resin composition using a melt kneader such as an extruder

equipped with a first raw material supply port 1, which is arranged at the upper point of the



the first supply port 1; renoving, at the opening 5, volatile conponents
fromthe conposition containing a high concentration of pol yphenyl ene
ether and a | arge anount of volatile conponents; feeding a general -purpose
pol ystyrene B, an el astomer reinforced styrene resin C, an elastonmer E and
a nonvol atile flame retardant G fromthetgecond supply port 2; feeding a
gener al - pur pose pol ystyrene B, an el astoner reinforced styrene resin C, a
filler D, an elastonmer E and a nonvolatile flame retardant Gfromthe third
suppl y por strém of mwowiateyial; ahd kisteondaawpomnatetial supplyorogenThi tﬁe‘thedndo:fnﬁﬁi&ng '
a volatile flane retardant Fin the formof a liquid fromthe fourt

supply por feedihB€a %‘l}?geﬂéfee&ﬁetawsﬁ'xn aednddd %@ﬁ%‘?lt- %ﬁgol&%grcﬁ@% nﬁe?kir?l

supply ports are capable of transmtting an resin.

screw systgm i.s_provided at.each suppl oft i rder to relieve pressuyre
fromthe r@gﬂf‘g Bﬁ%fﬂ%@“&‘ﬁ%%%w@fﬁﬂxfl&hnégﬁﬁmswﬁx ROTH 1f5Inoying, at the
at nosphere vent ports 6 and 7 are preferably arranged. |If there is nothing
to feed frepf + YRlatde sompesentsofrem the compesition eantaining a large amount of volatile
12 sonetinmes is seal ed. By feeding an el astoner reinforced

styrene r esimpdrents ands polyplenplehy efhet tat at high donGEntrafigh] Bed \Wedady aX@lastomer
el astoner is heated, is shortened in oreder to prevent the resin from

det eri or at }efiForct8 sRrdéeSedih nal r resin conposition having
hi gh i nmpact resi st?énce ang?oev\g#%\%gﬁyﬁ%gg' rrpg'nents can be obt ai ned.

Al though it is prefgrable that. all he. el ast oner, rei nforce tyrepe.resin
is fed froma side éﬂ Fﬁlm"u?‘in,negf pE.the pventign F%%‘F%t?:énmﬁ °gf§H POYiAEn
top supply port in the case that a'styrene resin conponent is not enployed
since t hePyphenylensrsther fesin comppsitippsingnt meltykneaden equippedyvith ah@rsk semder
cannot be sufficiently carried out when only Conponent Ais fed fromthe
t op suppl ymptsrial supply port 1, which is arranged ati the uppertpointafnkestidannof rasi mgesalsh ep
extrusion nethod, the inpact strength is inproved by adding an el astoner,
but it is ghcbiid et tmateril sapply ot SONRRIRA rav? MnatBAM & B 3 @y |
conponents. According to tgpel??v\o-step extrusi%n met Egg t gé}% rr%a%?th raw

tSLree NOth i SalefRf APEE fO%t 4.n°f1§§‘ﬁfeﬂgdtcg%p%mn&%édiggf a Si)l%f;s)ﬁe%%gxe LiheP & A8 o PUL

general-purpose polystyrene B after dry blending them and/or feeding them individually from
the first supply port 1; removing, at the opening 5, volatile components from the
composition containing a high concentration of polyphenylene ether and a large amount of
volatile components; feeding a general-purpose polystyrene B, an elastomer reinforced
styrene resin C, an elastomer E and a nonvolatile flame retardant G from the second supply
 port 2; feeding a general-purpose polystyrene B, an elastomer reinforced styrene resin C, a
filler D, an elastomer E and a nonvohtﬂe flame retardant G from the third supply port 3;
removing volatile components at the opening 8; and feeding a volatile flame retardant F in
the form of a liquid from the fourth supply port. The screw systems arranged halfway
between the raw material supply ports are capable of transmitting and melt mixing the resin.
A screw system is provided at each supply port in order to relieve pressure from the resin.
Around the second and third supply ports 2 and 3, atmosphere vent ports 6 and 7 are

preferably arranged.  If there is nothing to feed from the third supply port, it is not used and



thermal- stability is |lowered by deterioration of the elastoner, the
operational ability is disadvantageously affected and the energy
consunption becones | arge. When a volatile flane retardant is
added as an additive, the volatiles |oss can be reduced by adding it after
the renoval of volatile conponents underia reduced pressure. In the case
of a nonvolatile flane retardant, it can be added at any stage and al so can
be added in stages. The nelt kneaders whi'ch can be enpl oyed

i ncl ude a somefimesdssealedext ruder, a twi n-screw extruder, a nulti-screw
extruder and the like. The preferable twi n-screw extruders are ZSK series

manuf act ured by V\erBgfeelingf drcélaftomer feifiotced SR lein frdfﬁraug‘i&&wpgd &, the
Toshi ba Machine Co., Ltd., TEX series manufactured by the Japan tgel

E/f; E)S o:‘_t Swg@,%r%xgﬁvﬁﬂ:ﬁ(ﬂte eliiForhdik Bea%d,ti? ?holrtee?lg& Pn &%d:[:rht% gr%\rreenvtvt é AR §(§x§ 3
kneader is,in.the range of 10 to 80. Wwen the L/Dis less than 10, it
becones di YSIFHATAHNG: o AS & FSSHIL \AoPalypieayleatnsthes fesin sampesition davingcliigh \iwpactt he

