TI TLE OF THE | NVENTI ON Ther nopl astic resin conposition BACKGROUND OF THE

| NVENTION Field of The Invention 5 The present invention rel ates
to a thernoplastic resin conposition. More particularly, the present

i nvention is concerned with a resin conposition which is substantially the
sane as.that produced by a nethod conprising tjhe step of m xing together
(A) a therno- 10 plastic resin and (B) at | east one non-pol ynerizabl e
| i qui d substance as an additive for the thernoplastic resin (A), the

non- pol ymeri zabl e |i qui d substance ¢ByrheopgTHR aNVENEIODNState at a
tenperature in the range of from25 10 300 [err]C, wherein the mxing is
conducted 15 at a tenper amiexrmoplideticangssioi dompoLBcian 300 [err] C
at which the non-pol ynerizable liquid substance (B) nain- tains a liquid’
state, thereby causing the ther MBACKGROUNIEE THY INVENTIONSsol ved in or
swelled with the non- polynerizable |iquid substance (B). The resin

conposi - 20 t Fdpldf ofh&her dowentiprenti on i s advantageous in that,

during the Eroduction of the resin conposition, each of the thernoplastic
resin (A) afd the non- p@h@nPriesssite VRN td QU IR LHRS O thNRIMBIASTifhi ch

are conponents of the resin conmposition, does not experienge high-
P resin compogy%ion. More particulé%ly, éhe present

invention is concerned with a resin composition which
is substanfially the same as that produced by a method
_comprising the step of mixing together (A) a thermo-

10 plastic resin and (B) at least one non-polymerizable
liquid substance as an additive for the thermoplastic
resin (A), the non-polymerizable liquid substance (B)
being in a liquid state at a temperature in the range
of from 25 to 300 °C, wherein the mixing is conducted

5 - at a temperature in the range of from 25 to 300 °C, at
which the non-polymerizable liquid substance (B) main-
tains a liquid state, thereby causing the thermoplastic
resin (A) to be dissolved in or swelled with the non-
polymerizable liguid substance (B). The resin composi-

20 ~ tion of the present invention is advantageous in that,
during the production of the resin cdmposition, each of
the thermoplastic resin (A) and the non-polymerizable.
liquid substénce as the additive, which are components
of the resin composition, does not experience high-

25 temperature conditions so that each does not suffer



25 tenperature conditions so that each does not suffer 2 thernmal
deterioration, differing froma conventional resin conposition produced by
a nmelt-extrusion nmethod. Therefore, by nolding the resin conposition of the-
present invention, a shaped article having good ap- 5 pear ance,
excellent light stability and excellent nechanj cal properties can be
obt ai ned. The resin conposition of the present invention can be advan-
tageously used as a nolding material for producing various shaped articles,

such as parts for ehbré@ll@eterictdtdt, @ifRGHINEErdanld cdfediOisieiiol d
electric appliances, and electric and electronic parts. Fur- ther, when the

resin conposition akstihe compoarittion @roducad sy \#5 @b 17tS- e tRR a3t afethd Dy
preparing a nolding naterial, wherein the nasterbatch is added to a resin

15 mat eri al whhelreiforiehe byamolasny the frersdmt dongrostite drherfimoipgieast i ¢
resin used in the resin conposition, especially great advantages are
brought about. TheP#esgnitg ipyeatign, ot sheaed \priddiley havdngke daedk @osi -
tion of the present i nvention as _a nasterbatch to a
pearance, excellent light stability and excellent
mechanical properties can be obtained. The resin
comppsition of the present invention can be advan-
tageously used as a molding material for producing
_various shaped articles, such as parts for office
10 automation machines, parts fer household electric
appliances, and electric and electronic parts. Fur-
ther, when the resin composition of tﬁe present inven-
tion is used as a masterbatch for prepering a molding
material, wherein the masterbateh is added to a.resin
15 : material which is the same as or different frem the
thermoplastic resin used in the resin composition,
especially great advantages are brought about. The.
molding mate:ial obtained by adding.the resin composi-
tion of the breseht invention as a masterbatch to a
20 resin material has advantages not only in that it has
improved melt moldabilify, but also in that, by'virtue
of the fact thet the resin in the masterbatch has not
experienced ﬁigh-temperature conditions, a shaped

article having good appearance, excellent light stabil-

25 ity and excellent mechanical properties can be easily



20 . resin material has advantages not only in that it has inproved nelt
nol dability, but also in that, by virtue of the fact that the resin in the
mast er bat ch has not experienced high-tenperature conditions, a shaped
article having good appearance, excellent light stabil- 25 ity and
excel  ent nechani cal properties can be easily3 3 produced fromthe

nol ding material. Further, in the production of the masterbatch conprised
of the resin conposition of the present invention, a | arge anount of a

i quid additive camprodusaesi |framdidreparcdictichg materiml. Fuwear batrehthe

wi thout lowering the productivity of the masterbatch. Prior Art A shaped
article produced bpresiugitigra athdiheplastenbiargregionpwiagd axf &the resin

pol yphenyl ene ether resin, has 10 excel l ent heat resistance and
excel | ent inpact r&ESMPESIGHAR Ofhdher Rresatie dfidsiany fedidrgsaranaiinfe| gL

used as a nol ding materi gl for, . producing various shaped articles, such as

parts for autonobi Ped @G A3 tiys S @asddy Angaanesatad dhdhaurt s
for office '

5 ' masterbatch without lowering the productivity of the
masterbatch.
Prior Art

A shaped article produced_by molding a thermoplas-

tic resin, such as a polyphenylene ether resin, has

10 excellent heat resistance and excellent impact resist-
ance. Therefore, fhermoplastic resins are widely used
as a molding material for producing various shaped
articles, such as parts for automobiles, parts for
household electric appliances, énd parts for office

15 automation machines.

In recent years, for improving the properties of
thermoplastic resins, Qarious types of additives there-
for have been used. For example, in order to improve
the processability of a thermoplastic resin, it has

20 been attempted to add a liquid paraffin (mineral oil)
thereto. Further, in order to impart flame retardancy
to a thermoplastic resin, it has been attempted to add
a liquid brganic phésphorus compound thereto. The
addition of such a liquid additive to a thermoplastic

25 resin is generally performed by using a melt-extrusion



15 automati on machines. In recent years, for inproving the properties
of thernoplastic resins, various types of additives there- for have been
used. For exanple, in order to inprove the processability of a

t hernopl astic resin, it has 20 been attenpted to add a liquid paraffin
(mneral oil) thereto. Further, in order to igpart flame retardancy to a
thernopl astic resin, it has been attenpted to add a liquid organic
phosphorus conmpound thereto. The addition of such a liquid additive to a

t hernmopl asti c 25 methdadsi rHowegenerwhény peefaddedidy ofi aglaquid addi-

mel t - extrusion 4 met hod. However, when the addition of a |liquid addi-
tive to a thernopltiste cta esi themnoplpsthe ghesint hayingnpehdghrwedkinghi gh
glass transition tenperature is perforned by nelt extrusion, problens arise
not only in 5 tenparapiee £ fadyigly etaspnEnensitherctemPYraturecédi ng
the liquid additive, but also in that the handling of the |iquid additive

i s cumbersone. | n RRFAWRRE hMLLE | HEIEShem: t PHFRLHEDS n@TASEoRPYi SRAEI LY

and a thermo- plastl o r&sd i fPVEIGs A SuybnsRe' Y BLEeT8LE, ™88 % ceding
the liquid additive, bﬁt alsb in that the'handling of
the liquid additive is cumbersome. In addition, when a
liguid additive having a low viscosity and a tﬁermo-
plastic resin having a ﬁigh viscosity are melt-mixed
10 with each other, the large viscosity difference there-
between poses problems such that the extrusion raté of
the thermoplastic resin is different from that of the
liquid additive, so that the extrusion operation
becomes unstable, and that a poftion of the high-vis-
15 cosity thermoplastic resin remains unmelted during the:
melt extrusion, leading to the occurrence of final
shaped articles having poor appearancé and low mechani-
cal properties.
In order to solwve the above-mentioned problems
20 caused by the large viscosity difference between a
high-viscosity thermoplastic resin and a liquid addi-
_tive; a method has been proposed in which a resin
material obtéined by.melt-blending a polystyrene resin

and a polyphenylene ether resin is further melt-mixed

25 with a liquid additive for a polymer (see Japanese



10 wi th each other, the large viscosity difference there- between
poses problens such that the extrusion rate of the thernoplastic resinis
different fromthat of the liquid additive, so that the extrusion operation
becones unstable, and that a portion of the high-vis- 15 cosity
thernoplastic resin remains unnelted during tdhe nelt extrusion, leading to
t he occurrence of final shaped articles having poor appearance and | ow
mechani - cal properties. In order to solve the above-nentioned problens 20
caused by the | ar patenscori.t \261iXF%H ame Ursdxeneimed NHageanese ®atent

t hernopl astic resin and a liquid addi- tive, a nmethod has been proposed in
whi ch a resin mt &ppdlicaitiamddid-Open SpesidiiaptaigoINst \F-62f624%) n and a
pol yphenyl ene ether resin is further melt-m xed 25 with aliquid
additive for a poMhsr teshaimyenhase madss ifpiraasiple 28 239 dtheexani ned
Japanese Patent Application Laid-Open Specification No. 5-295249). This

t echni que has mad@SFUIFEISSIAf the argk-amhdhate @ RAEU 2ha BB em t hat

a portion gf a pob%énylene ether resin, which is a high-viscosity resin,
remains unmelted during melt exfrusion. However, in
this technique, when the polyphenylene ether resin and
polystyrene resin are melted at high temperatures,
problems arise such that the resins suffer marked
10 discoloration, a lowering of light stability, and a
lowering of mechanical properties due to the.cleavage
of molecular chains.
In order to solve these problems, various propo-
sals have been made. Examples of these proposals in-
15 clude a method of using a resin composition comprising
a thermoplastic resin and an oil-containing resin
obtained by impregnating a liquid oil into a porous,
styrene-divinyl benzene copolymer (Examined Jabanese
Patent Application qulication No. 7-122024); a method |
20 of preventing the occurrence of the bleeding-out of an
additive from a molding material upon being molded,
which comprises using,-as a molding material, a resin
composition comprising a thermoplastic resin and an
additive for fesin modification, wherein the additive

25 is obtained by impregnating a liquid additive into an



5 phenyl ene ether resin, which is a high-viscosity resin, remains
unnel ted during nelt extrusi.on. However, in this technique, when the

pol yphenyl ene ether resin and polystyrene resin are nelted at high
tenperatures, problens arise such that the resins suffer marked 10

di scoloration, a lowering of light stability, gnd a | owering of nmechani cal
properties due to the cleavage of nolecular chains. In order to solve these
probl ems, various propo- sals have been nade. Exanples of these proposals
in- 15 cl ude aiketdinsboptirse NGrossEbhKed OpPDemét O(USORPNLiAéAJTI8panese
t hernopl astic resin and an oil-containing resin obtained by inpregnating a
liquid oil into a Raterst Apylibeetibwibyldbepere ngpecpdlgattof Nam ded
Japanese Patent Application Publication No. 7-122024); a nethod 20 of
preventing the occi@kéick) vfa thethtvdecalf ngsing, ois om motiding endtenial noadi ng
materi al upon being fol ded, which conprises using, as a nolding material, a
resin conp05|t|on(ﬁﬁﬁﬂﬂsﬁquQ§¥¢kﬁﬁnﬁhtéﬂ¢Qdrhﬁl¥P%9EPQW§%&EUt$V%P¢@¢flC

resin nodification, wherein the additive 25 i s, obtai ned by
i npregnating a | i qRACERRE 137%° ihiheFmoplastic resin so that a shaped

article having a matte appearance can be obtained
(Unexamined Japanese Patent Application Laid-Open
Specification No. 6-57007); a method of using, as a
‘molding material, a resin composition obtained by

10 incorporating a specific polymer into a thermoplastic
resin so that a shaped article having improved impact
resistance cén be obtained (Unexamined Japanese Patent
Application Laid-Open Specification No. 6-73190); a
method of using a powdery flamé.retardant for a polym-

15 er, which is obtained by impregnating a phosphorus-
containing flame retardant into an amorphous silica
(Unexamined Japanese Patent Application Laid-Open
Specification No. 7-331244); a method of using an
additive for a polymer, wherein the additive comprises

20 an inorganic carrier and, carried thereon, a
phosphorﬁs-containing flamé retardaht (Japanese Patent
No. 2588331); a method of using a resin composition
obtained by a process comprising gelating a liquid
additive with a gelating agent to obtain a coagulated..

25 liquid additive and incorporating the coagulated liquid



6 oil absorptive crosslinked polymer (Unexam ned Japanese Patent
Application Laid-Open Specification No. 5- 214114); a nethod of using, as a
nol ding material, a resin conposition obtained by incorporating a specific
5 polymer into a thernoplastic resin so that a shaped article having a
‘nmatte appearance can -be obtai ned (Unexam ned Japanese Patent Application
Lai d- Open Specification No. 6-57007); a nethod of using, as a nol ding
material, a resin conposition obtained by 10 i ncorporating a specific
polymer into a theadditdsid dntesian sytHetic sdsired Bdmined hrapagesapr oved
| npact resistance can be obtained (Unexam ned Japanese Patent Application
Lai d- Open Speci f i c RaitentNappd-Lcatd@n Pubistdeodiad Nisi rfip -« 2o0ker ya fhethod
retardant for a polym. 15 er, which is obtained by inpregnating a
phosphor us- cont ai @Engsfingng mesdnd sempagidion argined by |dissqonanand ned
Japanese Patent Application Laid-Open Specification No. 7-331244); a nethod
of using an additi PEOEBhateyGOMROUNA\HaY & Falwerdd drq i Artaddms | sekutipn

an i norgani , carried thereqn, a phospharus-containing flane

ret ar dant. (g aggﬁrelsgkégggﬁmﬁ&m%gb@%ml%m HoY RALYRIIRY Lene dish melt-
conposi tion Obtainﬁge%&i%gpQ%%%%%ﬁ%%ggwjgﬁg%égaEggég%éiggﬁfgégtion Laid-

Open Specification No. 4-1233); and a method of using a
masterbatch comprising an oil absorptive polymer and an
‘additive for a poiymer (Unexamined Japanese Patent

10 Application Laid-Open Specification No. 9-52956). Each
of these techniques aims to improve the handling prop-
erty of a liquid additive by causing it to be absorbed
into or adsbrbed on an oil absorptive resin so as to
decrease the apparent amount of.the liquid additive.

'15 Therefore, in a resin composition obtained by any of
these techniques; the o0il absorptive resin ha&ing a
liquid additive absorbed therein or adsorbed thereon is
in a powdery or non-powdery solid state, so that, when
such a resin composition is melt-molded by using an

20 extruder, a shaped article having improved appearance
and excellent mechanical properties cannot be obtained.

It has been known to use a resin composition

produced by é method'in which a thermoplastic resin is
diésolved in or impregnated with a polymerizable monom-

25 er or a crosslinkable compound, and the polymerizable



additive with a gelating agent to obtain a coagul ated 25 liquid
additive and incorporating the coagul ated |iquid 7 additive into a
synthetic resin (Exam ned Japanese Patent Application Publication No.
56-42619); a nethod of using a resin conposition obtained by dissolving a
phosphat e conpound in a solvent to obtain a sogution 5 and di spersing
the solution in polypropyl ene by nelt- kneadi ng (Unexam ned Japanese Patent
Application Laid- Open Specification No. 4-1233); and a nethod of using a
mast er bat ch conpri smogomerootr abssspinkaebpel gompoand as aHdnt ppdyheriaed.
pol ymer (Unexam ned Japanese Patent 10 Application Laid-Open

Speci fication No. 9EZ28BbEes oEashchbf at hesbniiguknigodésdei asmethodprdvestihg
handl i ng prop- erty of a liquid additive by causing it to be absorbed into
or adsorbed on an o#| repinrpenpesitipn psoduyced HEchentecese appwhégh
amount of the liquid additive. 15 _Therefore, in a resin conposition
obt ai ned by any of PAE¥Eip¥thEh4pEidet he dPPragestEpdi vithednnarawatjca

liquid additive absorbgf t herein or _adsorbed thereon if in a omder¥ or
non- powdery Xolid sYHPE, @%n?ﬂ§f1aﬂﬂeﬁhe-aromatlc vinyl monomer is then

polymerized (Examined Japanese Patent Application
Publication Nos. 61-40702 and 62-1972, and Unexamined
Japanese Patent Applicétion Laid-Open Specification No.
3-197521); a method of using a resin composition pro--

10 duced by a process in which a polyphenylene ether resin
and a rubber polymer are dissolved together in an
aromatic vinyl monomer, and the aromatic wvinyl monomer
is then.polymerized (European Patent No. 226149 and
Unexamined Japanese Patent Application Laid-Open Speci-

15 fication No. 7-242791); a method of using a polypheny-
lene ether resin solution containing an aromatic vinyl
monomer for forming a coating or a film (Russian Patent
No. 2069674); a method of producing a heat-cured lami-
nate sheet for use as an electric part, in which a

20 polyphenylene ether resin, a liquid epoxy compound, a
flame retardant and a curing catalyst are mixed with
each other and the resultant mixture is subjected to a
reaction by heating_at a high temperature (Unexamined
Japanese Pateht Application Laid-Open Spegificatidn No.