L/Dis nmore than 80, the residence time of the resin becones too |ong and
the resin tesistan¢ecand feweteolatile eoinpomenésican be obtained. - Althotigh itds peeferable timedllt 0
renove vol atile conponents is under at-nospheric pressure, preferably 250

Torr or | ehs elasoirer peigfoeted’stytenk@sid @ fed Gbonl @fiée' supplyt R, affast &¥F tﬁ@l‘%inﬁ%n bdorr

or less, at each opening for renoving volatile conponents of the ne

kneader . 1. XxJ t ' f.er abl t. $0_as
o deor cacsd Fivmmsheop bl pafE i Eleblelfar SEREA e Solrbobdd i hil dmpi s = T
barrel tenperat.yres, ate set.at 280[err] to 360[err]C preferably 320[err]
to 340 C, Eﬂ‘aé%ﬁ“"j%‘é“"t’%&r %%‘BP?]‘&“Lgr‘F;‘%HH SRR Lf%th@?@‘é cpaRalibs guificisntly
and at 200[er.%lﬁto 320 C, preferably 240 to 300[err] C, between the first
si de f eedi $grigskout whenpnlyCompenent A is fid foprmteotopsupply portchn be obt ai ned by

melt m xing the conponents at a shear rate of 10 sec [err] to 250 sec
[err] in each zone.According to the codveatibndll sifgle-steppanesion bhethod! uste idpact

I norgani ¢ powder, an inorganic filler, an organic filler, a colorant,

silicone aggtngtheis|impfove@RFCaddingba KlastoRRY, bl Gt RIGHRAR B pro#BEEa composition
having fewer volatile components. According to the two-step extrusion methc.>d', the
impact strength is improved by increasing the amount of elastomer to be added, but the
thermal stability is lowered by deterioraﬁon of the elastomer, the operational ability is
disadvantageously affected and the energy consumption becomes large.

When a volatile flame retardant is added as an additive, the volatiles loss can be
reduced by adding it after the removal of volatile components under a reduced pressure. In
the case of a nonvolatile flame retardant, it can be added at any stage and also can be added |
in stages.

The melt kneaders which can be employed include a single-screw extruder, a
twin-screw extruder, a multi-screw extruder and the like. The preferable twin-screw
extruders are ZSK series manufactured by Werner & Pfleiderer GmbH, TEM series

manufactured by Toshiba Machine Co., Ltd., TEX series manufactured by the Japan Steel

Works, Ltd. and the like. The ratio of the length to the screw diameter (L/D) of the melt



conponents selected fromthe group consisting of diatonmaceous earth,

carbon, talc, mca, glass beads, glass flakes, glass fiber, carbon fiber,
Kepler's fiber, stainless steel fiber, copper fiber and the |Iike. Further,
there is preferably enployed a naster batch nethod wherein these
conponents are conpounded with a resin apd the like to inprove handling and
di spersion properties. The el astoners, Conponent E, include
pol ybut adi ene, a styrene-butadi ene copol yner, polyisoprene, a

but adi ene-j& B8y Iﬁ@gqh%ér@f 10 RP80!" AWhEd BREL/D &Ne&l A 205 bedUrRYdifRal to

copol yner. and the articul arly, polybutadiene and a styrene-butadi ene
copol yner are pre red. These el asto S e I N gombingti g

The vol at | FEB9V] é(ﬂI?? e@ﬂﬂ?&?ﬁ?a Wﬁé‘i?etg?&FWj‘én B}Eﬁ’gm%’e g’aré?gsgﬁaffégdﬂ?ﬁe
14 flame retardant. For exanple, phosphate type flame retardants having a
boi | i ng potime obthe rasin pegonmes (@ long @n thesngsin ismkikely toreedeferiggpigdphat e and

cresyl di phenyl phosphate may be enpl oyed. The nonvol atile
flame retardant, CoTmopesssure uteferéibye Matatile oiponenty ds nindenfatimogpheric
than 400 C and therefore is unlikely to volatilize during the renoval of

lati| d ;
vol atile %g&?{;%éﬁagggng TRAGORE, Rlofe Bitkétatl) 9 56 Tobr b 18 ibther pRteAbIS 50

Speci fi cal I NC one nor e npounhds sel ected fromthe group

consi sting.of a,phosphate ester conpound aving a |inkin rucfure

conpri si ngr%’t“&ril%ﬁ’ca? ieS%h?pe&?g% R ?8°W§W§n°3ﬂ‘%ﬂ‘§ﬁt““%#§ﬁo| at the
term nal end, antinmony trioxjde, a halogen type flane retardant and the
like. More specifi tb¢ mplt miKiag sersprAIS iscRmefsrably s¢foionassto; ¢4rsrasse oL ths toRpr e
conmpounds selected from aromatic condensati on phosphat e esters

such as fee@ing-portstofwbrds thbiexit rofithey kpdaden X yThehesreh ceppevatyjesdre sstl 3t2803ane
(hereinafter referred to as CR741),

2, 2-bis-{ g?édbibclg,g %lgfe?éﬁf)y bzmht%%&m@fdlsawéﬂtﬁgifﬂ} Re@Rfort and the first side foedin

reosorcin | phenyl phosphate) an Conmponents F
and Gin th?n,f a%rdrgt%fma t§ Q%j’eé, pcrggra%?y %"t t%%db%farb%t&pe%ythg ‘st side feeding port

- and the exit. A uniform composition can be obtained by melt mixing the components at a

—

shear rate of 10 sec t0 250 sec” in each zone.