25 7-3053); and a method of using a polyphenylene oxide



such a resin conposition is nelt-nolded by using an 20 extruder, a
shaped article having i nproved appearance and excel |l ent nechani cal
properties cannot be obtained. It has been known to use a resin conposition
produced by a nethod.in which a thernoplastic resin is dissolved in or

I npregnated with a pol ynerizabl e nonom 25 g er or a crosslinkable
conpound, and the pol yneri zabl e 8 nononer or crosslinkable conpound is

t hen pol yneri zed. Exanples of such a technique include a nmethod of using a

resin conposition n«s&@b@@ﬂtbe{nac&ﬁgffé_@nl&;na\/\bbwpnehyyéﬂéleehéﬁr rdgihy a

| npregnated with an aromatic 5 Vi ny

nmononmer and the aromatic vinyl

mononer is then polytessZaakibxénfnefe Jagoacrdentasrat aApphi eahton (Unexam-

Publ i cati on Nos.

61- 40702 and 62-1972, and Unexam ned Japanese Patent

Appl i cation Lai d- Opemedprapdnese | Patdt BpidiSatjonaLabdhOpenf Spechfiaa-
resin composition pro- 10 duced by a process in which a pol yphenyl ene
ether resin and a rtibrerNeol §2e143584 i ssbhrvedchogét teesenesampiesat 8¢

vinyl nononer, and the aromatic vinyl nononmer is then polynerized (European
Pat ent No. 26149 dwmigture of an additive and a solution Of a resin is

10

15

20

25

provided and the mixture is subjected to polymerization
or other reactions. In such a method, it is relatively

easy to obtain a composition in which a resin and a

liquid additive are homogeneously mixed with each

other. However, such a method has a disadvantage in
that a polymerizable monomer is likely to be grafted on
the thermoplastic resin, or the therﬁoplastic resin is.
likely to undergo a crosslinking reaction, so that the
properties inherent in the therﬁoplastic resin change.
Further, Unexamined Japanese Patent Application
Laid-Open Specifiéation No. 50-50 discloses a method
for produéing a shaped article, in which a resin compo-
sition produced by dissolving a polyamide and a
phosphate in formic acid as a solvent is used. In such
method, however, after removal of the solvent from the
resin composition, the polyamide and the phosphate are
not homogenéously mixed with each other, so that it is
impossible t6 obtain a resin composition exhibiting
excellent appearance and excellent light stability.

Other examples of known techniques include a method of



Unexam ned Japanese Patent Application Laid-Open Speci- 15 fication
No. 7-242791); a method of using a pol ypheny- |ene ether resin solution
contai ning an aromatic vinyl nononmer for formng a coating or a film
(Russi an Patent No. 2069674); a nethod of producing a heat-cured |lam - nate
sheet for use as an electric part, in which a;g30 pol yphenyl ene et her
resin, a liquid epoxy conpound, a flane retardant and a curing catalyst are
m xed with each other and the resultant m xture is subjected to a reaction

by heating at a hi qirdmﬂrmﬁfgatwfpbﬁdﬂf@ M@mﬁﬁ&é’atﬂﬁltwﬁ’mﬁ'&aﬁb%—
Lai d- Open Specification No. -3053) and a nethod of using a

pol yphenyl ene oxi der, sﬁlcxi'nrqmsa tpai:y;ﬂmr;yl&mga@qmlmm,ylmedﬁ;MIved
resin, a crosslinkable flane retardant and an initiator (Unexam i ned

Japanese Patent Apghn ddphenlaistlguse Sped fdalvent andiothe 2rdsigbéat | n
each of these exanples, a 5 m xture of an additive and a solution of a
resin is provided §ﬁ&qﬂ%9ﬂﬂ%§lﬂQ?ﬁ%FﬁﬁﬂnW&ﬁhuﬁtNi#ﬁﬂ)ﬁﬂ#VQQﬁlQﬁ]ametmm@r

In such a method, it is relatively easy to obtain a conposition
rﬁaaL:gESa Besin afiidymethanol (Unexamined ggpang;e Patent Application

Laid-Open Specification No. 8-24582); a method of
producing a polyphenylene ether-containing molding
material, in which a polyphenylene ether resin and
another polymer are dissolved in a solvent to obtain a
10 ~ solution and the solvent is removed from the solution
in'multiple stages (Unexamined Japanese Patent Applica-
tion Laid-Open Specification No. 58-34829); and a
method of producing a fiber from a solution obtained by
dissolving poiyacrylonitrile in a solvent composed of a
15 solution of rhodanate (Unéxamined Japanese Patent
Application Laid-Open Specification No. 50-20029).
However,'in these known techniques, additives for a
polymer are not used, so that a resin composition in
which a resin and é liquid additive are homogeneously
20 mixed with each other is not obtained. Also, there is
known a method of lowering the melting temperature of a
polyphenylene ether resin, in which a plasticizer is
dissolved in a solvepf to obtéin a solution, and the
obtained solution is used for treating a polyphenylene

25 ether resin (Unexamined Japanese Patent Application



liquid additive are honbgeneously m xed with each 10 . ot her. _FbmeVer,
such a nmethod has a di sadvantage in that a polynerizable nmonomer is likely
to be grafted on the thernoplastic resin, or the thernoplastic resinis
likely to undergo a crosslinking reaction, so that the properties inherent
in the thernoplastic resin change. 15 11 Further, Unexam ned
Japanese Patent Application Laid-Open Specification No. 50-50 discloses a -
met hod for producing a shaped article, in which a resin conpo- sition
produced by di ssol viapdeopehyspedefasdtaofhnephsRe9dB8969L i Horedrasia
solvent is used. In such 20 met hod, however, after renoval of the
sol vent from the reshis coaposd] i shncehehpopyappienghdnehethapspeatia asenoet
honogeneously m xed with each other, so that it is inpossible to thalp a
resin conposition eds$plved txctheeaoluppenr ahteiandmpggeibdat tbi ghtain a
stability. 25 Q her exanpl es of known techni ques include a method of
10 produci ng a por RS} §ABPOSt ELepursable farchradpeinm acphapaéhantia
henyl ene ether yesin, is dissolved in diphenyl sulfone as_a sol vent
gﬁhyfhe ¥esd§tant cfe having excellent appeagancg, excellent light
stability and excellent mechanical properties.

Further, it is known to use a resin composition
produced by a method in which a resin, such as a poly-
phenylene ether resin, is dissolved in an additive for

10 use in the surface modification of a polymer. For
example, it is known to use an antistatic resin compo-
sition produced from a solution obtained by dissolving
a thermqplastic resin, such as polyphenylene ether or
polypropylene, in an amine antistatic agent (Unexamined

15 Japanese Patent Application Laid-Open Specification No.
50-105293 and U.S. Patent Nos. 4,210,556, 4,314,040 and
4,147,742). As another example of such a technique, a
method is kriown in which a lubricant oil and a- synthet-
ic resin together are dissolved in a solvent to obtain

20 a solution and the solvent is removed from the solu-
tion, thereby obtaining a resin composition in which
the lubricant oil is uniformly dispersed in the syn-~
thetic resin (Examined Japanese Patent Application

Publication No. 51-34536). However, the additives

25 (that is, an antistatic agent and a lubricant) used in



solution is contacted with a m xed sol vent of acetone and net hanol
(Unexam ned Japanese Patent Application Laid-QOpen Specification No.
8-24582); a nethod of producing a pol yphenyl ene et her-contai ning nol di ng
material, in which a polyphenyl ene ether resin and.another polyner are
di ssolved in a solvent to obtain a 10 soligion and the solvent is
renoved fromthe solution in nmultiple stages (Unexam ned Japanese Patent
Applica- tion Laid-Open Specification No. 58-34829); and a nethod of

producing a fiber fegr& absekUteeAngfhdi A2d bntdhded tongoddlfyadhne @tirtfadee
in a sol vent conposed of a 15 solution of rhodanate (Unexam ned
Japanese Pat ent Appthspacterlisatictpef S8pehapedabirrticlie. STh2geIdre,Hdne e
in these known techni ques, additives for a polyner are not used, so that a
resin conposition iabehecheahnégue,ant isl igpedtavdi thed Fhe Bdddddivesusne
20 m xed wth each other is not obtained. Also, there is known a

met hod of | owering PﬁbmﬁﬁiiYngreéﬁp§rQnutéeo$u§f§§ﬁyPﬁ€ﬁyp§n@féﬁh§Pﬁ9§§ n,
in which a plasticizer |s di ssolved in a solvent to obtain a solutlon and
t he obt ai nedssol uti®FtiglasedFPsr thigaPPRBOgepolFphENPRERESSTY thatyy

resin (Unexam ned Jaggg%isegagggg Agpgbggoprlately low compatibility with

the resin. Therefore, when a resin composition having
a high content.of an additive is intended to be pro-
duced by the above technique, it isjnecessary to melt-

10 knead the resin and the additive at high temperatures,
which cause the resin and the additive to be inevitably
degraded. Accordingly, by molding a resin composition
produced by the above technique, it is impossible to
obtain a shaped article having an excellent appearance,

15 an excellent light stability and excellent mechanical
properties.

SUMMARY OF THE INVENTION

In this situation, the present inventors have made
extensive and intensive studies with a view toward
20 ©  developing a resin composition which is free from the
above-mentioned problems and can be advantageously used
for producing various shaped articles having good
appearance, excellent light stability and excellent
mechanical properties. As a result, it has unexpected-

25 ly been found that a resin composition produced by a



Lai d- Open Specification No. 52-90596). However, in this nethod, since the
pol yphenyl ene ether resin is not dissolved in the solution, it is

i npossible to obtain a resin conposition usable.for producing a shaped
arti- 5 cl e having excel |l ent appearance, excellent |light stability and
excel | ent mechani cal properties. Further, it § g known to use a resin
conposition produced by a nethod in which a resin, such as a poly-

phenyl ene ether resin, is dissolved in an additive for 10 use in the

surface nodificati gpeefifadPaletid as-alerfdd® bdlow S KrEnue tHrans etlod
antistatic resin conpo- sition produced froma solution obtained by

di ssol ving a t her mppozdiens eesiompasiyiing s pasipheroppersel eidrerpmoyduced by a
pol ypropyl ene, in an amne antistatic agent (Unexam ned 15 Japanese
Pat ent Appl i cati oncoavenfionadpaslfi cxtinnsikm b2 FBicihds. e meaht
Nos. 4,210,556, 4,314,040 and 4, 147,742). As anot her_exanple of such a
techni que, a net hodsterimsation Wi éh resithadiaingd ghdhe Spfifetconro-
resin together are dissolved in a_solvent_ to _obtain 20 a solution and

the sol vent5is rensv&dory G fdesditike @h, TRESARF o iTRFE (UIRPSL-

COTPOSI {0 10 10! S5 MRl SRR LR Bk SRR AR
used for producing shaped articles which are much
improved with respect to appearance, light stability
and mechanical properties. The specific method in-

10 volved in the present invention comprises the step of
mixing together (A) a thermoplastic resin and (B) atl
least one non-polymerizable liguid substance as an
additive for the thermoplastic resin (A), wherein the_
non~polymerizéble liquid (B) is'in a liquid state at a

15 .temperature in the range of from 25 to 300 °C and
wherein the mixing is conducted at a temperature in the
range of from 25 to 300 °C, at which the non-polymeriz-
able liquid (B) maintains a liquid state, thereby
causing the thermoplastic resin (A) to be dissolved in

20 .or swelled with the non-polymerizable liquid (B). It
has also been found that when the resin composition of
the present invention is used as é masterbatch for
preparing a molding material, wherein the mastérbatch
is added to a resin which is the same as or different

25 from the resin used in the resin composition, especial-



Publ i cati on No. 51-34536). However, the additives 25 (that is, an
antistatic agent and a | ubricant) used in 12 the above techni que are
intended to nodify the surface characteristics of a shaped article.
Therefore, in the above technique, it is inportant that the additives are
primarily present on the surface portion of a ghaped 5 article. For
this purpose, it is necessary that the additives have an appropriately | ow
conpatibility with the resin. Therefore, when a resin conposition having a

high content of an agdgkeue Iaa\ﬂa&tt%@@%d dr@ B-cRight deret by Tt abwyveche
technique, it is necessary to nel knead the resin and the

additive at high tefpaaang e&tewﬁlaqhdbaiﬂezetdﬁe;yr esidinmy e ereidi téongpdsni -He
i nevitably degraded. Accordingly, by nolding a resin conposition produced
by the above techni gtien bf ithe mresent dnvendiicm msa as sk hatial eedavi ng
an excel | ent appearance, 15 an excellent light stability and excell ent
mechani cal properti gesiSUnbitRYi6E TEHE lkvEKTaQes mathionly timatthat ithdas
present inventors have nade
5 improved melt moldability, but also in that by wvirtue
of the fact that the resin in the masterbatch has not
experienced high-temperature conditions, shaped arti-
cles which are improved with respect to the above-
mentioned desired properties can be obtained from the
10 molding material. It has further been found that, in
the production of a masterbatch comprised of the resih
composition of the present invention, a large amount of
a liquid additive can be easily incorporated in the
masterbatch without lowering the productivity of the
15 masterbatch. The present.invention has béen completed,
based on these novel findings.

Accordingly, it is a primary object of the present
invention to prdvide a resin composition which can be
advantégeously used for producing a shaped article

20 having a good appearance, an excellent light stability
and excellent mechanical properties. |

Another object of the present invention is to
provide a masterbatch which is capable of easily im-

parting the desired excellent properties mentioned

25 above to a shaped article produced from a molding



extensive and intensive studies with a view toward 20 devel oping a
resin conposition which is free fromthe above-nenti oned probl ens and can
be advant ageously used for produci ng various shaped articles having good
appear ance, excellent light stability and excell ent nechanical properties.
As a result, it has unexpected- 25 |y bepsp found that a resin

-~ conposi tion produced by a 13 specific nethod as nentioned belowis free
fromthe problens acconpanying a resin conposition produced by a
conventional melt pxtewsSkhanobiEioed ByCadds nighehica mageteerbadicdt iton sofresin
~resin contained in the resin conpo- sition and the |ike and, therefore, the
. resin conposi- tiomatkrtibd.present invention can be advant ageously used for
produci ng shaped articles which are nuch inproved with respect to

appear ance, |ight stabi [fhey famégedogasindalothespotiesss THeaMEAT iadhet hod
in- 10 volved in the present invention conprises the step of m xing
together (A) a thepi¥prasges ofsithenpresgntail Vet hé'iddn 5o 3pRALS Db e

| i quid substance as an additive faor the ther asti.c .resin erein
thg 5 - from the following etgl e%p%escriptlon aAJ»dlé¥%s

taken in connection with the accompanying drawings.

BRIEF DESCRIPTION QF THE DRAWINGS
In the accompanying drawings:
Fig. 1 is a diagram showing one mode of the pro-
10 cess fbr producing the resin composition of the present
invention;

Fig. 2 is a diagram showing another mode of the
process for producing the resin composition of the
present invention:; '

15 Fig. 3(a) and Fig. 3(b) show the lg-NMR spectrum
of the polyphenylene ether resin composition produced
by a meit extrusion method in Comparative Example 3;
Fig. 4(a) and Fig. 4(b) show the 1y-NMR spectrum
of the polyphenylene etﬁer resin composition produced
20 by the method of the present invention in Example 1
(the positions indicated by A' to D' in Fig. 4(a) and
Fig. 4(b) correspond to the positions indicated by A to
D in Fig. 3(6)_and Fig. 3(b), respectively);
| Fig. 5 is a graph showing the relationship between

25 the production temperature and the color (yellowness



non-pol ynerizable liquid (B) is in aliquid state at a 15 tenperature
in the range of from25 to 300 [err]C and wherein the nixing is conducted
at a tenperature in the range of from25 to 300 [err]C, at which the
non-pol ynmeri z- able liquid (B) maintains a liquid state, thereby causing
the thernoplastic resin (A) to be dissol ved ifg20 or swelled with the
non- pol ynerizable liquid (B). It has also been found that when the resin
conposition of the present invention is used as a masterbatch for preparing
a nol di ng mat eri al indker el )t ve thagkepkaitc o 2aatided tthea (pediyiphamydenes
the same as or different 25 fromthe resin used in the resin

conposi tion, especeéther (PRE)/p fleae zdvamtiagss TRPG oopgist tdomst profat
is, the nolding material obtained by adding the resin conposi- tion of the
present invention ascadnﬁyt@e5§t@Htrésaone@eﬁh@dtécpapawa§1xev£wam@é§snd@
only in that it has nproved nelt nol dabilit but also in that, by
virtue of the factt?hé?)tﬁédr§§Fﬁ Ph the AROL¥PPENYHeRss evberexBEEdaced

hi gh- terperat ure codhLi 902.-3030°HpB) " LomShel (b o2 GuELY Ry dnti 1
method of the present invention (Examples 2 to 6);
Fig. 6 is a graph showing the relationship between
the concentration of PPE in thé resin cbmposition and
.the dissolution temperature, in the production of each
10 of- the {PPE/non-polymerizable liquid substance} compo-
sitions in Examples 18 to 20 and Comparative Exaﬁples
29 to 31 {wherein the solid circle indicates that a
flame rgtardant'(TPP) is used as a non—polymerizablé
liquid substance and the open circle indicates that an
15 antistatic agent (A-Stat) is used as a non-
polymerizable liquid substance, and wherein each of the
curved lines individually indicates the lower limit.of
the temperatures at which PPE completely dissoclves into
a non-polymerizable liquid substance selected from the
20 flame retardant and the antistatic agent and, accord-
ingly, the region on or above the curved line is a
region of complete dissolution};
Fig. 7 is a graph showing the relationship between
the concentration of the monomeric aromatic phosphoric

25 ester (in a mixture of the monomeric and oligomeric



menti oned desired properties can be obtained fromthe 10 nmol di ng
material. It has further been found that, in the production of a
mast er bat ch conprised of the resin conposition of the present invention, a
| arge anobunt of a liquid additive can be easily incorporated in the
mast er batch wi thout |owering the productivity py the 15 mast er bat ch.
The present invention has been conpleted, based on these novel findings.
Accordingly, it is a primary object of the present invention to provide a
resin conposition whiréehatat pRosghodtiagesters)used fube ghshedivigor dteaped-
article 20 havi ng a good appearance, an excellent light stability and
excel | ent nechani cahtprepeihi ¢he Amoduetion edt egich Inf pihes MPE/FhentigT i s
to provide a masterbatch which is capable of easily im parting the desired
excel | ent properti esumenpifomenoreric angheldgonexish aremadids Fhosficed
froma nol di ng 15 material obtained by adding this masterhatch to, a
resin material . Theeﬁﬁﬁﬁgdiﬁ@mﬁﬁGlGFﬁ@ﬁromnﬁﬁ%%n1#%%!945?%#% ine indicates

5 the lower limit of the temperatures at which PPE com-
pletely dissolves into the mixture of the monomeric and
Qligomeric aromatic phosphoric esters and, accordingly,
the region on or above the line is a region of complete
_dissolution (this graph corresponds to Table 6);

10 Fig. 8 is a graph showing the relationship between
the content of a white pigment (Tioz) in the resin
composition énd_each of the cblor (yellowness index:
YI) and.the Izod impact strength, wherein each of the
open circle and the open star iﬁdicates the property of

15 the resin composition produced by melt extrusion method
and each of the solid circle and the solid star indi-
cates the property of the resin composition of the .
presént invention (this graph corresponds to Table 15);
and

20 | Figs. 9(a) and 9(b) show a method for determining
the glass transition temperature (Tg) and the meiting
temperature (Tm) from a chart obtained by differential
-scanning coldrimetry(DSC).

In Fig. 1 and Fig. 2, like parts or portions are

25 indicated by like reference numerals.



advant ages of the present invention will be apparent 5 fromthe

foll owing detail ed description and clains taken in connection with the
acconpanyi ng drawi ngs. BRI EF DESCRI PTI ON OF THE DRAWNGS | n the
acconpanying drawings: Fig. 1 is a diagram show ng one node of the pro- 10
cess for producing the resin conposition of tlge present invention; Fig. 2
is a diagram show ng anot her node of the process for producing the resin
conposition of the present invention; 15 Fig. 3(a) and Fig. 3(b)
show t he 1H NWVR sRestqmiptofon hef (Re fefenmne dhenetdbs resin conposition
produced by a nelt extrusion nethod in Conparative Exanple 3; Fig. 4(a) and
Fig. 4(b) show t hd:1H NNRspattiamegssale pol yphenyl ene ether resin
conposition produced 20 by the nethod of .the present invention in
Exanpl e 1 (the podti odNiefitE & Mte¥iah D in Fig. 4(a) and Fig. 4(b)
correspond to the positions indicated by Ato Din Fig. 3(a) and Fig. 3(b),
respectively); Fig*® 5 iAE3FAph showing the rel ationship between 25

t he productsi on terH):eratoul{teELeatnd t he cloJ or éyel | owness

for a liquid ‘materia
5: Extruder-type heating mixing wvessel
6: Inlet for a liquid material
7: Inlet for a material containing a thermoplastic
resin
10 8:. Outlet for a resin composition
9: Pump

10: Filter
11: Device for'preparing liquid drops.
12: Belt-type cooler ‘
15 13: First heat exchanger
14: Second heat exchanger
15: Pelletizer
16: Belt
17: Packaging device

20 DETAILED DESCRIPTION OF THE INVENTION

According to the present.invention, there is
provided a resin composition which is substantially the
same as that-produced by a method comprising the step
of mixing together:

25 (a) a'thermoplastic resin, and



16 index: YI) with respect to each of the {pol yphenyl ene ether (PPE)/a
flame retardant TPP} conpositions pro- duced by nelt extrusion method
(Conparative Exanples 10 to 12) and each of the {pol yphenyl ene et her
(PPE)/a 5 flame retardant TPP} conpositions produced by the nethod of
the present invention (Exanples 2 to 6); Fidt96 is a graph show ng the
relati onship between the concentration of PPE in the resin conposition and
t he dissolution tenperature, in the production .of each 10 of the
{ PPE/ non- pol yneri zabl e |i qui Bsudtt heast evapeonspelpmeriAaplanplayids to
20 and Conparative Exanples 29 to 31_%wherein the solid circle indicates
that a flame ret FeRFFapIPPFs| an QAL ELvE fieR- bbeyHRRrPaBLESELGuUFESin
subst ance and the oPen circle indicate antistatic.a Qé ]
ac

s that_an 1 e

(A-Stat) is used ¥’a HR-"90rY T?Eb?%gf?qh%auégbé?énE%}“gnanwﬁeFégH
of the curved lings_ jndividually indicates e Lower lim.t _of. th
tenperatures at wﬁﬁ%haﬁﬁE %oﬁ%?é?ﬁ?g“ﬁ?s%8|%§% Fﬁ%ﬁeaoﬁg%FB%I§§engable
"qP'd~SPg§tance §@6ecé?dwﬁégglﬁhfhgomﬁxingfkéngoﬁgﬁéEg NLca dt&ﬂgera- .
antistatic agent and, atcord- 1Tngly, the regiron on or above the curved line
is a region of COG@fétfhdtﬁéofHﬁQQn$f from 25 to 300 °C, at which the at

least one hon—polymerizable liquid substance (B) main-

tains a ligquid state,

thereby causing the thermoplastic resin (A)

10 to. be dissolved in or swelled with the non-polymeriz-

"able liquid (B).

Fo; easy understanding of the present invention,
the essential features and variéds embodiments of the
15' present invention are enumerated below.
1. A resin composition which is substantially the
same as that produced by a method comprising the step
_of mixing together:
(A) a thermoplastic resin, and
20 (B) at least one non-polymerizable liquid sub-
stancé as an additive for the thermoplastic resin (A),
the non-polymerizable liquid substance (B) being in a
liquid state-at a temperature in the range of from 25
to 300 °C,

25  the mixing being conducted at a temperature in



Fig. 7 is a graph showing the relationship between the concentration of the
nmononeric aromati c phosphoric 25 ester (in a mxture of the nononeric
and ol igoneric 17 aromati c phosphoric esters) and the dissol ution
tenper- ature, in the production of each of the (PPE/the mi x- ture of
mononeric and ol i gonmeric aromatic phosphoric ggters) conpositions, wherein
the curved line indicates 5 the lower limt of the tenperatures at

whi ch PPE com pletely dissolves into the m xture of the nononeric and

‘ol i gormeric aromati ghpheepley o &xloal 252d FOX o1ali gt Whidte tlegion Deaot
above the line is a region of conplete dissolution (this graph corresponds
to Table 6); 10 one non-polym@rizableg dihynsihbveulsstdree el Bl innightgoins a
bet ween the content of a white pignent (Tiderr]) in the resin conposition
and each of the collagufdelsttateess i ndex: Yl) and the |zod inpact strength,

wherein each of the open circle and the open star indicates the é%operty of
15 the resin conpodherepypcsnsédw Fherdihermanlas it mHioy Ghl e of

the solid circle and the solid star indi-_ cates the property of the resin
conposition5of t hedissolved in or swelled with the at least one non-

polymerizable liquid substance (B).

2. The resin composition according to item 1 above,

.wherein the at least one non-polymerizable liquid sub-
10 stance (B) is selected from the group consisting of a

flame retardént, a plasticizer, a heat stabilizer and a

light stabilizer.

3. The resin composition accofding fo item 1 or 2

15 above, wherein the thermoplastic resin (A) and the non-
polymerizable liquid substance (B) are mixed together
with (C) a solid substance as én additive for the
thermoplastic resin (A), the solid substance (C) being
a crYstalline solid or an amorphous solid at a tempera-

20 ture of 300 °C or less.

4. The resin composition according to any one of
items 1 to 3 above, wherein the mixing is conducted at
a temperature in the range of from 100 to 300 °C, ‘at

25 which the at least one non-polymerizable ligquid sub-



present invention (this graph corresponds to Table 15); and 20

Figs. 9(a) and 9(b) show a nethod for determ ning the glass transition
tenperature (Tg) and the nelting tenperature (Tnm) froma chart obtained by
differential scanning colorimetry(DSC). In Fig. 1 and Fig. 2, like parts or

portions are 25 I ndicated by |ike referenga nuneral s. 18
Description of Reference Nunerals 1: Di ssol uti on vessel 2: Inlet for a
materi al 3: Agitator 5 4. Qutlet for aliquid naterial 5:
Extruder-type heati nrgtance n(B yeasaithtéins anlbquidrswatequid material 7:
Inlet for a material containing a thernoplastic resin 10 -8 Qut | et

for a resin conposition 9: Pump 10: Filter

5. The resin composition according to any one of

items 1 to 4 above, wherein the mixing is conducted at
5 a temperature in the range of from 150 to 250 °C, at

which the at least one non-polymerizable liquid sub-~

stance (B) maintains a ligquid state.

6. ' The resin composition according to any one of
10 items 1 to 5 above, wherein the weight ratio of the
thermoplastic resin (A) to the at least one non-polym-

erizable liquid substance (B) is from 10/90 to 90/10.

7. The resin composition according to item 6 above,
15 wherein the Weight ratio of the thermoplastic resin (A)
to the at least one non-polymerizable liquid substance

(B) is from 30/70 to 70/30.

8. The resin cpmposition according to any one of

20 items 1 to 7 above, wherein the thermoplastic resin (A)
comprises 1 to 100 % by weight of a polyphenylene ether
resin and 0 to 99 % by weight of a polystyrene resih,
the total amount of the polyphenylene ether resin and
the polystyrene resin being 100 % by weight.

25



11: Device for preparing liquid drops 12: Belt-type cooler 15 13:
First heat exchanger 14: Second heat exchanger 15: Pelletizer 16: Belt
17: Packagi ng device 20 DETAI LED DESCRI PTI ON OF THE

| NVENTI ON According to the present invention, there is provided a resin
conposition which is substantially the sane assgghat produced by a nethod
conprising the step of .m xing together: 25 (A a

t hernopl astic resin, and 19 (B) at |east one non-polynerizable l'iquid -
substance as an addid.i ve Toy Hdeid esmpgs psion daesond{dy, tohittem 8 above,
non- pol ynmeri zable liquid (B) being in aliquid state at a tenperature in
the range of from 2%hexrein the Jteimrpldtiveresint bd) ncampyisescbiduet 88
at a tenpera- ture in the range of from25 to 300 [err]C, at which the at

| east one non- pol ynér ibzahwesdghty 9l aweiyphenyBnepepher resin and 1 to 50

% by weight of a polystyrene resin, the total amount of
5 the polyphenylene ether resin and the polystyrene resin

being 100 % by weight.

10. The resin composition according to any one of
items 1 to 9 above, wherein the non-polymerizable

10 liguid substance (B) is a flame retardant.

1l1. The resin composition according to item 10 above,
wherein the flame retardant comprises at least one

organic phosphorus compound.

15
12. The resin composition according to item 11 above,
wherein the organic phosphorus compound is at least one
aromatic phosphoric ester. -

20 13. " The resin composition according to item 12 above,
wherein the aromatic phosphoric ester is a monomeric
aroﬁatic phosphoric ester represented by the following
formula (1):

25 O-Arh

O=P\ (1)

(O—Ar2)3-n



tains a liquid state, thereby causing the thernoplastic resin (A) 10
to be dissolved in or swelled with the non-polyneriz- able liquid (B). For
easy understanding of the present invention, the essential features and

various enbodi ments of the 15 present invention are enunerated bel ow.
1. A resin conposition which is substantial bg the same as that produced
by a nmethod conprising the step of m xing together: (A) a thernoplastic
resin, and 20 (B) at | east one non-polynerizable |iquid sub-

stance as an additive for the thernoplastic resin (A), the /
non- pol ynmeri zabl e |iquid substance (B) being in awiiquid state at a
tenperature in the rangUh@Eeﬁmomagthfiﬁﬁ}[and]HI 2idependently he mi xi ng
bei ng conducted at a tenperature in 20 the range of from 25 to 300
[err]C, at which the at Te@xesesis fofqgélyor@amonafic |9%AHRI rirh skt e (B)

maintains a liquid state, ,
_ unsubstituted or substituted with at least

5 one C;-C;q hydrocarbon group; and each n is
identical to each other and represents an

integer of from 0O to 3.

14. The resin composition according to item 12 above,
10 . wherein the aromatic phosphoric ester is an oligomeric
aromatic phosphoric ester representéd by the following

formula (2):

O
u I ]
15 (AI‘?‘—O)Z""P Art O ﬁ’ O—ArS (2)
| ' O—AsS

m

’

6 inde-

wherein each of Ar3, Ar4, Ar® and Ar
pendeﬁtly represents a Cg-Cyg aromatic group

20 which is unsubstituted or substituted with at
least one Ci1-Cip hyarocarbon grbup; and

m is an integer of 1 or more.

15. The resin composition according to item 12 above,

25 wherein the at least one aromatic phosphoric ester is a



t hereby causing the thermoplastic resin (A to be 5 di ssolved in or
swelled with the at | east one non- polynerizable |Iiquid substance (B). 2.
The resin conposition according to item 1 above, wherein the at |east one

non- pol ymeri zabl e liquid sub- 10 stance (B) is selected fromthe group
consisting of a flane retardant, a plasticizery a heat stabilizer and a
| ight stabilizer. 3. . The resin conposition according to item1l or 2 15

above, wherein the thernoplastic resin (A) and the non- polynerizable

| i qui d substance (Blis¢eraiged together with (C) a solid substance as an
additive for the thernoplastic resin (A), the solid substance (C) being a
crystalline solid or an asotphonersel atdomatict phpephor?28 estert nepresel’ltdd

[err]C or less. 4. The resin conposition according to any one of itens 1
to 3 above, wher ei rby hehei fohowingofidumwoka Gt )a tenperature in the range
of from100 to 300 [err]C, at 25 whi ch the at |east one

non- pol ynmeri zable |iquid sub- 21 stance‘SB) qﬁlntalns aliquid state.

. _
O—P\ (1)
(O —AI2)3-n
wherein each of Arl and Ar? independently

represents a Cgz-Cyg aromatic group which is
10 . unsubstituted or substituted with at least
one C;-C;g hydrocarbon group; and each n is
identical to each other and represents an
integer of from 0 to 3, and
an oligomeric aromatic phosbﬂoric ester represent-

15 ed by the following formula (2):

O | -
e
; (Ars- O)z-—P ? —0—Arf  (2)
O—ArS |
m

wherein each of Ar3,-Ar4, Ar5 and Ar® inde-

o

20

. pendently represents a Cg-Cop aromatic group
which is unsubstituted or substituted with at
least one C;-C;y hydrocarbon group; and

25 m is an integer of 1 or more.



5. The resin conposition according to any one of items 1 to 4 above,

wherein the mxing is conducted at 5 a tenperature in the range of
from 150 to 250 [err]C, at which the at |east one non-pol ynerizable |iquid
sub- stance (B) maintains a liquid state. 6. The resin conposition
according to any one of 10 items 1 to 5 a&®ve, wherein the weight

ratio of the thernoplastic resin (A) to the at |east one non-polym
erizable liquid substance (B) is from10/90 to 90/10. 7. The resin
conposition accor di W@ t cThe eneginboosposttion agperdingt ke wseghiSr abpyeof
the thernoplastic resin (A) to the at |east one non-polynerizable |iquid
substance (B) is fréwdeinothe morleregcontyhesy dsta E8nfobYt MBATRECHEJIhE
to any one of 20 items 1 to 7 above, wherein the thernD Iasélc resin
(A) conprises 1t()@9ﬁ9@%¥@°mé¥@ﬂ?tb? BhﬁﬁPQEﬁéﬁyﬁﬁﬁére?ﬁgr r £8i A%afdP¥ to
99 % by weight of a t he total
pol yphenyl ene et her™ %%gﬁﬁ %ﬁdg? §b$9§?§%8n8rP8§ ﬁcb859399851568§tﬁékgﬁpg
25 22 5 total amount of the monomeric aromatic phosphoric ester
and the oligomeric aromatic phosphoric ester being

100 % by weight.

17. The resin composition according to item 16 above,
'10 wherein the mixture contains 1 to 50 % by weight of the
monomeric aromatic phosphoric ester and 50 to 99 % by
weight of the oligomeric aromatic phosphoric ester, the
total amount of the monomeric aromatic phosphoric ester
and the-oligomeric aromatic phoéphoric ester being 100

15 % by weight.

18. The resin composition according to any one of

items 3 to 17 above, wherein the amount_of the solid

substance (C) is from 0.000001 to 100 parts by weight,
20 relative to 100 parts by weight of the thermoplastic

resin (A).

19. The resin composition according to item 18 above,
wherein the amount of the solid substance (C) is from

25 0.1 to 10 parts by weight, relative to 100 parts by



9. The resin conposition accdrding to item 8 above, wherein the
t hernopl astic resin (A conprises 50 to 99 % by wei ght of a pol yphenyl ene
ether resin and 1 to 50 % by wei ght of a polystyrene resin, the total

anount of 5 t he pol yphenyl ene ether resin and the polystyrene resin
being 100 % by weight. 10. The resin conposibigon according to any one of
items 1 to 9 above, wherein the non-polynerizable 10 | i qui d substance

(B) is a flane retardant. 11. The resin conposition according to item 10
above, wherein thgdige deteid e ioprdsesc atesBastapne organic
phosphorus compound. 15 12. The resin conposition according to item 11
above, wherein the organi c phosphorus conpound is at |east one aromatic
phosphoric ester. 20 13. The resin conposition according to item 12
above, wherein thear oriie crephios plompas st accerdimpne® | @nyironat O£ -
phosphoric ester represented by the following fornmula (1): [err]

items 3 to 19 above, wherein the solid substance (C) is

5 at least one additive selected from the group consist-
ing of an adhesion-preventive agent, an oil absorber, a

heat stabilizer and a light stabilizer.