The fillers, Component I?, include an inorganic powder, an inorganic filler, an
organic filler, a colorant, silicone and the like. Specifically, they include one or.more
components selected from the group consisting of diatomaceous earth, carbon, talc, mica,
glass beads, glass flakes, glass fiber, carbon fiber, Kepler’ fiber, stainless steel fiber, copper
fiber and the like. Further, there is preferably employed a master batch method_wherein
these components are compounded with a resin and the like to improve handling and
dispersion properties.

The elastomers, Component E, include polybutadiene, a styrene-butadiéne
copolymer, polyisoprene, a butadiene-isoprene copolymer, natural rubber, an ethylene-
propylene copolymer and t_!}e like. Particularly, polybutadiene and a styrene-butadiene
copolymer are preferred. These elastomers may be used in combination.

The volatile flame retardant, Component F, is preferably a phosphate type



added to the resin components. Such a nethod for adding the flame
retardants to the resin conposition is disclosed, for instance, in
Japanese Patent Application Laid-Open No. 237812/1996 and PCT/JP97/03179.
The amounts of the conponents other than the thernoplastic resin contained
in the conposition are preferably 0 to 50 % by wei ght for Conponent D, O
to 30 % by weight for Conponent E, O t 0140 % by wei ght for Conponent F and
0 to 30 % by weight for Conponent G nore preferably 0 to 42 % by wei ght

for Conpongnt D to % by wei ght, far onent. E. 0 to 10 % by i ght
f or Corrpon@ﬂ'{’e ﬁétﬁ%amo tj‘ﬁgr féa'églﬁy[’@ﬂ?PBﬂF qmcﬁ%ﬁﬁaﬁﬂ‘{s having 2 go‘ﬁng point of
15 Best Mode for Carrying Qut the Invention Herei nafter,
t he present0Q°nCenr ilowen suchesg triphenyl phosphatedendiicresyl diphenylephasphate omay be
Exanpl es. In the Exanpl es and Conparative Exanples, a powder
of poly-2, émployal.hyl - 1, 4-phenyl ene ether (hereinafter referred to as PPE)
having an intrinsic viscosity [[err]] of 0.53, which was neasured at

30[err] Cin chlorofgs : e i n.  of
Component A The. am o REEHRLe KitoRn, ComikatNor Pty Bhe Flholiif o
of 300 or ess contajned i he PPE was 12, 00Q ppm unl ess ot herw se .
ment i oned. of higher than 400 Mﬁéﬂg@% isayalikelyeselyiizy duprg tie smevahpbrelatles,
there was enployed polystyrene (hereinafter referred to as GP) having a
wei ght - ave¢amponents aadernedygsd pnessure and 60the @ad ofia nazether -Speeifivgily, itdheluddsame

wei ght of 140,000 and a volatile conponent with a nol ecular wei ght of 300

or | ess i noramossroompomrids Hekcrdnfrodthé Reow) a6hstE dfed PhespheR estdrydodioun@si n
of Conponent C, there was enpl oyed high inpact polystyrene (hereinafter

bt R, Ry A b MRS RO b8 ek Mo,

an amount ﬁ'Ien%I 2% REBinal end, antimony trioxide, a halogen type flame retardant and the like.
More specifically, the phosphate ester compounds include one or more compounds selected
from  aromatic  condensation  phosphate  esters such as  2,2-bis-{4-
(bis(methylphenoxy)phosphonyloxy)-phenyl}propane (hereinafter referred to as CR741),
2,2-bis-{4-(bis(phenoxy)-phosphonyloxy)phenyl}propane, reosorcinol
bis(diphen);lphosphate) and the like.

Components F and G in the form of a powder can be melted before they are
added to the resin components. Such a method for adding the flame retardaﬁts to the resin

| composition is disclosed, for instance, .in Japanese lPatent Application Laid-Open No.
237812/1996 and PCT/3P97/03179.

The amounts of the components other than the thermoplastic resin contained in
the composition are preferably 0 to SO % by weight for Component D, 0 to 30 % by weight
for Component E, 0 to 30 % by weight for Component F aﬁd 0 to 30 % by weight for
Component G; more preferably 0 to 42 % by weight for Component D, 0 to 10 % by weight
for Component E, 0 to 10 % by weight for Component F and 0 to 10 % by weight for

Component G.