21. The resin composition accofding to any one of
10 items 1 to 20 above, wherein the thermoplastic resin
(A) comprises an aromatic vinyl polymer and optionally
at least one compound selected from the group consist-
ing of an aromatic vinyl monomer, an aromatic vinyl
dimer and an aromatic vinyl triﬁer, the amount of the
15 at least one compound being 1 % by weight or less,

based on the weight of the resin composition.

22. The resin composition according to item 1 above,
- wherein the mixing of the thermoplastic resin (A) and
20 fhe non-polymerizable liquid substance (B) together is
performed while heating at a temperature not exceeding
300 °C, and wherein, after the mixing, the resultant is
cooled, followed by pelletization, whereby the resin

composition is produced in the form of pellets.

25



23 wherein each of Ar[err] and Ar[err] independently represents a
Cerr]-Cerr] aromatic group which is unsubstituted or substituted with at

| east 5 one Cerr]-Cerr] hydrocarbon group; and each n is
identical to each other and represents an integer of fromO to 3. 14. The
resin conposition according to item 12 above,,410 wherein the aromatic

phosphoric-ester is an oligoneric aromati c phosphoric ester represented by
the following fornmula (2): [err] 15 wherein each of Ar[err], Ar[err],

Ar[err] and Ar[err}3indenepesdent kympoRiesent Sceoad@ngl to areln ar amebies
group 20 which is unsubstituted or substituted with at |east one
Clerr]-derr] hydrenereon gheupixdng tsi pe@tformedgdh ahel peresenre. o¥5.(Dhhe
resin conmposition according to item 12 above, 25 wherein the at | east
one aromati ¢ phosphosbivester and,aafte24the mixing, the solvent (D) is

removed.

24. The'resin composition according to item 23 above,
wherein the amount of the solvent (D) is 0.1 to 100
parts by weight, relative to 100 parts by weight of the
thermoplastic resin (A). | '
10
25. The resin composition according to item 23 or 24
above, wherein the solvent (D) has a boiling point
which is higher than'the temperafure at which the

mixing is performed and which is not higher than 300

15 ' °C.

26. A method for'prbducing an'shaped article, which
¢omprises subjecting to melt extrusion:
(i) a thermoplastic resin composition which is
20 substantially the same as that produced by a method
comprising the step of mixing together:
| (A) a thermoplastic resin, and
(B) at least one non—polyﬁerizable liquid sub-
stance as an additive for the thermoplastic resin (A),

25 the non—polyﬁerizable ligquid substance (B) being in a



m xture of: a nononeric aromati c phosphoric ester represented by the
followwng formula (1): [err] 5 wherein each of Arferr] and Ar[err]
i ndependently represents a (Jerr]-Clerr] aromatic group which is 10
unsubstituted or substituted with at |east one CJerr]-Cerr] hydrocarbon
group; and each n is identical to each otherggnd represents an integer of
from0O to 3, and an eoligoneric aromati c phosphoric ester represent- 15
ed by the following fornula (2): [err] 20 wherein each of Ar[err], Ar[err],
Arferr] and Ar[eriigquidestacadedt bytempecaeaire anCther ratfer off gromaisc
group which is unsubstituted or substituted with at |east one Cerr]-Cerr]
hydr ocar bon gr oupto a3 25C, mis an integer of 1 or nore. 25
the mixing being conducted at a temperature in the
range of from 25 to 300 °C, at which the at least one
5 non-polymerizable liquid substance (B) maintains a
li@uid state,
thereby causing the thermoplastic resin (A) to be
dissolved in or swelled with the at least one substance
(B); and
10 (ii) a thermoplastic resin which is the same as or

different from the thermoplastic resin (A).

27. The method according to item 26 above, wherein the
thermoplastic resin (ii) comprises at least one thermo-

15 plastic elastomer.

28. The method according to item 26 or 27 above,
wherein the resin composition (i) and the thermoplastic
resin (ii) are subjected to melt extrusion together

20 with (E) at least one additive selected from the group
consisting of a flame retardant, an auxiliary agent for
a flame retardant, a light stabilizer, a mold release
agent, a fluidity-improving agent, a heat stabilizer,
an anti-static agent, a coloring agent and a foaming

25 agent, the at least one additive (E) being the same as



16. The resin conposition according to item 15 above, wherein the m xture
contains 1 to 99 % by wei ght of the nononeric aromatic phosphoric ester and-
1to 99 %by weight of the oligoneric aromatic phosphoric ester, the 5

total anmount of the nononeric aromatic phosphoric ester and the oligomneric
aromati ¢ phosphoric ester being 100 % by weigdht. 17. The resin conposition
according to item 16 above, 10 wherein the mxture contains 1 to 50 %
by wei ght of the nmononeric aronatic phosphoric ester and 50 to 99 % by

wei ght of the ol i gondiffeaeotatfiromplthep hon-podyinerizaihd et dtigjuishmuli- of t he
nmononeri c aromati ¢ phosphoric ester and the oligoneric aromati c phosphoric
ester being 100 1stance By weight. 18. The resin conposition according to
any one of items 3 to 17 above, wherein the anount of the solid substance
(C is fromO0.000001 to 100 parts by weight, 20 relative to 100 parts

by wei ght of the thernpplastic resin %A). 19. The resin conposition _.
according to itenf1s aboFR2PRAPEFACLRe PEREUFLIPY: hBes Britdod secarddngr)

s from2s. 0.3 19 10.B35ES  Duebght, bl afbyg to 100 parts by

30. A polyphenyléne ether resin composition compris-
ing:
(A') a polyphenylene ether resin comprising a plu-
10 . rality of polymer chains, each comprising recurring
oxyphenylene units, the polyphenylene ether resin (A')
containing hydroxyl groups in an amount of not more
than 0.5 mole, relative to 100 moles of the recurring
oxyphenylene units, and
15 | (B') at least one additive for the polyphenylene

ether resin (A').

31. The resin composition according to item 30 above,'
wherein the at least one additive (B') is selected from
20 the group consisting of a flame retardant, a plasticiz-

er, a heat stabilizer and a light stabilizer.:

32. The resin composition according to any one of
items_30 and 31 above, wherein the weight ratio of the

25 - polyphenylene ether resin (A') to the at least one



26 wei ght of the thernoplastic resin (A).- 20. The resin conposition
according to any one of itens 3 to 19 above, wherein the solid substance
(C is 5 at | east one additive selected fromthe group consist- ing of
an adhesi on-preventive agent, an oil absorber, a heat stabilizer and a
l'ight stabilizer. 21. The resin conposition aggording to any one of 10
items 1 to 20 above, wherein the thernoplastic resin (A) conprises an
aromatic vinyl polynmer and optionally at |east one conpound sel ected from
the group consi st - jiqa9 k2N NP NR! ot /9P RYBIQ/ 1@, aromatic vinyl
dimer and an aromatic vinyl trinmer, the anount of the 15 at | east one
conpound being 1 % by wei ght or |ess, based on the weight of the resin
conposition. 22. The resin conposition according to item 1 above, wherein
the m xi ng of the BBer mMpleaxidsin evmpdsA)tianm arording he reoy poley/ref | zabl e
| i quid substance (B) together is perfornmed while heating at a tenperature
not exceedi ng 300 [éemsC30ant W2embiave afhmreaire theialy, lagrt mawuladdittive
cool ed, followed by pelletization, whereby the resin conposition is
produced i n5the folB'of igeld dilamepyetardant.

34. The resin composition according to item 33 above,
wherein the flame retardant comprises at least one

organic phosphorus compound.

10
35. The resin composition according to item 34 above,
wherein the organic phosphorus compound is at least one
aromatic phosphoric éster.

15 - 36. The resin composition according to item 35 above,
wherein the aromatic phosphoric ester is a monomeric
aromatic phosphoric ester represented by the following
formula (1):

_AO-Arbn
20 0=P\ |
(()-[%IQ)S-n (1)
1 2

wherein each of Ar* and Ar“ independently
" represents a Cg-Cop aromatic group which is

25 unsubstituted or substituted with at least



27 23. The resin conposition according to item 1 above, wherein the m xing
Is perforned in the presence of (D) a solvent, and, after the m xing, the
solvent (D) is renmoved. 5 24. The resin conposition according to item 23
‘above, wherein the amount of the solvent (D) is 0.1 to 100 parts by wei ght,
relative to 100 parts by weight of the thernopypstic resin (A). 10 25. The
resin conposition according to item 23 or 24 above, wherein the solvent (D)
has a boiling point which is higher.than the tenperature at which the

m xing is performed and whkCh,L&,N0hyar@Rarbdonyrddd;1and eadherl i€ 26. A
met hod for producing an shape& article, which conprises subjecting to nelt
extrusion: (i) a thernophiashitécagsitd eadhoithiedN and tlepres2hits an
substantially the sanme as that produced by a nethod conprising the step of
m Xi ng toget her: integer of from O to 3.

5. "37. The resin composition according to item 35 above,
wherein the aromatic phosphoric ester is an oligomeric
aromatic phosphoric ester represented by the.following

formula (2):

0 0O
10 Il _ LL _
(Ar3-0)2—P Art—0-1 O—AIS (2)
‘ O—Ard|.
m
wherein each of Ar3, Ar4,'Ar5 and Ar6 inde-

15 pendently represents a Cg-Cyn aromatic group
which is unsubstituted or substituted with at
least one C;-C;g hydrocarbon group; and
m is an integer of 1 or more.

20 38. The resin composition according to item 35 above,

wherein the at least one aromatic phosphoric ester is a
mixtﬁre of:
a monomeric aromatic phosphoric ester represented
by the following formula (1): '
25



(A) a thernoplastic resin, and (B) at |east one non;polynerizable l'iquid
sub- stance as an additive for the thernoplastic resin (A, 25 t he

non- pol ynmeri zabl e i quid substance (B) being in a

28 liquid state at a

tenperature in the range of from25 to 300 [err]C, the m xing being
conducted at a tenperature in the range of frgm 25 to 300 C, at which the

at |least one 5 non- pol yneri zabl e |iquid substance (B) naintains a
liquid state, thereby causing the thernoplastic resin (A to be dissolved
in or swelled with the at | east one substance (B); and 10 (i) a

t hermopl astic resin which is the sane as ggygA%gerent fromthe
r di

t hernopl astic resin (A). 27. The nethod g

Bt o item 26 above, wherein

the thernoplastic resin (ii) conpris | east one thermo- 15 (1) plastic
el astoner. 28. The nmethod according to it -@%953%] above, wherein the

resin conposition (i) and the thernoplasti

1 2

5 wherein each of Ar™ and Ar

r’

independently

represents a Cg-Cyg aromatic group which is

unsubstituted or substituted with at least

one C1-Cqig hydrocarbon group; and each n is

identical to each other and represents an

10 ) integer of from O to 3, and

an oligomeric aromatic phosphoric ester represent-

ed by the following formula (2):

O 0
I L I
15 (Ar3-O)z—P— Ar‘——O}I‘ O0—Arf  (2)
| ‘ O—ArS
m
wherein each of Ar3, Ar4, Ar¥ and Ar6 inde-

pendently represents a Cg-Cpg aromatic group

20 - which is unsubstituted or substituted with at

least one C;-C;g hydrocarbon group; and

.m is an integer of 1 or more.

39. The resin composition according to item 38 above,

25 wherein the mixture contains 1 to 99 % by weight of the



resin (ii) are subjected to nelt extrusion together 20 with (E) at

| east one additive selected fromthe group consisting of a flanme retardant,
an auxiliary agent for a flame retardant, a light stabilizer, a nold

rel ease agent, a fluidity-inproving agent, a heat stabilizer, an
anti-static agent, a coloring agent and a foa88ng 25 agent, the at

| east one additive (E) being the sane as 29 or different fromthe _
non- pol ymeri zabl e i quid sub- stance (B). 29. A shaped article produced by
t he nmet hod accor di RgnEBeZAE @Femgitia ahwsihani@@estinyandd ® 99 % by

pol yphenyl ene ether resin conposition conmpris- ing: (A ) a polyphenyl ene
et her resin conpri YRAgh& ﬁﬁug%f0°119°m%ﬂﬁq)Pqﬂmﬁﬁﬂ%uﬁﬂoﬁﬂﬁﬂq%F-Qﬁiﬁ?r the

conprising recurring. oxyphenylene units, the pol yphenyl ene et her resin (A)
Contai ni ng. hydr oxy FOSRoUBBOMR A P Ea it FIOSOMEH L M e PROSRIGELS BHE™ ¢
to 100 nol es of the_recurri oxyphenyl ene unit and 15 ., (B) at
| east one additiveapgr%ﬁﬁeoggﬂ§ﬂ%ﬁﬁ§iéﬁ'matlc ﬁﬁosﬂ%orlc ester be1A§

5 100 % by weight.

40. The resin composition according to item.39 above,
wherein the mixture contains 1 to 50 % by weight of the
monomeric aromatic phosphoric ester and 50 to 99 2 by
10 weight'of the oligomeric aromatic phosphoric ester, the
total amount of the monomeric aromatic phosphoric ester
and the oligomeric aromatic phosphoric ester being 100

% by weight.

15 41. A shaped article produced from the resin composi-
tion of any one of items 1 to 25 above, which is a .

film, a sheet or a foamed article.

42. A shaped article produced from the resin composi-
20 tion of any one of items 1 to 25 above, which is a part

for an office automation machine, a part for an elec-

tric appliance, a part for an electronic appliance or a

part for an autoﬁobile.

25 43. Use of the resin composition of any one of items 1



ether resin (A"). 31. The resin conposition according to item 30 above,
wherein the at |east one additive (B') is selected from 20 t he group
consisting of a flame retardant, a plasticiz- er, a heat stabilizer and a
light -stabilizer. 32. The resin conposition according to any one of itens
30 and 31 above, wherein the weight ratio of tgg 25 =  pol yphenyl ene
ether resin (A) to the at |east one 30 additive (B') is from10/90 to
90/ 10. 33. The resin conposition according to any one of itens 30 to 32
above, wherein the ab RSasbowee sadd miaterial for Bnjectiod Imolkdireg ar dant .
34. The resin conposition according to item 33 above, wherein the flane
retardant conprises at |east one organi ¢ phosphorus conpound. 10 35. The

resin conmposition according to item 34 above, wherein the organic
phosphor us conpound4éds affhieeshapade axtdeks agaerding ito ddem 29 ;bove, 36.

The resin conp05|t|on accordln%fto i tem 35 above,
which is a film, a sheet or a foamed article.

5

45. The shaped article according to item 29 above,
which is a part for an office automation machine, a
part for an electric appliance, a part for an electron-
ic appliance or a part for an automobile.

10
46. The shaped article according to item 29 above,
which is a pellet for use as a material for injection

molding.

15 47. A shaped article produced from the resin composi-
tion of any one of items 30 to 40 above, which is a

film, a sheet or a foamed article.

48. A shaped article produced from a resin composition
20 6f any one of items 30 to 40 above, which is a part for

an office automation machine, a part for_an electric

appliance, a part fdr an electronic appliance or a part

for an automobile.

25 49. Use of the resin composition of any one of items



wherein the aromati c phosphoric ester is a nononeric aromatic phosphoric
ester represented by the followng formula (1): [err] 20 wherein each of

Arferr] and Ar[err] independently represents a CJerr]-Clerr] aromatic
group which is 25 unsubstituted or substituted with at |east
31 one (err]-Cerr] hydrocarbon group; and eaB8B n is identical to each
other and represents an integer of from0O to 3. 5 37. The resin

conposi tion according to item 35 above, wherein the aromatic phosphoric
ester is an oli gorrera%c 6 dtakoym ap omatesial £ HRisFonme ng-
following formula (2): [err] 10 mhereln each of Anésrr Ar[err%ﬁ err]
and Ar[err] inde- 15 Hereinbalowntthe (Rypsaht 90 |1 desgT 1588)1n

aromati c group whic%éégffwubstltuted or substituted with at

In one aspect of the present invention, there is
5 provided a resin composition comprising: (A) a thermo-
.plastic resin;.(B) at least one non-polymerizable
liquid substance as an additive for the thermoplastic
resin (A); and optioﬁally (C) a crystalline or
amorphous so0lid substance as an additive for the ther-
10 mopléstic resin (A).
In the resin composition of the present inven-
tion, the above-mentioned thermoplastic resin (A)
serves as a resin component, and each of the above-~
_mentioned non-polymerizable liquid substance (B) and
15 solid substance (C) is used to impart the thermoplastic
resin (A) with desired properties, such as flame retar-
_daﬁcy and fluidity.
In the resin composition of the present inwvention,
the thermoplastic resin (A) is dissolved in or swelled
20 with at least one non-polymerizable liquid'substance
(B). The resin composition of the present invention
is produced, for example, in the form of a pellet (such
as a cylindrical pellet or a spherical pellet) having a
diameter of from 0.01 to 10 mm. Such a pellet may be

25 subjected to extrusion molding to obtain a sheet or a



| east one (CJerr]-Cerr] hydrocarbon group; and mis an integer of 1 or
nore. 20 38. The resin conposition according to item 35 above,
wherein the at | east one aromati c phosphoric ester is a mxture of: a
mononeric aromati ¢ phosphoric ester represented by the followi ng fornula
(1): 25 32 [err] 5 wherein each &6 Ar[err] and Ar[err]

I ndependently represents a CJerr]-Clerr] aromatic group which is
unsubstituted or substituted with at |least one CJerr]-C[err] hydrocarbon
group; and each n i§ilmecpritnjectiencnodding sadob&pinsanshapsdierticle

integer of fromO to 3, and an oligoneric aromatic.phosphoric ester
represent- ed by tFEPY%WQOQAﬁﬁsiﬁ?auFﬁnfé¥VrP§%PP'15Fuﬁ PGFn'Q&cﬁe§Prlbed

Arferr], Arferr], /%efgé]ign e@glffrltiggeespecially advantageous to use
the resin composition of the present invention as a
5 masterbatch for preparing a molding material, wherein
the masterbatch is added to a resin material which is
the same as or different from the thermoplastic resin
(A) used in the resin composition.
The resin composition of the present invention can
16 be produced without a need for a step of subjecting the
thermoplastic resin (A) to melt processing to cause the
resin to be in a molten state. The "molten state"
means the state of a thermoplastic resin having a
temperature which is higher than the softening point of
15 = . the thermoplastic resin, wherein the resin is molten
and flowable. Generally, in_the production of a con-
ventional (resin/additive) composition used as a mold-
ing material or a conventiohal shaped resin afticle,
the melt processing is conducted. With respect to the
20 tempereture conyentionally employed for the melt pro-
cessing (such a temperature is, hereinafter, frequently
referred to simply as a "conventional melt processing .
temperature"):
(1) in the case of the production of a resin

25 composition containing an amorphous polymer or the



pendently represents a C6-C20 aromatic group 20 which is
unsubstituted or substituted with at |east one (Jerr]-C err] hydrocarbon
group; and mis an integer of 1 or nore. 39. The resin conposition
according to item 38 above, 25 wherein the mxture contains 1 to 99 %
by wei ght of the 33 nononeric aromati ¢ ph83phoric ester and 1 to 99 % by
wei ght of the oligoneric aromatic phosphoric ester, the total anpunt of the
nmononeri c aronmati c phosphoric ester and the oligoneric aromati c phosphoric
ester being 5 prhichign vef ghtshaped Trrsie saft ok 0451 nG 2R caBPEPRQUE 0
item 39 above, wherein the m xture contains 1 to 50 % by weight of the
nonomeri ¢ ar onat i PPIGhorthe Leryerhional Reby Preyesing teRpeERLULE t he

ar oMt ¢ phosphor 145 GHRBIE difl deTs geeR L0 st ShoR oLiRe TR cdrars
fesin composis {1 O BISERPRASHTeTY RS 1010 2oF ot SOTERS 2™ 11
5 (2) in the case of the production of a resin

composition containing a crystalline polymer or the
production of a shaped resin article usiﬁg a crystal-
line polymer, the conventional melt processing tempera-
ture is about 50 to more than 100 °C higher than the

10 melting temperature (Tm) of the polymer.
When a polymer is in a molten state, the high tempera-
ture of such a polymer in a molten state not only
causes the cleavage of the polymér chains but also
causes polymer chains (which are present in a close

15 positional relationship) to suffer side reactions, such
as a rearrangement reacfion, which leads to the deteri-
oration of the polymer. Therefore, for avoiding the
above-mentioned disadvantages, so as to obtain a shaped
resin article having excellent appearance, light

20 stability and mechanical properties, the way to impart
the thermoplastic resin used as a molding material with
a satisfactory fluidity at a temperature as low as
possible, during thg production of a resin/additive
composition or a shaped resin article, is very import-

25 ant. Therefore, it is desirable that the production of



film a sheet or a foamed article. 42. A shaped article produced fromthe
resin conposi- 20 tion of any one of itens 1 to 25 above, which is a
part for an office automati on machine, a part for an elec- tric appliance,
a part for an electronic appliance or a part for an autonobile. 25 43.
Use of the resin conposition of any one of iteyg 1 34 to 25 above as a
material for injection nolding. 44. The shaped article according to item 29
above, which is a film a sheet or a foaned article. 5 45. The shaped
article according tq résih29daheiee vbmpbsitianpasedf as anmoifiing material
automati on machine, a part for an electric appliance, a part for an

el ectron- ic appli anceofraashapedf vesan awtdcdki ie. condnpetetihatsigafemppera-
article according to item 29 above, which is a pellet for use as a nateri al
for |nject|on mol di tgrelghich is7lowarskhpad thet Coryepitsenedd meldmpaesess-

resin conmpos
ing temperature. Specifically, it is desirable:

5 that, in the case of the production of a resin
composition containing an amorphous polymer or the
production of a shaped resin article using an amorphous
polymer, the production process is conducted at a
temperature which is lower than the conventional melt

10 | processing temperature and which is selected within the

| range of from 50 to not higher than 100 °C higher than
the glass transition temperature (Tg) of the polymer,
most preferably at a temperature which is 90 °C or less
higher than the Tg of the polymer [i.e., production

15 temperature £ Tg + 90 °C]; and

that, in fhe case of the production of a resin
composition containing a crystalline polymer or the
production of a shaped resin article using a crystal-
line polymer, the production process is conducted at a.

20 temperaturé which is lower than the conventional melt
processing temperature and which is selected within the
‘range of from 50 to not higher than 100 °C higher than
the melting temperature (Tm) of the polymer, most
preferably at a temperature which is 90 °C or less

25 higher than the Tm of the polymer [i.e., production



tion of any one of
foaned article.
of any one of
aut omat i on nmachi ne,

itens 30 to 40 above, which is a film a sheet or a

48. A shaped article produced froma resin conposition 20
items 30 to 40 above, which is a part for an office

a part for an electric appliance, a part for an

el ectronic appliance or a part for an autonob@e. 25 49. Use of the
resin conposition of any one of itens 35 30 to 40 above as a materi al

for injection nolding. Hereinbelow, the present invention is described in
detail. In one aspdsmpsiraturerestme+ i9Vettlon, there is 5 provi ded a

resin conmposition conprising: (A a therno- plastic resin;

B) at |east one

é in (
non- pol yreri zabl e |i qui & HrRe Af FhadRIiy CIWPOS ‘é{‘?‘h.eﬂﬁnﬁll%s??%s‘
and optlonaU_V%ég a crystalline or ano Rq%gs solid substfnpe as

resin (A);

an additive for th&%h
conposition of the

resin (A

10

15

20

25

tion

ion,” the REIFECTERR (P DS | TPFIR GRS
AT iR ed ' o S SRN ELE WA LIE % & NESHRR! BRLA C

the conventional melt processing temperature by employ-
ing a method comprising the step of mixing together:

(A) a thermoplastic resin, and

(B) at least one non-polymerizable liquid sub-
stance as an additive for the thermoplastic fesin (A),

wherein the non-polymerizable liquid substance (B)
is in a liquid state at a temperature in the range of
from 25 to 300 °C, preferably from 100 to 300 °C, most
preferably'from 150 to 250 °C, and

wherein the mixing is conducted at a temperature
in the range of from 25 to 300 °C, preferably from 100
to 300 °C, most preferably from 150 to 25b °C, at which
the at least one non-polymerizable liquid substance (B)
maintains a liquid state,

thereby causing the thermoplastié resin (A) to be
dissolved in or swelled with the at least one non-
polymerizable liquid substance (B).

When, with respect to a resin composition compris-
ing the thermoplastiq resin (A) and the non-

polymerizable ligquid substance (B), the non-

' polymerizable liquid substance (B) is adsorbed onto or



serves as a resin conmponent, and each of the above- nentioned

non- pol yneri zabl e | i qui d substance (B) and 15 solid substance (C) is
used to inpart the thernoplastic resin (A) with desired properties, such as
flame retar- dancy and fluidity. In the resin conposition of the present
invention, the thernoplastic resin (A) is dissgpved in or swelled 20

wth at | east one non-polynerizable |iquid substance (B). The resin
conposition of the present invention is produced, for exanple, in the form
of a pellet (such aabaogpeidntyi thle piledratoplastispiresical(Apel |smoh MaEeRim
dianeter of fromO0.01 to 10 mm Such a pellet may be 25 - subjected to
extrusi on nol di ng t compbaiirtimns ieedimadyantagedis hesausg & RaiF i Ry to
obtain a shaped article having a desired configuration. Further, as
described bel ow i n dbeamoplastis agsds {A) & RERSRHo I Hhe eI FIR
conposition of the present invention as a 5 mast er hat ch, for pre rjnﬂe
a mol ding material , SiFdEa AN |9e DRSS FQT i8° dfdu & & %i’f?ﬁﬁ'ié)ﬁ:ﬁc

which i's thessgne a%r%%ugggr%g%g gu&Inél¥%§£§”€§%ﬂé§%€fﬁﬁ*ﬁg§]a rough
surface, and the mechanical properties of a shaped
resin article produced from such a resin composition
are lbwered; In the present invention, the mixing of
the thermoplastic resin (A) and the non-polymerizable

10 liquid substance (B) {to cause the'thermoplastic resin

| (A) to be dissolved in or swelled with the non-polymer-
izable liquid substance (B)} may be conducted either in
a dontinuous manner or a batchwise manner at a tempera-
ture within the above-mentioned range.

15 With respect to the difference between the resin
composition of the present invention in which the
thermoplastic resin (A).is dissolved in or swelled with
the at least one non-polymerizable liquid substance (B)
and the resin composition in which the non-polymerii—

20 able liquid subétance (B) is adsorbed onto or absorbed
by the thermbplastic resin (A) (such a resin composi-
tioh is hereinafter, freéuently, referred to simply as
an "adsorption/absé;ption composition"), an explanation
is made below.

25 In the case of the resin composition of the pres-



(A) used in the resin conmposition. The resin conposition of the present

i nvention can 10 be produced without a need for a step of subjecting
the thernoplastic resin (A) to nelt processing to cause the resin to be in
a nolten state. The "nolten state" means the state of a thernoplastic resin
havi ng a tenperature which is higher than theaisoftening point of 15

the thernoplastic resin, wherein the resin is nolten and fl owabl e.
Generally, in the production of a con- ventional (resin/additive)
conposition used asnt imvention, neheni theoreainonumposbhabnshappdacedi in
article, the nelt processing is conducted. Wth respect to the 20

t enper at ure conver? ieeRtainerpangethéocontainert isr snciinefingtheurksin
tenperature is, hereinafter, frequently referred to sinply as a
"conventional nel tcymreeltion fiayeralopg” fhe(ipner sHELaGSe0Ef thRecon-

production of a resin 25 conposition containing an anor phous pol yner
or the 37 prodd@irof Fshapeathesi haad: i tnethei r@sancinbhphatsore-

polymer, the convenjlonal s Bht:Bh 02888h domElBELFEN" Cthe resin composi-
tion is in a powder form or in the form of a solid
mass. Therefore, even when such a resin composition is
placed in a container and the container is inclined,
the resin composition does not flow.

10 On the other hand, in the resin composition of the
present inventioﬁ,'the non-polymerizable liquid sub-
stance (B) may be in such a state that it is adsorbed
onto or absorbed by the thermoplastic resin (A) at a
temperature which is lower than the temperature_at

15 whigh.the mixing of the thermoplastic resin (A) and the
non-polymerizable liquid substance (B) is performed as
lqng as the thermoplastic resin (A) is dissolved in orxr
swelled wifh the at least one non-polymerizable liquid
substance (B) at the mixing temperature which is se-

20 lected within the range of from 25 to 300 °C. . For
example, when a molding material comprising the adsorp-
tion/absorption composition as a masterbatch, in which
a boiyphenylene ether resin (PPE) is used as the ther-
moplastic resin (A), and a resin material (which may be

25 the same as or different from the polyphenylene ether



I s about 50 fo more than 100 [err] C higher than the glass transition

tenperature (Tg) of the polyner; and 5 (2) in the case of the
production of a resin conposition containing a crystalline polymer or the
production of a shaped resin article using a crystal- line polyner, the

conventional nelt

processing tenpera- ture isgabout 50 to nore than 100

[err] C higher than the 10 nmelting tenperature (Tm of the polyner.

When a polyner is

in a nolten state, the high tenpera- ture of such a

polymer in a noltegesial sed ionlthes asAn ditnpisPiAiage) dfs tdub jadte®rto
chains but al so causes polyner chains (which are present in a close 15

posi tional rel ati omsiidingt, 0 thef resudittmtr eendidesh proicit deas magsy réisponetre
reaction, which leads to the deteri- oration of the polynmer. Therefore, for
avoi di ng t he abovespgmentse¢fdPPEchattadeve swtaexpemigndad amaltingl, resin
article having excel |l ent appearance, |ight 20 stability and nechani cal
properties, the wafhed theaspressranes adptha molded preductydeconssliprpr.
material with a satisfactory fluidity at, a tenperature as_|ow as possibl e,

during the Broduct FYREHLTa MREM/LRGdFEsi® SOMRRSitiar sndergegredhesin

article, is very i
producti on of

10

15

20

25

a gﬁrte_-m%?mtionedarr]nto'lteghesrtgtoer %uzlltngl %hdeesnixorlaé)j!rsg ,t Eﬁet he
resultant molded product has a disadvantageously high
yellowness index (YI) and has hydroxyl groups in an
amount of more than 0.5 mole, relative to 100 moles of
recurring oxymethylene units of the polyphenylene ether
resin. On the other hand, when a molding material
comprising the resin composition of the present inven-
tion as a masterbatch {which is produced by a method in
which a polyphenylene ether resin as the thermoplastic
resin (A) is caused to be dissolved in or swelled with
the non-polymerizable liquid substancé (B)} and a resin
material (which may be the same as or different from.
the polyphenylene ether resin used in the resin compo-

sition) is subjected to molding, it is possible to

obtain a molded product having an excellent appearance

without suffering the above-mentioned disadvantageous
phenomena. It should be noted that, in the present
invention, when the temperature at which the mixing of
the thermoplastic fesin (A) and the non-polymerizable

liquid substance (B) is performed exceeds 300 °C, each



38 a resin-additive conposition used as a nolding material or of a shaped
resin article is conducted at a tenpera- ture which is |lower than the
conventional nelt process- ing tenperature. Specifically, it is desirable:
5 that, in the case of the production of a resin conposition
cont ai ni ng an anor phous polynmer or the produasd on of a shaped resin article
usi ng an anor phous polyner, the production process is conducted at a
tenperature which is | ower than the conventional nelt 10 - processi ng
t enperature and wofththe Swedowplhstidiresim ¢Ahgandfthe onoBsopobymerintgher
than 100 [err] C higher than the glass transition tenperature (Tg) of the
pol ymer, nost prefalsh|liquid subsgeancer B hhsefifers gbherpal gletertasani gher
than the Tg of the polymer [i.e., production 15 tenperature [err] Tg +
90 C]; and that, itidhe 3AsEhaf the Feowhtanbnresin cuEPestbipdshesopoor
containing a crystalline polyner or the productiop of a ggaggf?resin

e

article using a cmRghani ?*m??ﬁﬁ@ﬂﬁﬁﬁ 1 Br%ﬁ%ﬁ%+t¢¥pﬁﬂ %- conduct ed
o 220, g5 et 2 e ML LSBT oA DA L0 COIN B AL R snven-

tion, the non-polymerizable liquid substance (B) as an
additive for the thermoplastic resin (A) is a substance
which is in a liquid state at a temperature iﬁ the
range of from 25 to 300 °C. The non-polymerizable

10 liquid substance (B) functions to impart the thermo-
plastic resin (A) with desired'properties. When a
resin composition of the present invention is used to
obtain a shaped resin article, generally, most of the
hon—polfmerizable liquid substance (B) used in the

15 production of the resin composition of the present
invention remaihé in the obtained shaped resin article.
Substances which do not have the above-mentioned func-
tions, such as a solvent which only functions to dis-
solve the thermoplastic resin (A), are not included in

20 the non-polymerizable liquid substance (B) as defined
in the present invention.

In the present invention, it is preferred that

the non-polymerizab;e liquid substance (B) has a compa-

tibility with the non-polymerizable liquid substance.

25 In the present invention, the compatibility is defined



range of from50 to not higher than 100 [err] C higher than the nelting
tenperature (Tn) of the polyner, nost preferably at a tenperature which is
90 [err]C or less 25 hi gher than the Tm of the polymer [i.e

producti on 39 tenperature [err] Tm+ 90 [err]C]. In the case of the
resin conposition of the pres- ent invention,ghhe production of the resin
conposition can be conducted at a tenperature which is |ower than 5

the conventional nelt processing tenperature by enploy- ing a nethod
conpri sing the stepsoffolilowag t GietHaarts (Y weidher ot ticculesten, thantndg-B)
at | east one non-polynerizable liquid sub- stance as an additive for the

t her nopl asti ¢ resi plg&kticl@esin (A) hanbereian tavenage pEntisrlie ablametemi d
substance (B) is in aliquid state at a tenperature in the range of from 25
to 300 [err]C, prePdr&iop LSomm 0@ tlo my0@ders] @antss bypmeiahib|gf ffken 150

to 250 [err]C, and mhereln t he n1X|n I s conducted at a tenperature 15
in the range of frBﬁPZQ 3@9%%9 hsganaso (B sxe (whsed wiidst

r ef er abl fron1150 t err
P y eac ot J¥ égilowed by stlrrlng at a temperature of

200 °C for 1 hour. The resultant mixture is subjected
to filtration using a glass filter having a pore size
of 120 pym, while maintaining the temperature of the
mixture at 200 °C. Then, the weight of the mixture

10 remaining on the glass filter is measured. The compa-
tibility of the non-polymerizable liquid substance (B)
with the thermoplastic resin is defined as the ratio
(filtration-remaining ratio) (%) of the weight of a
component (A)/component (B) mixture remaining on the

15 glass filter to the weight of the thermoplastic resin
(A) in the resin composition before the filtration.
The lower the filtration-remaining ratio, the higher
the compatibility of the non-polymerizable liquid
subsfance with the thermoplastic resin (A). In the

20 present invention, it is preferred that the filtration-
remaining ratio is'50 % or less, more preferably 30 %
or less, still more preferably 10 % or less.