As the-filler of Conponent D, there was enployed a glass fiber (hereinafter
referred to as GF) having a dianeter of 13 [err]mand a cut |length of 3 nm
As the el astoner of. Conponent E, a styrene-butadi ene copol yner was

enpl oyed. As the volatile flame retardant of Conponent F, triphenyl
phosphate (hereinafter referred to as TPP) was enpl oyed. As the

nonvol atile flanme retardant of Corrponenl1 G 2,2-bis-{4-

(bi s( et hyl phenoxy) phosphor yl oxy) phenyl } propane (hereinafter referred to as
CR741C) was enpl oyed. : 16
In the Exanpl es and Conparative Exanples, the evaluation of the resin
conpositiopn and nolded article and the _ neasurenent of specific energy at
the extrusPew Mpde forGarrying Qut thedaxention) to the fol | owi ng manners, (1)
Melt viscosity (MFR): ASTM D 1238 (2) lzod inpact strength: ASTM D 256
(3) Flexural strengHbreinaR&Thd préSemt invierddion/isl deséribed do mooe detail with reference tbe
vol atil e conponents with a | ow nol ecul ar wei ght such as ethyl benzene,

xyl ene, Exampled. Ol uene and styrene were determ ned at 115[err] C using a
colum filler, PEG 20M 25 % (Carrier of Chronobsorve W colum

| ength of 3 neters) ' chtonmat oqr.aphy. The yol atile,.
conponents with a hllnzgjtvliiu113 %@gﬁfﬁdv%wgévﬁcﬁxﬂ&lﬁ?a powJér °\§(P9fyé#ré°ddﬁnﬁ@i’l'
were determ ned at 190 and 260[err] C using a colum filler, Silicon

OV-17 3 % béRhendenesther(hersinaensefered doas RHE) banjeganintrinsiceissosity [ 0.53,
vol atile conponents contained in the resin conposition were

det er m nedwhich was mieasuded ut 30° C in chiGrofotin) Gvas emiphsyed & thet golyphehyleneCat RGN S

whi ch have a shorter retention tinme than a styrene trinmer.

of Component A. The amount of the volatile component with a molecular weight of 300 or
less contained in the PPE was 12,000 ppm unless otherwise mentioned.

As the general-purpose' polystyrene of Component B, there was employed
polystyrene (hereinafter referred to as GP) having a weight-average molecular weight of
260,000, a number-average molecular weight of 140,000 and a volatile component with a
molecular weight of 300 or less in an amount of 500 ppm. As the elastomer reinforced
styrene resin of Component C, there was employed high impact polystyrene (hereinafter

referred to as HIPS) having a polybutadiene concentration of 12 %, polybutadiene particle

diameter of 1.5 um and a volatile component in an amount of 1,000 ppm.

As the filler of Component D, there was employed a glass fiber (hereinafter
referred to as GF) having a diameter of 13 um and a cut length of 3 mm. As the elastomer
of Component E, a styrene-butadiene copolymer was employed. As the volatile flame
retardant of Cbmponent F, triphenyl phosphate (hereinafter referred to as TPP) was
employed.  As the nonvolatile flame retardant of Component G, 2,2-bis-{4-

(bis(methylphenoxy)phosphoryloxy)phenyl}propane (hereinafter referred to as CR741C)

was employed.



(5) Residual rate of volatile conponent (W\t. %: (vol atile
caonponents contained in an extruded resin conposition /

vol atil e conmponents contained in a raw material fed in an extruder) x 100
(6) Gass transition point (Tg):

17 The tenperature where | oss elsstic nodul us reached a peak, which
was neasured according to the Vibron nethod (ORI ENTEC Co., Rheo
Vi br on DDV-25FP), was defined as a glass transition point. (7)

Speci fic energy (K t4) Examples and Compdrative [Bxamples) thichevaludtiont of ithke redin a
notor / fed anpbunt of a conposition (8) Eval uation of appearance of a

nol ded ar t&diﬁ;ﬁ)sﬁ%t #d B Med Utrid1E lah® the”Rieasurement of specifit | eiefggVdt e *xtrusion
t hi ckness of '0.04 to 0.06 nmand a size of 50 mm x 90 mm was

prepared. One non-.nelt PPE havi a. dianeter of 0.2 mmor |ess scored
one. were&glerqo%téﬁr@wg&&eﬁ@q%agépaapg ter of 0.2 to 0.5 mm scored

ten. A filmscoring 25 or less was defined as good (0). Exanple 1
As a nelt kneaqer,, a twin-screw extruder (L/D=44), whose screws rotated in
the sane oﬁlaé\éﬂ‘é‘ﬁ@%? 10‘9§/’EMPr]@§§t he top feeding port 1, 54.7 parts .
of PPE, 12.8 parts of GP and 0.3 part of antioxidant were fed in the nelt
kneader and nelt m xed. Volatile conponents were renoved fromthe m xed
conposi t i of) dzatkimpactisirengthyr eASTMeDES6 50 Torr at the opening 5. Fromthe
side feeding port 2, 28 parts of H PS was fed and nelt

(3) Flexural strength: ASTM D 790
(4) Volatile component:

The volatile components with a low molecul& weight such as ethylbenzene, xylene,
toluene and styrene were determined at 115° C using a column filler, PEG-20M
25 % (Carrier of Chromosorve W, column length of 3 meters) using gas
chromatography. The volatilé components with a high molecular weight such as a
styrene dimer were determined at 190° and 260° C using a column ﬁllef, Silicon
OV-17 3 % (Carrier of Chromosorve W, column length of 3 meters). The volatile
components contained in the resin composition were determined and defined by
summing up the amounts of the components which have a shorter reteption time than

a styrene trimer.
(5) Residual rate of volatile component (wt. %):
(volatile components contained in an extruded resin composition /
volatile components contained in a raw material fed in an extruder) < 100

(6) Glass transition point (Tg):



m xed.. Then, volatile conponents were renoved under 50 Torr at the opening
8,.and 4.2 parts of TPP was further fed therein. The ports 3 and 7 were
seal ed and not used. The physical properties of the resultant resin
conposition were neasured. The results are shown in the Table.