In the present invention, it is not preferred to

use as the nog—polymerizable ligquid substance (B) the

25 additives used in the surface modification of a



the at | east one non-polynerizable |iquid substance (B) nmaintains a liquid
state, thereby causing the thernoplastic resin (A) to be 20 di ssol ved
in or swelled with the at l'east one non- polynerizable |iquid substance
(B). When, with respect to a resin conposition conpris- ing the
thernoplastic resin (A) and the non- pol ynerizagle |liquid substance (B),
the non- 25 pol yneri zabl e liquid substance (B) is adsorbed onto or

40 absorbed by the thernoplastic resin (A), such a resin conposition is

di sadvant ageous becamsenogladtiol ddwin haremplrestter r ébfeqyenytly, preferredn
the resin conpo- sition in a powder form so that a shaped resin.article 5
produced from such ao esimplyormsisunfadmsncdibigns surierause puneaddi-
mechani cal properties of a shaped resin article produced fromsuch a resin
conposi tion are | onwddees lare pogy exidth 1esRert ofP the GAURFLRELiRE as

(B) (to cause the  HERAhARES orh SB9TE DR (R THBISIAT oL

wi th the non-pol yner.- : s .

5 lows. With respect to the surface modifier, it is very
important for the surface modifier to bleed during the -
molding so that the surface modifier is primarily posi-
tioned at the surface portion of the resultant shaped
article so as to exert the surface modification effect.

- 10 Therefore, the surface modifier is required to have a
low compatibility with the resin. .When such a sﬁrface
modifier is used to obtain a resin composition, it is
required to conduct a high-temperature melt processing,
thereby.deteriorating the resin and the additive.

15 Further, when it is intendeq to obtain a resin composi-
tion containing thé surface“modifier'in a high content,
it becomes necessary to conduct the melt processing at
especially high temperatures. Therefore, as mentioned
above, it is not preferred to use the surface modifier

20 as the non-polymerizable liquid substance (B). Howev-
er, such surface modifier may be used in combination
with another non-polymerizable substance (B) so as to
avoid the abéve—men;ioned disadvantages accompanying
the use of the surface modifier. In this case, it is

25 preferred that the surface modifier is used in an



| zabl e i quid substance (B)} may be conducted either in a continuous manner
or a batchw se manner at a tenpera- ture within the above-nenti oned range.
15 ' Wth respect to the difference between the resin conposition
of the present invention in which the thernoplastic resin (A) is dissolved
in or swelled with the at |east one non-pol ynesg zabl e i qui d substance (B)
and the resin conposition in which the non-polyneriz- 20 able liquid
substance (B) is adsorbed onto or absorbed by the thernoplastic resin (A)
(such a resin conposmouhtOo8uth bBra€ BREL eomphtehliditly betaben ¢tiet dhermal-y
as an "adsorption/absorption conposition"), an explanation is nmade bel ow
25 I n t heptastiof redtnr ¢3) nandnpbei migture difie theesurfacsl medi -
i nvention, when the resin conposition is placed in a container and the
container is |ncI|néderthedrethﬁrCOonpplYmﬁriZQhéeaﬂéﬂglﬂh§ubﬁﬁépc§uKﬁéce

of the con- tainer. On_the other hand, in the case of the adsorp-
tion/ absorption rest® 8@nbodrt188S, t ke EEsms @§n§8§|abPVGnmﬁ§tFﬁn&dpéﬂé€r

formor in the formof a solid ., . . L .
5 tration-remaining ratio. Specifically, it is preferred

that the amount of the surface modifier is 30 weight %

or less, more preferably 20 ¥ by weight or less, still

more preferably 10 % by weight or less, based on the

weight of the other non-polymerizable liquid substance
10 (B).

On the other hand, conventional additives for use
in improving-tﬁe flame retardanéy, fluidity or the like
of a thermoplastic resin have satisfactorily high
compatiﬁility with the thermoplastic resin (A) so that

15 the thermoplastic resin (A) can be dissolved at a
relatively low temperature. Therefore,lwhen such
' additives are used as the non-polymerizable.liquid
substance (B), the thermal déteriération of the thermo-
plastic resin can be suppressed. As another yardstick
20 for evaluating the compatibility of the non-polymeriz-
able ligquid substance (B) with the thermoplastic resin
(a), there can be mentioned a solubility parameter (SP)
value. In the present invention, it is preferred that
.the difference between the SP value of the_thefmoplas—

25 tic resin (A) and the SP value of the non-polymerizable



mass. Therefore, even when such a resin conposition is placed in a
container and the container is inclined, the resin conposition does not
flow 10 . On the other hand, in the resin conposition of the
present invention, the non-polynerizable |iquid sub- stance (B) may be in
such a state that it is adsorbed onto or absorged by the thernoplastic
resin (A) at a tenperature which is lower than the tenperature at 15
which the mxing of the thernoplastic resin (A) and the non-pol ynmerizabl e
1iquid substance (B}iguigestbstedcas (Bondsas oire lelser, nopires prefegably &) dors
.dissolved in or swelled with the at |east one non-pol ynerizable liquid
substance (B) at -t héeffxi mgsteppeferabdywiki o lesse- 20 | ected within
the range of from25 to 300 gerr]c. For exanpl e, when a nolding materi al
conprising the adsorp- tiBnfRBsBFBERBY dBWEHIAiCRenthe sbRyerae ed

whi ch | yph I h sin (PPE) .is used as the ther- .noplastic.
fosin (A and a rcBohiRarEpRERnDan(CY ey apeupstance phick, i3 Bs cgwstal-

different fromthe pobyphenyhes ghnehorpndds’ 8318a"38" Reherbttid o
conposition)3is subjected 10
300 °C or less. As in the case of the non-polymeriz-
able liquid substance (B), the solid substance (C)
functions to impart the thermoplastic resin (A) with
desired properties. The so0lid substance (C) is used in
10 an amount such that the satisfactory compatibility
between the non-polymerizable liquid substance (B) and
the thermoplastic resin (A) is not adversely in-
fluenced.
In.the present invention, the resin composition of
15 . the present invention may be produced using (D) a

.solvent capable of dissolving or swelling the thermo-

" plastic resin (A) so as to improve the compatibility qf
the non-polymerizable liquid substance (B) with the
thermoplastic resin (A). Specifically, in'this case,

20 the resin composition of the present invention can be
produced by a method in which the above-mentioned
mixing of the thermoplastic resin (A) and the non-
polymerizable liquid substance (B) is conducted in the
presence of the solvent (D), and after the mixing, the

25 - solvent (D) is removed. With respect to the amount of



nmol di ng, the resultant nol ded product has nany discrete segnents of PPE

t hat have not experienced nelting, so that the appearance of the nol ded
product beconmes poor. 5 Further, when the resin conposition undergoes
t he above-nentioned nolten state during the nolding, the resultant nol ded
product has a di sadvantageously high yell ownesggi ndex (Yl) and has hydroxyl
groups in an anount of nore than 0.5 nole, relative to 100 noles of 10
recurring oxynethylene units of the pol yphenyl ene ether resin. On the other
hand, when a nol di ngheakelivehtcqm)r,i Sithd d praRsired dWasd istlvdnt @) in
present inven- tion as a masterbatch (which is produced by a nethod in

whi ch a pol yphenyl era ambantr esi fram Ohd tHoe lOp lpaxttisc b5 weight,esiord A) i s
caused to be dissolved in or swelled with the non-polynerizable Iiquid
subst ance (B)} and Rref&erabigt Srom 1( woi &9 ey tise byhavesghd ,astrl Idinfdme ent
from the pol yphenyl ene ether resin used in the resin conpo- sition) is

subj ected to nol di nBreferphlyofsem 6 o 20 partsobyamweightnl ded afrstricio

havi ng an excel | ent aﬁgearance w t hout suffering the above-nentioned
di sadvant agebus phehBHeR&TtRt P¥HYELGDE: ofoithe tthermoplasid oymesdm (A).

nvent i on uhen Negher el 2hyisakatlial LS MLt gl e Legopiast
performed exceeds 3881§$E£kgabigcaiquid substance (B) with the thermoplas-
tic resin (A), it is preferred that each of the dif-
ference in SP value between the thermoplastic resin (A)
10 and the solvent (D) and the difference in SP wvalue
between the nononlymerizable liquid (B) and the sol-
vent (D) is 3 or less, more preferably 2 or less, still
‘more preferably 1 or less. Further, it is preferred
that the solvent (D) has a boiling point which is
15 higher than the temperature at which thg mixing of the
thermoplastic resin (A) and the non-polymerizable
liquid substance (B) is performed and which ié not
.higher than 300 °C.
In the présent invention, it is preferred that the
20 mixing of the thermoplastic resin (A) and the non-
polymerizable ligquid substance (B) is conducted in the
absence of polymerizable compounds, such as a vinyl
monomer. When the mixing is conducted in the presence
of the polymerizable compound, such a compound is

25 likely to be grafted on the thermoplastic resin or to



43 of the thernoplastic resin (A and the non-polyneriz- able liquid
substance (B) suffers thermal deteriora- tion, so that the resultant resin
conposition has poor nechanical strength, light stability and color. 5

As al ready mentioned above, in the present inven- tion, the

non- pol ymeri zabl e liquid substance (B) as an adlgitive for the thernoplastic
resin (A is a substance which is in aliquid state at a tenperature in the
range of from25 to 300 [err]C. The non-pol yneri zabl e 10 liquid

subst ance (B) functcanset @ icnpastl inkd ngheeastiomnstlieadisg rtq Aishdrantag-
desired properties. Wen a resin conposition of the present invention is
used to obtai n a shepedsuehi @saet changeydmertdid \inheggntoprgperties of the

non-pol yneri zabl e |iquid substance (B) used in the 15 ﬁ?'r(ﬁd?gcti on of
the resin conpositi &hesmopdasiissagsimddnt iBh & desierdng, af, Fhshiterae-

shaped resin article._. Substances which_do not have the ab - ment i oned
func- tions, such aPlas¥dcidy afhithe mexf“ﬂ?h@ﬁt&r% in g\i‘e)s'ol ve the

e anee (B oy AR Aayir Lol it e ene WHRANE AHVAIRGE U
be advantageously, used as a masterbatch for preparing a
molding material for melt extrusion, wherein the mas-
terbatch is added to a resin material which is the same
as or different from the thermoplastic resin (A) used

10 in the resin composition. Such a molding material can
bé advantageously used for producing various shaped
articles, such as injection molded articles (e.g., a
casing or an internal part for an office automation

machine, household electric appliances or the like), a

15 film, a sheet and a foamed article.

20

25



in the present invention. In the present invention, it is preferred that

t he non-pol ynerizable liquid substance (B) has a conpa- tibility with the
non- pol ymeri zabl e |i qui d substance. 25 In the present invention, the
conpatibility is defined 44 as follows. 50 Parts by weight of
particul ate therno- plastic resin (A). having gp average particle dianmeter
of from1l5 pmto 1 mmand 50 parts by weight of the non-pol ynerizable

| i qui d substance (B) are mxed with 5 each other, followed by stirring
at a tenperature of 200 Hexrginbeflow,l ehaletaillesd resmildreaittion »ikle bes made
subjected to filtration using a glass filter having a pore size of 120 pm
whi | e mai ntaini ng ome themgampanents athehe qanpesitizgo qlerthiec preeent t he
wei ght of the m xture 10 remai ning on the glass filter is neasured.

The conpa- tlblllt}nﬂﬁﬂﬂ%9ﬂhon pol ynmeri zabl e |4 quid substance (B) with the
t hernopl astic resin is defined as the ratio (filtration- renalnlqﬂ}raitng
(% of the weight of a Eﬁrﬁr;}?erﬂre(sﬁq &?ﬁ’(ﬁﬂé“rﬁor{fB)ltm%Lﬁeeg Y t he

15 gl asss filt e(:[i'letr(l)notp eas :|. r}::[eson.fn t(r}\e) :|. s sr;[J.g rceosu'llpat:l.bzl.l:|.'l:y
with the non-polymerizable liquid substance (B).
Examples of thermoplastic resins (A) include a poly-
prhenylene ether resin, a polystyrene resin, a polyester
resin, a polyphenylene sulfide resin, a polycarbonate

10 resin, a polyolefin resin, a polyamide resin, a poly-
methacrylate resin, a polyacetal resin, a polyarylate
resin, a polysulfone'resin, a polyether imide resin, a
polyethgr sulfone resin, a polyether ether ketone, and
the like. In the present invention, examples of ther-
15 moplastic resins (A) also include a thermoplastic
| elastomer having the same polymer skeleton as that of
any of the above-mentioned thermoplastic resins.
With fespect to a yardstick for selecting a ther-
moplastic resin preferred as the thermoplastic resin
20 (A), when an amorphous polymer is_used as the thermo-
plastic resin (A), a glass transition temperature (Tg)
can be used as the yardstick, and when a crystalline
polymer is used as the thermoplastic resin (A), a
melting temperature (Tm) can be used as the yardstick.

25 It is preferred that the glass transition temperature



(A) in the resin conposition before the filtration. The |ower the
filtration-remaining ratio, the higher the conpatibility of the

non- pol ynmeri zabl e i quid substance with the thernoplastic resin (A). In the
20 present invention, it is preferred that the filtration- remaining
ratio is 50 %or less, nore preferably 30 % og3less, still nore preferably
10 %or less. In the present invention, it is not preferred to use as the
- non-pol ynerizabl e |iquid substance (B) the 25 additives used in the
~surface nodificati ¢(0gyf o an amoirphousppaiymerr exi theheweditiaht demperature
frequently, referred to sinply as "surface nodifiers") because such addi -
tives are poor withTmespéce cuysltelddnmpapobiymery igs 8§ef Cnod sores. mare
_specific reason for this is as fol- 5 lows. Wth respect to the

" surface nodifier, prefergbly LRforfCapr mOretheWhepf ade amedphots PoLymesy

+ during the nolding so that the surface nmodifier is primarily posi- tioned
~at the surface porPpBingr at geapestrengi tipRpdemRerAtIEesd T OF dess

- surface nndificatigg g&fect. 10 11Therefgre, t he surface difier is
" required t 05have a or a crystalline polymer having a melting temper-

ature (Tm) of less than 85 °C is used as the thermo-
plastic resin (A), the advantages of the present inven-
tion over the conventional melt-extrusion methods are
not large, because thermoplastic resins having such a
10 low glass transition temperature (Tg) or such a low
melting temperature (Tm) can be melt-processed or melt-
molded at low temperatures. On the other hand, when an
amorphous polymer having a glass transition temperature
(Tg) of 85 °C or more or a crystalline polymer having a
15 melting temperature (Tm) of 85 °C or more is used as
the thermoplastic resin (A), the advantages of the
present invention over the conventional.melt—extrusion
methods are remarkable, because thermoplastic resins
having such a high glass transition temperature (Tg) or
20 such a high melting temperature (Tm) can be melt-pro-
cessed or melt-molded only at high temperatures. That
is, when a resin composition containing a thermoplastic
resin having such a_high glass transition temperature
(Tg) or such a high melting temperature (Tm) is sub-

25 | jected to a conventional melt-extrusion method, each of



| ow conpatibility with the resin. Wien such a surface nodifier is used to
obtain a resin conposition, it is required to conduct a high-tenperature
nmelt processing, thereby deteriorating the resin and the additive. 15
Further, when it is intended to obtain a resin conposi- tion containing the
surface nodifier in a high content, it beconss necessary to conduct the
nmelt processing at especially high tenperatures. Therefore, as nentioned
above, it is not preferred to use the surface nodifier 20 as the

non- pol ymeri zabl e thgutHesibplaseec(BesinHanavaneaddstihes thbae€orodnbivdr
may be used in conbination wth anot her non-pol yneri zabl e substance (B) so
as to avoi d the abbablyestffeed theamadntieteriaratipanyi Ag meatdceedf the
surface nodifier. In this case, it is 25 preferred that the surface
nmodi fier is used iabeve, inctheopnesenthinwentipns,cthenei Bl noynpedwEer ghe
therno- plastic resin (A and the m xture of the surface nodi- fier and

ot her non- pol yner i 2@btepregasgisghatahigh( Bpmpsraturesr apdss thegefergs of

t he above-nentioned fil- 5 tration-renaining ratio. Specifically, it
is preferre@ there is no danger of thermal deterioration.

Preferred examples of thermoplastic resins (A)
include a polyphenylene ether resin, a polystyréne
resin and a polycarbonate resin. Examples of polystyr-
ene resins include rubber-modified styrene polymers.

10 An especially preferred example of thermoplastic resins
(A) is a polymer blend of a polyphenylene ether resin
and a pdlystyrene resin, since it exhibits excellent
solubility in the non—polymerizable'liquid substance
(B).

15 It is preferred that the thermoplastic resin (A)
used in the present invention is a resin which has not
experienced a melt processing. For example, after

' completion of the production of a polyphenylene ether
resin, the polyphenylene ethef resin is obtained not in

20 the molten state, but in the form of a solution or
slurry containing the polyphenylene ether resin. .If a
thermoplastic resin produced in such a non-molten state
is used as the thermoplastic resin (A), it is preferred
thét, before fhe use, the thermoplastic resin does not

. 25 experience a melt processing in which the thermoplastic



that the anount of the surface nodifier is 30 weight %or |ess, nore

preferably 20 % by weight or less, still nore preferably 10 % by wei ght or
| ess, based on the wei ght of the other non-polynerizable |iquid substance
10 (B). On the other hand, conventional additives for use in inproving

the flame retardancy, fluidity or the like of ggthernoplastic resin have
satisfactorily high conpatibility with the thernoplastic resin (A so that
15 the thernoplastic resin (A) can be dissolved at a relatively | ow

tenperature. Theref geginvien brerighddinito/ theimd el Statd@s defined
non- pol ynmeri zabl e liquid substance (B), the thernmal deterioration of the
t herno- plastic resabovan beOnsuhe etdhed hhd@neftsr wongsiattdlory f the f or
eval uating the conpatibility of the non-polyneriz- able |iquid substance
(B) with the thernoprasiictiossiof @Apolvtsdivereren desimenttihenqublyssiyindnd ity
paranmeter (SP) value. In the present invention, it is preferred that the
di fference between TReigPigalclfajnedhdn idengsilden 2rate; hawevesni ithe))

and the SP val.ue of the non-polynerizable .. .
5 . production process in which a thermoplastic resin is

produced in the.molten state is exclﬁded from the
category of the melt processing mentioned herein.
With respect to the morphology of the thermoplas-
tic resin (A) used in the present invention, there is
10 no particular limitation. However, from the viewpoint
of improving the solubility of the thermoplastic resin .
(A), it is preferred that the thermoplastic resin (A)
is a powder having a number average particie diameter
of from 0.01 to 10,000 pm, more preferably from 0.1 to
15 1,000 pm, still more preferably from 1 to 100 pm. When
the number average particle diameter of the thermoplas-
tic resin (A) is less than 0.01 pm, an agglomeration of
the thermoplastic resin particles tends to occurs, so
that the handling properties and quality of the thermo-
20 plastic resin become low. On the other hand, when the
number average particle diameter of the thermoplastic
resin (A) is more than 10,000 pm, the rate of the
dissolution 6f the'thermoplastic resin (A) into the
non-polymerizable liquid substance (B) becomes low, so

25 that a portion of the thermoplastic resin particles



| i quid substance (B) is 3 or less, nore preferably 2 or |ess, nost
preferably 1 or less. In the present invention, the above-nentioned-solid
substance (C) is a substance which is a crystal- 5 line solid or an
anor phous solid at a tenperature of 300 [err]C or less. As in the case of
t he non-pol yneriz- able |liquid substance (B) g4 he solid substance (C
functions to inpart the thernoplastic resin (A) with desired properties.
The solid substance (C) is used in 10 an armount such that the
satisfactory conpati sl tgideigesnsédirennes- ool yheriteabhy isqlikielubsobance
(B) and the thernoplastic resin (A) 1s not adversely in- fluenced. In the
present invention,rdikein ess nswchphsi thenreséidscomposihiony ethus caveingoa
may be produced using (D) a solvent capable of dissolving or swelling the
t herno- plastic rekowexig sof ashe capp@avarce hand onpahanical yproperties of
non- pol ynmeri zabl e |'i qui d substance éB) with the thernoplastic resin (A)
Specifically, in tamsuktimateoshapedidrtieken conposition of the present

i nvention can be produced by a nethod in whi¢ch the abgpve- nenti oned

of the therFopl astic res®nthe)PERReRhelRBRRtEoNy n2r POLEPRERY 4ETD ?Egé¥ggge

gﬁé I's conducted i{hé£§i£g %SP?efPQq&QSth'¥§Pér££§’tgngiﬁéiﬁraéhﬁpﬁhXB?g’
which can be used as the thermoplastic resin (A), is a
homopolymer and/or a copolymer comprising a plurality

of polymer chains, each comprising recurring oxypheny-

10 lene units represented by the following formula (3):

15

20
wherein each of Rl, RZ, RS and r4 independen-

tly represents a hydrogen atom or an unsub-
stituted or substituted hydrocarbon group.
The Rl, R2, R3 and R4 may be the same or different.

25 Specific examples of polyphenylene ethers include



25 solvent (D) is renmoved. Wth respect to the anount of 48 the
solvent (D), it is preferred to use solvent (D) in an anount of fromO0.1 to
100 parts by weight, nore preferably from1l to 50 parts by weight, stil
nore preferably from5 to 20 parts by weight, relative to 5 100 parts
by wei ght of the thernoplastic resin (A). ForS%achieving the desired
conpatibility of the non- polynerizable |iquid substance (B) with the
~thernoplas- tic resin (A), it is preferred that each of the dif- ference in
SP val ue between tPrRLY(erbopiaethylrisfnphanyiene ethgrd, t ReCOBPYERET( P

and the difference in SP val ue between the_non-pol ymerizable |liquid (B). and
the sol - vent (D) #<5-FHprethxl phepelpprafctaBl §-driverbyl pReppt, gpd the

Boi | ng. poi nt wni chie: 160F “Enen; cpShPl fcf oftetifkal afupBet Tnpchere)”

9,0 (e o PSS, ek ek PRoROR:BRLUURE KA BB £o

present inv;nticnnngé 55&£&€ﬁf&£f§ ifﬂité&? For example, a PPE can be
readily produced by the method desdribed in U.S. Patent
No. 3,306,874, in thch, for example, 2,6-xylencl is
subjected to oxidative polymerization, using as a
catalyst a complex of copper (I) salt and an amine.

10 Further, a PPE can also be readily produced by other
methods described, for example, in U.S. Patent No.
3,306,875, U.S. Patent No. 3,257,357, U.S. Patent No.
3,257,358, Examined Japanese Patent Application Publi-
cation No. 52—17880, and Unexamihed Japanese Patent

15 Application Laid-Opeﬁ Specification No. 50-51197. The
reduced viscosity 7sp/c (as measured in a 0.5 g/dl
chloroform solution at 30 °C) of the PPE used in the
pfesent invéntion is preferably in the fange of from
0.20 fo 0.70 dl1/g, more preferably from 0.30 to 0.60

20 dl/g. As a method for achieving the above-mentioned
range of reduced viscoéity of the polyphenylene ether,
a method in which the amount of a catalyst used in the
prqduction of the pquphenylene ether is appropriateiy
chosen can be mentiéned.

25. Examples of polystyrene resins usable as the



20 m xing of the thernoplastic resin (A) and the non- pol ynerizabl e
| i qui d substance (B) is conducted in the absence of pol ynerizable
conmpounds, such as a vinyl nonomer. When the m xing is conducted in the
presence of the pol ynerizabl e conpound, such a conpound is 25 likely
to be grafted on the thernoplastic resin or tos6 49 cause a crosslinking
reaction, |eading to disadvantag- es, such as a change in the inherent
properties of the thernmoplastic resin (A) or a lowering of the therno-
plasticity of the tlkbemoppdststia esisin A)A) Snclude rubbire-madified styrene
conposition of the present invention can be advantageously used as a
mast erbat ch for prep:¥yRm@rs$-nol ding material for nelt extrusion, wherein
the mas- terbatch is added to a resin material which _is the same as or

different fromthe ther mPpFadber-megified sigsprm polymey qapPLisgs, an

conposition. Such a noldi,ng materi al. can be advantageously used fo
oroduci ng vari ous sAEFEACHE VAMYL BORIMSE: %% Gt HHA R PHASE A% TebRer

3 casing or an intepgalRatl Mol IGR AL 0 RGN HRRhe!

: rubber-modified styrene polymer can be obtained by
graft-polymerizing an aromatic vinyl monomer and op-
tionally a wvinyl comonomer copolymerizable with the
aromatic vinyl monomer, on a rubber polymer, using a

16 customary method, such as a bulk polymerization method,
a bulk suspension polymerization method, a solution
polymerization method or an emulsion polymerization
method.

Examples of rubber—modified styrene polymers

15 : include the so-called ﬁigh impact polystyrene (herei-
nafter, frequently referred to as "HIPS"), ABS resin
(acrylonitri1e/butadiene/styrené copolymer), AAS resin
(acrylonitrile/butyl acrylate rubber/styrene
copolymer), AES resin (acrylonitrile/ethylene-propylene

20 rubber/styrene copolymer) and the like.

With respect to the above-mentioned rubber polymer
to be used in the production of a rubber-modified
styrene polymer, it is preferred that the rubber polym-
er has a glass transition temperature (Tg) of -30 °C or

25 lower. If the rubber polymer has a glass transition



15 film a sheet and a foaned article. 20 25 50 Herei nbel ow, a
detail ed explanation wi'll be nmade on the conponents of the conposition of
the present invention. In the present invention, it is desired that the 5

t hermopl astic resin (A) exhibits high conpatibility with the

non- pol ymeri zabl e |i quid substance (B). Exanpl%s of thernoplastic resins
(A) include a poly- phenylene ether resin, a polystyrene resin, a polyester
resin, a polyphenylene sulfide resin, a polycarbonate 10 resin,

pol yol efin resin, eﬁ%ﬂﬁ%@#ﬁ%ﬁﬁr%%gheratbéﬂy'3ﬂefﬁacF?ﬁaE@PFegﬁﬁenﬁ in’the
pol yacetal resin, pol yarylate resin, a ysul fone resin, ether
imide resin, a poly%¥ t ERFLFEARGS| RaY 4 %oP?E?ﬁé?féFHBFYkéPOE grcafigSthe
T st e 0 PR E 8l o et ot ame B okl BEARE,
as that of any of thg,above- (g ' Q06801 PELERRLERL! Cpbe9 BEyrene-butadiene)
5 and poly(acrylonitrile—butadiene); saturated rubbers
| obtained by hydrogenating the diene rubbers mentioned
above; an isoprene rubber; a chloroprene rubber; acry-
lic rubbers, such as polybutyl acrylate; and an ethy-
lene/propylene/diene térpolymer (EPDM). Diene rubbers
10 are particularly preferred.
Preferred examples of aromatic vinyl monomers
- which are graft-polymerizable with the rubber polymer
| include styrene, a-methylstyrene, p-methylstyrene, P~
chlorostyrene, p-bromostyrene, énd 2,4,5-tribromostyr-~
15 ene. Styrene is most preferred, but styrene can be
used for copolymerization in combination with other
aromatic vinyl monomers mentioned above.
As mentioned above, at least one vinyl comonomer
copolymerizable with the aromatic vinyl monomer can be
20 introduced into the rubber-modified styrene polymer.
For obtaining a rubber-modified styrene copolymer
having excellent oil resistance, as a vinyl comonomer
copolymefizable with the aromatic vinyl monomer, use

can be made of an unsaturated nitrile monomer, such as

25 acrylonitrile or methacrylonitrile. Also, for lowering



Wth respect to a yardstick for selecting a ther- noplastic resin preferred
as the thernoplastic resin 20 (A, when an anorphous pol yner is used
as the therno- plastic resin (A), a glass transition tenperature (Tg) can
be used as the yardstick, and when a crystalline polyner is used as the
thernoplastic resin (A), a nelting tenperaturesg Tm) can be used as the
yardstick. 25 It is preferred that the glass transition tenperature

51 (Tg) of an anorphous polynmer or the nelting tenperature (Tm of a
crystal li ne pol ynerthe 88ltevipCosdtyoeé, ther erpmetécablipylOfohemelC ase
more. \Wen an anor phous pol yner having a glass transition tenperature (Tg)
of less than 5 c®s perppdeopfaanr gsralptaecpmrpamerrhhaviggaaneplkyg

tenper- ature (Tn) of less than 85 [err]C is used as the thermo- plastic
resin (A, the advd%f%b%shéVlPﬂelpF@s@nFaFH9§nat9W§n ofBFthaE, c6AYcATPERYT

mel t.- extrusi on met hpds | ar ge, . becaus Iastlc resi ns having
such a 10 Iom/ﬂ?%sgﬁ?rﬁ @FtF%glFEﬁﬂE?aP r@ ?*@? oF €SHBNCAMPBRA KL PP ng

tenperature (T dca%l?eer "EbhoROREESSCush JB' binlRhPTEedten) LEMDELE! U oS-
acid, methacrylic acid, maleic anhydride and N-substi-
tuted maleimide or the like can be used.
When the aromatic vinyl monomer is used in the
form of a monomer mixture with a comonomer, the amount
10 - of. a vinyl monomer copolymerizable with the aromatic
vinyl monomer in the monomer mixture is generally in
the range of from 0 t6_40 % by weight.
In.the present invention, the content of the
rubber polymer in the rubber—modified styrene polymer
15 is preferably in the range of from 5 to 80 % by weight,.
more preferably from 10 to 50 % by weight. The content
of comonomer units copolymerized with the aromatic
vinyl monomer units in the rubber-modified styrene
polymer is preferabiy in the range of from 95 to 20 %
20 by weight, more preferably from 90 to 50 % by weighf.
When the contents of the rubber polymer and the como-
nomer units in the rubber-modified styrene polymer-are
within the above-meqtioned ranges, a good balance of

impact resistance and rigidity can be achieved with

25 . respect to an ultimate shaped article. The diameter of



anor phous pol yner having a glass transition tenperature (Tg) of 85 [err]C
or nore or a crystalline polyner having a 15 nelting tenperature (Tm
of 85 [err]C or nore is used as the thernoplastic resin (A), the advantages
of the present invention over the conventional nelt-extrusion nethods are
remar kabl e, because thernoplastic resins havi rgg such a high gl ass
transition tenperature (Tg) or 20 such a high nelting tenperature (Tm
can be nmelt-pro- cessed or nelt-nolded only at high tenperatures. That is,
when a resin conposth¢ onukberaparhjcieshénntbkastbberempdilfdeidngtywremea
high glass transition tenperature (Tgé or such a high nelting tenperature
(Tm is sub- 25 polywrerdigoprefenabhyi 6nam Aelt texPrOQsibn merRoPredsstr

of 52 the thernq£¢astic resin and_an additive therefor inevi- tably
suffers thermal detIBrE¥PBn0-AstAedt PolBd aWBoB, the rHEbBrePasticle

i nvention, there is.no need for a | t-processing at high tenperatures and,
therefore, 5 tqkﬁﬁsF%rnbsdgﬁﬁgfnoFR?hﬁpﬂﬁﬁ‘ @PEFPBthFSHQePrEPered

exanpl es of thermopjgsiie 1681 08.A6L 100hYgE: 2uPOLyphgRKLEng,ct Ner resin, a
pol ystyrene
With'respect to the rubber-modified styrene polym-

er, the redgced viscosity 7sp/c (as measured in a 0.5
g/dl solution at 30 °C) of the solvent soluble matters,
whiéh is a yardstick of the molecular weight, is pre-

10 ferably in the range of from 0.30 to 0.80 dl/g, more
preferably from 0.40 to 0.60 dl/g, wherein, when the
styrene polymer is a polystyrene resin, toluene is used
as the solvent and, when the styrene polymer is an
unsaturated nitrile/aromatic vin&l copolymer, methyl

15 ethyl ketone is used as the solvent. 1In the production
of the rubber-modified styrene polymer, the reduced
viscosity 7nsp/c can be controlled by selecting the
type and amount of the initiator, the polymerization
temperature and the amount of the chain transfer agent.

20 The aromatic_poiycarbonate usable as the thermo-
plastic resin (A) in the present invention can be
selected from aromatic homopolycarbonates and aromatic
copolycarbonates. Examples of methods for producing an
aromatic polycarbonate include a phosgene method in

25 which phosgene is blown into a bifunctional phenolic



resin and a pol ycarbonate resin. Exanples of polystyr- ene resins include
rubber-nodi fied styrene polyners. 10 An especially preferred exanpl e
of thernoplastic resins (A is a polynmer blend of a pol yphenyl ene et her
resin and a polystyrene resin, since it exhibits excellent solubility in
t he non-pol yneri zable |iquid substance (B). 1560 It is preferred
that the thernoplastic resin (A used in the present invention is a resin
whi ch has not experienced a nelt processing. For exanple, after conpletion
of the production ofccmgminydhmytiescpeddence esf ncatbeipobybathybndeaeshdr
resin is obtained not in 20 the nmolten state, but in the formof a
solution or slurry ocmni mmy aheransgghenyfioatioherethednin| whijch, for
t hermopl astic resin produced in such a non-nolten state is used as _the
t her mopl asti ¢ resin g¥@mplie, |3 bifuretienazhaphenal 4¢cCPRROYRE apfediethyl
t her nopl astic resin does not 25 experience a nelt %ro essing in m%'ch
T3 d&f 58

the thernopl astic
above. On the other
5

10

15

20

25

carpqnate 3ue Fehifctedt 5ot REARBPFE

_ igatign
g?gggnégtg 2% Lg &gQ.OfAtheferred range of the

viscosity average molecular weight of the aromatic
polycarbonate is from 10,000 to 100,000.

Examples of bifunctional phenolic compounds in-
clude 2,2'-bis(4-hydroxyphenyl)propane, 2,2'-bis(4-
hydrdxy-3,S-dimethylphenyl)prépané, bis(4-hydroxy-
phenyl )methane, 1,1'-bis(4-hydroxyphenyl)ethane, 2,2'-
bis(4-hydroxyphenyl )butane,  2,2'-bis(4-hydroxy-3, 5-
diphenyl )butane, 2,2'-bis(4-hydroxy-3,5-dipropyl-
phenyl )propane, 1,1'—bis(4-hydr6xyphényl)cyclohexane,
and l-phenyl-1,1'-bis(4-hydroxyphenyl)ethane. 2,2'-
bis(4—hydroxyphen§l)propane (i.e., bisphenol A) is
particularly preferred. In the present invention,
bifunctional phenolic compounds can be used individual-
ly or in combination. .