Conpar ati ve Exanple 1 18
As a nelt kneader for the first stage, 47t wi n-screw ext r uder (1JD=32),
whose screws rotated in the sane direction, was enployed. Fromthe top

f eedi ng port, : art of, PPE._ 12 8 parts of 0 p 0, Laxi dant
and 28 parts of |t§%pﬁgflgefwggrq St ﬁés% odu é'g%cgdaa #b?{tﬁcr%&%%%bg{f%?l | e
conponents were renpved under reduced pressure of 50 Torr at {,h eni ng

5, and 4.2 par tascerdingHp the ¥ ipronmpethod (ARIENTECCo.7Racq, Yikrop 2D C%E%Snw of

the resultant conposition was 3,200 ppm As a nelt kneader for the second
stage, a 90 midefin¢d as aglhss-teamsition goint.uder was enpl oyed. All the anount of
the resin conposition produced at the first stage was fed fromthe top

feeding port and nelt m xed. Then, volatile conmponents were renoved under

50 Torr. Thyspéoisd &itkgP(IOWEYKGRs of the resultant resin conmposition were
rreasured.[rﬁeﬁresul tsgare show% in the Table. Conpar ati ve Exanple 2

As a nelt kneader for the first stage, a tw n-screw extruder (L/D=32),

feeding por . oaegnsdoll b e St iflor 183 FRGYSL comppidl® 0P

antioxi dant, 25 parts of- HHPS and 3 parts of an elastoner were fed in the

educed prBLEGREE ofsbeRimce g H0ac HPER DRt Rerk el PR Cd'Cher ei n.

The vol atil e conponent of the resultant conposition was 3,200 ppm As a

melt kneader for_the second stage, a 90 err] single-screw extruder was
enpl oyed. Al tHdlmAsving thigkpess of 0.04 to 0.06 mm and a size of 50 mm X 90 mm was

prepared. One non-melted PPE having a diameter of 0.2-mm or less scored one.
One non-melted PPE having a diameter of 0.2 to 0.5 mm scored ten. A film scoring

25 or less was defined as good (O).

Example 1

As a melt kneader, a twin-screw extruder (L/D=44), whose screws rota-ted in

the same direction, was employed. From the top feeding port 1, 54.7 parts of PPE, 12.8

- parts of GP and 0.3 part of antioxidant were fed in the melt kneader and meit mixed.
Volatile components were removed from the mixed composition under reduced pressure of
50 Torr at the opening 5. From the side feeding port 2, 28 parts of HIPS was fed and melt
mixed. Then, volatile components were removed under SO Torr at the opening 8, and 4.2
parts of TPP was further fed therein. The ports 3 and 7 were sealed and not used. The
physical properties of the resultant resin composition were measured. The results are

shown in the Table.

Comparative Example 1



resin .conposition produced at the first stage was fed fromthe top feeding
part and nelt m xed. Then, volatile conponents were renoved under 50 Torr.
The physical propertices of the resultant resin conposition were neasured.
The results are shown in the Table. Exanpl e 2 As a nelt
kneader. a tw n-screw extruder (L/D=44). &pose screws rotated in

19 the sanme direction, was enployed. Fromthe top feeding port 1, 54.7
parts of PPE containing the volatile conponents with a nol ecul ar wei ght of

290,51, e L, 1 N 8 el e S S S vl

antioxidant were fed in m xed. Volatile
conponents were renpved under .reduced pressure 50 Torr, at the 1.ng
S B om t he SaPHSFAIBH ¢ Seine dbRCR et eraplgyedr) Beom he 136 FeeBinglpefy SRS
fed and nelt mxed. Then, volatile conmponents were renoved under. 50 Torr

at the openPhBPE, 12.8 partuotGBA.3 pary of smijoxigast ang 28 parts fHIPRsyer fed inthemel, ¢

3 and 7 were seal ed and not used. The physical properties of the resultant
conposi t i onkmeader anelaselt miked. Th¥olatie cbinponents whmvmemoied drder fEdis¢ed. pressure of 50
Conpar ati ve Exanple 3 As a nmelt kneader for the first stage,

a tw n-screwosXhif Weteopédind?544hd A Osuets 6F TPWS waSlfaitRét fed thBRikarFhe volatile
direction, was enployed. Fromthe top feeding port 1, a mxture prepared

by wel I mi XE&Gg?n”ég‘? og@gtrésuﬁ t@gﬁg§ﬁt%na\;v£§ @%96 g‘ﬁmvo';sfs”ai &t g@é}’l‘c’x“&é ]S_é!:cglh a

nol ecul ar wer g or less an anoun [ eSs than ppm

parts of GP, 0.3 art of ,apntioxidant,and 1.6 parts | ene fed in
the melt knétégﬁraa%d%? CSEEFVY eXigHdET Was (?Bw&yﬁé’nt eat?‘ﬂw\éva dE N
reduced pressure of 50 Torr at the opening 5. Fromthe_ side feeding port
2, 28 partscompesition praduged pt éhfdﬁl’ﬁb?rtﬂg@rﬁ"%gﬂ frerathe top) fagdingport and BIGE MRiZedwer €
renoved under 50 Torr, and 4.2 parts of TPP was further fed therein.

Then, volatile components were removed under 50 Torr. The physical properties of the

resultant resin composition were measured. The results are shown in the Table.
Comparative Example 2

As a melt kneader for the first stage, a twin-screw extruder (L/D=32), whose
screws rotated in the same direction, was employed. From the top feeding port, 54.7 parts
of PPE, 12.8 parts of GP, 0.3 part of antioxidant, 25 parts of HIPS and 3 parts of an
elastomer were fed in the melt kneader and melt mixed. Volatile components were
removed under reduced pressure of 50 Torr, and 4.5 parts of TPP was further fed therein.
The volatile component of the resultant composition was 3,200 ppm. As a melt kneader
for the second stage, a 90 mme single-screw extruder was emp_loyed. All the amount of the
resin composition produced at the first stage was fed from the top feeding port and melt
mixed. Then, volatile components were rcmoyed under 50 Torr. The physical properties

of the resultant resin composition were measured. The results are shown in the Table.
Example 2

As a melt kneader. a twin-screw extruder (L/D=44). whose screws rotated in



The ports 3 and 7 were seal ed and not used. The physical properties of the
resultant resin conposition were neasured. The results are shown in the
Tabl e. Exanpl e 3 . As a melt kneader, a tw n-screw extruder
(L/ D=44),. whose screws rotated in

20 the same direction, was enployed. Fromthe top feeding port 1, 48.1
parts of PPE, 19 parts of GP and 0.3 pat? of antioxidant were fed in the
nmelt kneader and nelt m xed. Volatile corrponents were renoved under
reduced pressure 8 50 Torr at the opening 5. After 28 parts_of H PS and
20 parts ofeEeMzeriEeqtion. Masnsmplaysd: r dirom; 8\5 topcfredigepprrt b 3hd pasis| of BPEed,
20 parts of GF was fed fromthe second side feeding port 3. Volatile
conponent scantaining ¢ velatile mompoténtSwith aamolebelanpeighh gf 300 anikss abamp ambsntodf
TPP was fed fromthe fourth raw material supply port 4. The physi cal

proper ti es3®00 pem/ €3.8!gaits of GFSAdA 0.3 PART ahh@ﬂdmrﬁerg‘i@éﬂmg meTthl&leElSé'Uddds
are shown in the Tabl e; Conpar ati ve Exanpl e a nelt

kneader fog, r CcJl /D:3

rotated in tl‘n?”*s%mﬁ@%‘%%?fgﬁ&m Ve mg%“éﬁ’%%@?%% g%rse?@ﬁéfwﬂ
48.1 parts__of PPE, 19 a art of ant|OX|dant and 8 parts of
1 PS her o PRHIES- HEORLIE Sk E5dE Par Pl pais REHIPS 6h 2P perts of i Bire: o e
renoved under reduced pressure of 50 Torr, and 4.6 parts of TPP was
further feahdihelt mixed. Ahan,mollatilkcreapbmentsovere bemevedamdesSGForr at shedfpeniriges, |
si ngl e-screw extruder was enployed. Fromthe top feeding port, 80 parts of

the resi naiohPpaits GOTPP W Attdr 8d théieinf | I The pbAIS AAF WoreRa4ILS af ndeRsk@r €
fed and nelt m xed. Fromthe side feeding port, 20 parts of G- was fed and

I
Chysi cal - proe B RieatioplstiCot 0 RRARGS reﬁ.@%ﬁ°%§”%%¥,§%sﬁ%‘ée&ﬁ§ restlts are é&‘swh
results ar.etﬁh.?vsﬁ .| n the Tabl e.

Comparative Example 3

As a melt kneader for the first stage, a twin-screw extruder (L/D=44), whose
screws rotated in the same direction, was employed. Frorﬁ the -top feeding port 1, a
mixture prepared by well mixing 54.7 parts of PPE containing the volatile componex.xth with
a molecular weight of 300 or less at an amount of less than 500 ppm, 12.8 parts of GP, 0.3
part of antioxidant and 1.6 parts of xylene was fed in the melt kneader and melt mixed.
Volatile components were‘removed under reduced pressure of 50 Torr at the opening 5.
From the side feeding port 2, 28 parts of HIPS was fed and melt mixed. Then, volatile
components were removed under 50 Torr, and 42 parts of TPP was further fed therein.
The ports 3 and 7 were sealed and not used. The physical properties of the resultant resin

composition were measured. The results are shown in the Table.
Example 3

As a melt kneader, a twin-screw extruder (L/D=44), whose screws rotated in



Exanpl.e 4 As a nelt kneader, a tw n-screw extruder (L/D=44),
whose screws rotated in the sane direction, was enployed. Fromthe top
feeding port 1, 54.7 parts of PPE, 12.8 '

21 parts of GP and 0.3 part of antioxidant were fed in the nmelt kneader
and nelt m xed. Volatile conmponents werg renoved under reduced pressure of
50 Torr at the opening 5. Fromthe first and second side feeding ports 2
and 3, 28 parts of HIPS and 4.2 parts of CR741C were fed, respectively.

After nel thehiaieN@irecyiBh,divhd EmpRYERNEFo VRS @p' R8I, gonundem rtd @f 'PPB, 19he
opening 8. The port 7 was seal éd. The physi cal propertles of the resultant

resin conpos! b Qb YA © 533 W hokifnl Gk Uy B e BN clcRad: Ntk S

The pres nventlon succee |ndus rl y pro uci ng

therrmpl astic_ resin corrp05|t|on whi ch 'satisfies inc ent erti
ie., inprdedtie ﬁ%‘ﬁE‘Pn%ESrﬂﬁ’GtW"@HBd updsfeged m%mw&eﬁ%@ﬂ%q "&h‘?&&m&t t he

sane tine havi ng advantages in energy consunption and operat i on.
22 Aftef @Brgarts of HIPS and 20 parts of GP were fed from the first side feeding port 2 and

melt mixed, 20 parts of GF was fed from the second side feeding port 3. Volatile
components were removed under 50 Torr at the opening 8, and 4.6 parts of TPP was fed
from the fourth raw material supply port 4. The physical properties of the resultant resin

composition were measured. " The results are shown in the Table:
Comparative Example 4

As'a melt kneader for the first stage, a twin-screw extruder (L/D=32), whose
screws rotated in the same direction, was employed. From the top feeding port, 48.1 parts
of PPE, 19 parts of GP, 0.3 part of antioxidant and 8 parts of HIPS were fed in the melt
kneader and melt mixed. Volatile components were removed under reduced pressure of 50
Torr, and 4.6 parts of TPP was further fed therein. As a melt kneader for the second stage,
a 90 mmg single-screw extruder was employed. From the top feeding port, 80 parts of the
resin composition produced at the first stage and 20 parts of GP were fed and melt mixed.
From the side feeding port, 20 parts of GF was fed and melt mixed. Then, volatile
components were removed under 50 Torr. The physical properties.of the resultant resin

composition were measured. The results are shown in the Table.
Example 4

As a melt kneader, a twin-screw extruder (L/D=44), whose screws rotated in

the same direction, was employed. From the top feed‘ing port 1, 54.7 parts of PPE, 12.8



23 VWhat is clained is 1. A nmet hod. for producing a thernoplastic
resin conposition by nelt mxing Thernoplastic Resin (A with
Thernopl astic Resins (B) and (C)] a polyphenylene ether resin (Conponent
A) with a general purpose Polystyrene (Conponent B) and a styrene resin
reinforced by an el astomer (Conponent C),,having a [nelting tenperature or]
glass transition point which is |lower than that of [Thernoplastic Resin
(A)] Conponent A by 10 C or nore which conprises feeding - [Thernoplastic
Resin (A t od NenQs ' : C [geeYe] .
%%Q?%";%d .3 GaR gf %Héﬁ&%gla}fto%}é k& inC HEPRBR cﬂe?%ﬂ e dhiked.

. a
aromatic h ns havi'ng carbon atons or alcohols having 1 to

10 carbons and havi ng a nol ecul ar ight of 3 | ess in an
arount of - YOG coBponsais it Smved, ondss et presire 950 Toes e irengs .
cont ai ni ng [femer%ag smal | er anount of volatile conponents than the anount
of vol ati | Eragm i fitsh tagd secandrsidenfeading) ports 8 and By 28 pacty wfyHIPS ando#.2zpartsenft

kneader, renoving volatile conponents therefromunder reduced pressure,

and feedi nCRTALCrweleafetl tespedively( CAftef aiEItAmSERE %lai!@labmfnﬁﬁnfts waPd removed
removi ng vol atil e conponents at a systemfor renoving volatile conponents

under redu r at j h ' i:Ld

passes aft Croir g ROt el (i bABART | The Hok ¥ vl Bled, DTSR SHIIBRBHE O yne

Conmponent B tl? t hat of Conponent A. both ’Plfl which are fed Lr%r’%the first
resultant resm composition were measured. e results are shown in the Table.

The present invention has succeeded in industrially producing a thermoplastic
resin composition which satisfies inconsistent properties, i.e., improved impact strength and
fewer volatile components, while at the same time having advantages in energy consumption

and operation.



*C L M S*Li supply port, is about 0.05 to 1 and the ratio of the
anopunt of Conponent C fed fromthe second supply port to that of
conponent B is about 0.5 to 5. 2. The net hod for producing a

t hernopl astic resin conposition according to Caim1l [or 2], wherein
[the] a barrel tenperature between the firgs supply port and the second
supply port is set in the range of [280] 320[err] to 360[err] C and - that
bet ween the second supply port and the exit is set in the range of [200]

240[err] to 320 C 3. The nethod for producing a thernoplastic resin
conposi ti on acqoryTTy to—¢Ham8—3 F et vot-att+te—fHran
retardant is fqd after ghejregin I pn Dasges the system flor
renmovi ng vol at |l coppo e@ts-unfer B pSsre 8ran at gopoi nt
[that is | ower |thhm vhere|thd Fdsln 5%t | &1 | gasSks "af 1 & & e’ decond
supply port. 4. he |mefhod fd ing p therfroplasgiclregin
conposi ti on acdqergi-hg +o—CH-a-H—1- L-helsyStemfor | Vg
vol atil e conporg? S under Heduyced coprpr | se$ an openiing. 5.
The nethod for DAICING a|t héripk e I N CPRIPPE {ipn ag¢conds ng to
. AL 3 4 ) ¥
Caim1, whereijrgtBe|redited prégsar | 250 T& | r sk | 3|
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to Caim 1, wherein the pol yphenyl ene ether resin is selected fromthe
group consisting of poly (2,6-dinethyl-1, 4-phenylene) ether, poly
(2-met hyl -6-ethyl -1, 4-phenyl ene) ether, poly (2, 6-diethyl-1,

4- phenyl ene) ether, poly (2- ethyl-6-n-propyl-1, 4-phenylene) ether, poly

(2, 6-di-n-propyl-1, 4-phenylene) ether23 poly (2-nmet hyl - 6-n-butyl -1,
4- phenyl ene) et her, poly (2 et hyl - 6-i sopropyl -1, 4- hél'l'h ISbegHjas BedaReplaced
ladmediis:1, 4- phenyl ene) ether, a copol yrrer o

poly (2-net hgl - 6- hydroxyet hyl -1, 4-phenyl ene) et her, pon um II"’"”I“II
6- di net hyl phenol and 2, 3, 6-trinethyl phenol, a copoly

(2- et hyl -
6- di net hyl phenol and o-cresol, and a copol ynmer of 2, 6 d| rret hyI phenol ,

3, 6-trinethylphenol and o- cresol . : The net hod for produci ng a
t hernopl astic resinjcanpegbd 'f6’x“p ﬁé\@ﬁ
t her nopl astic resin conpositi on ﬁ ?Qg% }asgég&éagﬁc? tfdnrbé; ?E‘tl ar e

selected fromth I consi st.in of di ato ceou arth, r bon, ,
mca, glas é‘gfj%??zasgﬁ gg@"f@ lh Sp?a@%opflqsﬂ‘é Zﬁﬁ 0dp £6) Cl'}%‘;(’&gel"‘ g1eltmg
fiber, stainless. steel fiber, and co per fi ber .

24(b) 8. tempeRturaQnglass ﬁ@mlp%mt wcha is lowenrtipindbatiof ThesnoplastiofResint(A) by
according to Caiml, wherein the thernoplastic resin conposition further
conprises 40° C exsmormevhithasomprises sfebding €Thermoplastive Resia UQA)C etkthingN golafile
pol ybut adi ene,  styrene-butadi ene copol yner, polyisoprene,

but adi ene- ksRpeRAR NG ¥ Hdloculal Helfh bt BHOBE loss &1t SHBYACSISHR RPIYOR Fom

copol yner . : The nmet hod for producing a thernoplastic resin

CoMpOST 1 Oy %wm Resith3) mdmmg%fv?er“vo‘iafe& E1550HRRs 35 Comorent A from

conposi ti on conpris

a first supply port of a melt kneader, removmg volatile components therefrom under reduced

- pressure, and feeding Thermoplastic Resin (C) from a second supply port.
2. The method for producing a thermbplastic resin composition according to
Claim 1, wherein the ratio of Thermoplastic Resin (B) to .Thennopiastic Resin (A), both of
which are fed from the first supplsr port, is 0.05 to 1 and the ratio of Thermoplastic Resin (C)
fed from the second supply port to Thermoplastic Resin (ﬁ) is0.5to 5.
3. The method for producing a thermoplastic resin compo_sition according to
Claim 1 or 2, wherein Thermoplastic Resin (A) is a polyphenylene ether resin and
- Thermoplastic Resins (B) and (C) are a styrene resin.
4. The method for producing a thermoplastic resin composition according to
Claim 1 or 2, wherein Thermoplastic Resin (A) is a polyphenylene sulfide resin and
Thermoplastic Resins (B) and (C) are a modified polyphenylene ether resin and/or a styrene
resin.
5. The method.for producing a thermoplastic resin composition according to
Claim 1 or 2, wherein Thermoplastic Resin (A) is a polycarbonate resin and Thermoplastic

Resins (B) and (C) are an acrylonitrile-butadiene-styrene resin and/or a styrene resin.
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| east —-ene—volatile flane retardant selected fromthe group consisting of
trinphiml phosphat e and cresyl di phenyl phosphate. 10. The nethod for

pr odu ‘ul ic resin conposition according to Claim1, wherein
the t ,wﬂl mmmnﬂn conposition further conprises at |east one

nonvol atile fldhe ¥etardant sel ect ed fropathe group consisting of 2,

2- bi s{4- (bi s(met hyl phenoxy) phosphonyl oxy) - phenyl } pr opane, 2,

2- bi s{4(bi s(phenoxy) phosphonyl oxy) - phenyl } pr opane, and

resor ci nol bi s(di pheéyThharfHodtfoy producihg.-a théfifoplistiaadsih @bmpoSitlors abdraing to

t hernopl astic resin conposition according to Clains 9 or 10, wherein the

314 S s St i 4 A S, T
e e B oL SRR otk P AE PE) STt et
| reinforced by an elastomer.
7. The method for producing a thermoplastic resin composition according to
Claim 1 or 2, wherein the barrel temperature between the first supply port and the second
supply port is set in the range of 280° to 360° C and that between the second supply port and
the exit is set in the range of 200° to 320° C.
8. The method for producing a thcrmoplasﬁc resin composition according to
Claim 7, wherein a S};stem for removing volatile components under reduced pressure is
arranged at the point where the resin composition passes after the second supply port.
9. The method for producing a thermoplastic resin composition according to
Claim 8, wherein a volatile flame retardant is fed after the resin composition passes the
system for removing volatile components ﬁnder reduced pressure arranged at a point that is

lower than the second supply port.
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