The non-polymerizable liquid substance (B) used in
the present invenfion is a component which serves as an
additive'for the.thermoplastic resin (A) for imparting
the thermoplastic reSin (A) with desired properties,
such as flame retardancy. In the present invention, it

is requisite that the non-polymerizable liquid sub-



production of a polystyrene resin, the polystyrene resin is obtained in the
nolten state; however, the 5 production process in which a
thernoplastic resin is produced in the nolten state is excluded fromthe
category of the nelt processing nentioned herein. Wth respect to the

nmor phol ogy of the thernoplas- tic resin (A) usgg in the present invention,
there is 10 no particular limtation. However, fromthe viewpoint of

i nproving the solubility of the thernoplastic resin (A), it is preferred

t hat t-he t her nopl assitancesi(B)( Apintad np@vddsiquiayistate Entbde Alariayat a
particle diameter of from0.01 to 10,000 pm nore preferably fromO0.1 to 15
1,000 pm still nor&eppefrertalyiey ifr dinel ramge) @fHriromNZSn ttohSOfurfithr - Mddrtage
particle dianmeter of the thernoplas- tic resin (A is less than 0.01 pm an
aggl oner ati on of th&ESEREEHD FPayiscosddivn ofarthec nen-pedgmend zedd@ iy d hat

the handling properties and quality of the therno- 20 plastic resin
becone | ow. On t heSHPRERPEENAB whéit tife PRGFSET s dhade ther Migcosditaheiser

of the thernopl asti éﬁﬁ; éA) is_nor% than 10,000 pm the rate of _the
di ssol ution ®f the th @P sCRBYLELPKeSAPT] a5 Sy h 89 En BFGIEFHRaRLYa G0 , 000

LLg?hgpfggf}2nfgs§ﬁésgﬁgggﬁgggogf-i%s%? most_%g%%é%égf;ifgjo%% %%%tistokes

or less, as measured at a temperature of 100 °C. When
a non-polymerizable liquid substance (B) having a
viscosity of 10,000 centistokes or less is used, the

10 . thermoplastic resin (A) can be well dissolved into the
non-polymerizable liquid substance. For achieving the
viscosity of 10,000 centistokes or less, it is pre-
ferred that the non-polymerizable liquid substance (B)
is a compound having a'moleculaf weight of 1,000 or

15 less. The non—polymerizable substance may be either a
polymeric or an oligomeric compound.

As mentioned above, the non-polymerizable'liquid
substance (B) used in the present invention serves as
an additive, such as a plasticizef, a heat stabilizer,

20 a light stabilizer, a flame retardant, a coloring
.agent, a foaming agent, a lubricant, a perfume, a
smoking inhibitor, an adhesiveness-imparting agent, an
antiseptic agent, a heat retaining ability—imparting
aéent, an impact strength improver, a repellent, &

25 wetting agent, a surfactant, an emulsifier, a destabi-



54 (i.e., discrete segnents of the resin) is likely to remain as such in
the resin conposition, thus causing a | owering of the appearance and
mechani cal properties of an ultimate shaped article. 5 In the
present invention, a polyphenylene ether (hereinafter, frequently referred
to sinply as "PPE"), which can be used as the tghernoplastic resin (A, is a
honopol yner and/or a copol ymer conprising a plurality of polyner chains,
each conprising recurring oxypheny- 10 | ene units represented by the
following formula (3)izekbd, 29 adsgel ot g hagénty edin ]| anty efodmifigyeagéntindan
Rlerr] independen- tly represents a hydrogen atomor an unsub- stituted or
substituted hydrocardhoni-gfmegzidheadénts |3 eaning Rigent, aadtiRiekepingy be
the sane or different. 25 Speci fi c exanpl es of pol yphenyl ene
et hers i ncl ude smgent, a heat sensitizer and a frothing agent. 1In the
present invention, it is preferred that, as the non-

5 polymerizable liquid substance (B), a plastizer, a heat
stabilizer, a flanie retardant of a light stabilizer is
used in view of the high compatibility of these addi—
tives with the thermoplastic resin (A).

With respect to the amount of the non-polymeriz-
10 able liquid substance (B) used in the resin composition
of the present invention, it is preferred that the
amount of the non-polymerizable substance (B) is from 1
to 99 % by weight, more preferably from 10 to 90 % by
weight, still more preferably ffom 20 to 80 % by
15 weight, most preferably from 30 to 70 % by weight,
based on the weight of the resin composition.
Examples of plastizers usable as the non-polymer-
izable liquid substance (B) include phthalic acid
Voo esters, such as dimethyl phthalate, diethyl phthalate
20 and diisobutyl phthalate; phthalic acid-containing
esters, such as butylbenzyl phthalate; aliphatic diba-
sic acid esters, such as diisodecyl succinate and
dioctyl adipate; glycol esters, such as diethylene

glycol dibenzoate; aliphatic acid esters, such as butyl

25 oleate and methyl acetylricinoleate; epoxy compounds,



pol y(2, 6-di net hyl -1, 4- phenyl ene ether), a copol ynmer of 2,6-dinethyl phenol
and 2,3,6-trinmethyl phenol, and the like. O them

pol y(2, 6-di net hyl -1, 4-phenyl ene ether) is preferred. The method for

produci ng such a PPE is not particularly limted. For exanple, a PPE can
be readily produced by the nethod described indd S. Patent No. 3, 306, 874,

I n. which, for exanple, 2,6-xylenol is subjected to oxidative

pol ynmeri zation, using as a catalyst a conplex of copper (1) salt and an
amne. 10 Fur t leuch aRm capexldbzéd semdbégnpobdiiuerd by epbeidieedods
descri bed, for exanple, in US. Patent No. 3,306,875, U S. Patent No.
3,257,357, U.S. Patéeritnsesd Rk7, GemcErbntnbuelbbtates eahphphtbplytethyh
Publi- cation No. 52- 17880, and Unexam ned Japanese Patent 15

Appl i cation Lai d- Op&R-¥§Ra ?Q(mhq?yﬂﬁkﬁhikyShqul givieolatatetiributpdity
[err] sp/c (as rreasureq ajr /dI chl oroform solution at 30 [err]C) of
the PPE used in the 5iE¥entCH A dﬂh*%Fiﬁiﬁ%ﬁaﬁ?ﬁafﬁl?ﬁe P%%@BrBPY £Bfh

0.20 to 0.70 dl/g, f 0.3 0.60_20
et hodof or acéhi 6\gll ng rerem\eprea]ﬁ@%?%]ﬁ%]be r g%'fe‘r eﬁﬂ%@‘aeg:f"%éog’?i'?um’r%ﬂé

pol yphenyl ene et her, J%Qﬁ t used
production of the p ﬁ?ﬁ ene é¥¢}ég] ﬁgﬂ%%$%%§g %ﬁh B3* laify
nentioned. ' hydrogenated terphenyls; and camphor.

Examples of heat stabilizers usable as the non-

polymerizable liquid substance (B) include a metallic
io soap, a lead stabiliier, an organotin stabilizer, a
composite'stabilizer and an epoxy compound.

Examples of light stabilizers usable as the non-
polymerizable 1iquid substance (B) include an ultravio-
let ray absorber, a hindered amine light stabilizer, an

15 antioxidant, an active species-dapturing agent, a
sunproofing agent, a metal inactivator and a lighf
quenching agent.

Exémples of flame retardants usable as the non-
polymerizablé liquid substance (B) ihclude a halogen-

20 containing flame retardant and a phosphorué-containing
flame retardant. With respect to the phosphorus-con-
taining flame retardants, organic phosphorus compounds
are especially preferred.

Examples of organic phosphorus compounds include a

25 phosphine, a phosphine oxide, a bisphosphine, a phos-



25 Exanpl es of polystyrene resins usable as the = 56

thernopl astic resin (A) include rubber-nodified styrene polyners. A
rubber-nodi fied styrene pol ynmer conprises an aronmatic vinyl polyner as a
conti nuous phase and rubber particles dispersed therein as a dispersion
phase. A rubber-nodified styrene pol yner canelae obtai ned by .
graft-polynerizing an aromatic vinyl nononer and op- tionally a vinyl
conmonomer copol yneri zable with the aromatic vinyl nononer, on a rubber

pol ymer, using a l@honiumssldnary phosphiniuccid salbtl ke phosphoériei on
met hod, a bul k suspensi on pol yneri zation method, a sol ution.polynerization
met hod or an emul siestem|gnkra 2hoaphoRauDd EsSBRpINere S kC reeRTp s

styrene pol yners 15 i nclude the so-called high inpact pojystgrene
(herei - nafter, fr&fuSRIdPIeRIISRIQI S conpPNgs %L{Bg?%iw’lphe yl

(acr vl o 1| o] DUt Sk Sl 3T S SPOLIELy MBS0 b (SLU L ELSH Y

(acrylonitr i5I ef et h)Qieer:l:?{ﬂ %‘:}/;Lt?onsephite, methyl neopentyl phosphonate,
phenyl neopentyl phosphate, pentaerythritol diphenyl-
diphosphate, dicyclopentyl hypodiphosphate, dineopentyl
hypophosphite, phenylpyrocatechol phosphite, ethylpyro-
catechol phosphate and dipyrocatechol hypodiphosphate.

10 With respect to the organic phosphorus compound as

the non-polymerizable liquid substance (B), from the
view point of the compatibility with a thermoplastic
resin, it is preferred to use a monomeric aromatic
phosphofic ester represented by the following formula

15 (1) and an oligomeric aromatic phosphoric ester repre-

sented by the following formula (2):

/(O-Arl)n
20 (0-Ar2)3-n
N 0 |
(Ar3-0)2—P Ar4——0—ﬁ’ _ O—ArS (2)
25 | | ' | O—Ar

m



20 rubber/styrene copolyner) and the like. Wth respect to the

above- nenti oned rubber polyner to be used in the production of a
rubber-nodified styrene polymer, it is preferred that the rubber polym er
has a glass transition tenperature (Tg) of -30 C or 25 lower. If the
rubber polyner has a glass transition 57 teggerature higher than -30
[err]C, the inprovenent in the inpact resistance may be unsatisfactory in
sone cases. Exanples of suitable rubber polyners inclgde di ene rubgers,
such as pol ybut adi ene, paethgrsin emsl'bm:%wme]?/},e)msz, Ar~ aniic® and Ar

pol y(acrylonitril e-butadiene); saturated rubbers obtained by hydrogenating
t he di ene rubbers nentiodéiepsndentyy izrpresantsiibCq-Coooneyrlert
rubber; acry- lic rubbers, such as pol ybutyl acrylate; and an ethy-

| ene/ propyl ene/ di ene t er FASARL €PN (Fush asihohenplt group) e

Bre oraft- pol ymer i zabl o HAHASHE FOBBLRT SRR, A S A eneast —

a-methyl styrene, b-mot YIS Pyl AN sy KATDRH S8 8"

' a Cg-Cyn bivalent aromatic group; each n is
identical to each other and represents an
integer of from O to 3; and m represents én
integer of 1 or more.

10 : With'respect to the above-mentioned monomeric
aromatic phosphoric-ester of formula (1), especially
preferred are hydroxyl group-containing monomeric
aromatic phosphorié esters, such as those having at
least one phenolic hydroxyl groﬁp (e.g., tricresyl-

15 phosphate and tfiphenyl phosphate) and a monomeric

aromatic phosphoric ester represented by the following-

formula (4):

20 RYa R3)c (4)

(R
wherein each of a, b and ¢ independently

25 represents an integer of from 1 to 3, and



15 ene. Styrene is nost preferred, but styrene can be used for

copol yneri zation in conbination with other aromatic vinyl nononers

menti oned above. As nentioned above, at |east one vinyl conononer

copol ynmeri zable with the aromati c vinyl nononmer can be 20 i nt roduced
into the rubber-nodified styrene polynmer. For ghtaining a rubber-nodified
styrene copol yner having excellent oil resistance, as a vinyl conononer
copol yneri zabl e with the aromatic Vlgé% nDnoner use can be nade of an
unsaturated nitril e nonoeech ofc RL 3s and R mr;dep‘ertdedtel;orrepre—

met hacrylonitrile. Also, for |owering 58 the nmelt viscosity of the
aromatic vinyl nononer, gentsan by dregencfatam aor @ & CyonideEr  havi ng an
al kyl group having 1 to 8 carbon atons. Further, for inprov- ing the heat
resistance of a final reSFRY oenposition, 5 ot her conononers, such as
[err]-met hyl styrene, acréllc aC|d met hacrylic acid, maleic anhydrlde and

N-substi- tuted mal ei ni J¥PER 8h@ PFE&1$§h°§eqiﬁi?rQNFﬂ?QWRQQﬂQﬁnﬁ cEoxmda

nonomer i s used in formof .a nQmer ture wiith a_conopnoner, the
ammount EH? are used, U% gs pre erred that the sum of 'th

respective numbers of carbon atoms of the substituents
Rl, RZ2 and RS is from 12 to 30, more preferably from 15
to 30, still more preferably from 20 to 30, most pre-
ferably from 25 to 30, on the average, wherein the

10 average is a sum of the values obtained by multiélying
the respective weight percentages of the different
compounds of formula (4) by the respective total
numbers of the carbon atoms of Rl, R2 and R3 in the
different compounds of formula (4).

15 _ Specific exémples of substituents Rl, R2 and R3
include a nonyl group, a butyl group (e.g., a t-butyl
group), a t-amyl group, a hexyl group, a cyclohexyl.
group, a heptyl group, an octyl group, a decyl group,
an undecyl group,-a dodecyl group, a tridecyl group, a

20 tetradecyl group, a pentadecyl group, a hexadecyl

| group, a heptadecyl group, an octadecyl group, a nona-
decyl group and aﬁ octadodecyl group. With respect to
the substitufion'of‘the compound of formula (4), one or
more substituents may be bonded to the aromatic ring of

25 the compound of formula (4) at any one or more.posi-



10 of a vinyl nononmer copol ynerizable with the aromatic vinyl nononer
i n the nononmer mxture is generally in the range of fromO to 40 % by
weight. In the present invention, the content of the rubber polyner in the
rubber-nodi fied styrene polyner 15 is preferably in the range of from
5to 80 %by weight, nore preferably from 10 t&7 50 % by wei ght. The cont ent
of conononer units copol ynerized with the aromatic vinyl nononmer units in

t he rubber-nodified styrene polyner is preferably in the range of from 95
to 20 % 20 by wdmhtsehectedr femabhe gronpogonsistinghginengREthdren
the contents of the rubber polynmer and the conp- noner units in the
rubber - nodi fied stypegiktionynermata-pPshtaorhangdbdyeaFanPPh&dorangfs a
good bal ance of inpact resistance and rigidity can he achieved with 25

respect to an ul tifER®SehapEeterred| is aTRETarBRELEACBr P59 hECREREEE

part ol es 1 Lne CuBpSLo IR 1 ) YLSTS BLKIEE S REE! BLEPh BT 10

diameter. is g“thi“ %égbgggygén@Q%ﬁgﬂegtBQQQSf EHS substituent alkyl groups
is in the range of from 12 to 30. As compared to a
compound of formula (4) having only one of the aromatic
rings which is substituted with only one long-chain
alkyl group, the compound of formula'(4) having a

10 plurality of aromatic rings, each of which is substi-
tuted with an alkyl group (the number of carbon atoms
of which is smaller than that of the above-mentioned
long-chain alkyl group) is excellent with respect to
the heaf resisténce-and the watér resistance. For

15 example, with respect to octadecylphenyldiphenyl
phosphate and bis(nonylphenyl)phenyl-phosphate, in each
of which.the sum of the number of carbon atoms of the
alkyl group or the alkyl groups is 18, the latter is
preferred from the viewpoint of high heat resistance.

20 In the present invention, among the monomeric

| . aromatic phosphoric esters represented by formula (4),
especially preferred are those in which at least one of
Rl, R2 and RS is a nonyl group, and most preferred are
those in which each.of Rl, R2 and RS is a nonyl group

25 [i.e., tris(nonylphenyl)phenyl phosphate], from the



5 | npact resistance is particularly enhanced. Wth respect to the
rubber-nodi fied styrene polym er, the reduced viscosity [err] sp/c (as
nmeasured in a 0.5 g/dl solution at 30 [err]C) of the solvent soluble
matters, which is a yardstick of the nolecular weight, is pre- 10

ferably in the range of fromO0.30 to 0.80 dl/gegnore preferably from 0. 40
to 0.60 dl/g, wherein, when the styrene polyner is a polystyrene resin,
toluene is used as the solvent and, when the styrene polyner is an
unsaturated nitril eviewpaing wifhWighofdluwiddrty ratdhyllowl 57olatilgityyd ket one
I's used as the solvent. |In the production of the rubber-nodified styrene
pol yner, the reduced vi s&sPecialdyr whay @ Eanse xafradantei9sd aF dehe mpn-
the type and amount of the initiator, the polynerization tenperature and
the amount of the cRM-AMErdFebde ddgamid mybstance (Blmigongajng jthe com-

vent i on can be- oePEERE o SAEIFOARIA) . HOI0 PR A 10 ShiPl e oF

ol ycar bonat @ 1 ncl UHET8 - pREESEh e o4 teis oF Th Rl st ent st

into a bifunCtionalapgigﬂgigetardant exhibits an excellent ability to
impart a flame retardancy to the thermoplastic resin.
Further, the compound of_formula (4) has a high drip-
ping-preventive property, and exhibits an especially

10 excellent self-extinguishing property améng flame
retardants which are at the "V-2" level in the flame
retardancy evaluation in accordance witﬁ UL-Subjebt 94.

Further, with respect té a flame retardant com- .

prising a single compound of forﬁula.(4) or a flame

15 retardant comprising a plurality of different compounds
of formula (4), when the sum of the respective numbers
of carbon atoms of.Rl,'R2 and R3 or the average wvalue

of the sums is within the above-mentioned respective

ranges, the flame retardant exhibits low volatility.

20 With respect fo the flame retardant comprising a plu-
rality of different compounds of formula (4), when the
content of the compounds of formula (4), in which the.
.sum of the respective numbers of carboﬁ atoms of Rl, RZ2
and R3 is less than 12, is 1 % by weight or less, such

25 a flame retardant exhibits especially excellent low



60 conpound in the presence of caustic alkali and a sol- vent, and a
transesterification nethod in which, for exanple, a bifunctional phenolic
conpound and di et hyl carbonate are subjected to transesterification in the
5 ‘presence of a catalyst. A preferred range of the viscosity average
nol ecul ar wei ght of the aromatic pol ycarbonateggs from 10,000 to 100, 000
Exanpl es of bifunctional phenolic conpounds in- clude

2, 2' - bi s(4-hydroxyphenyl ) propane, 2,2'-bis(4- 10

hydr oxy- 3, 5- di net hylvysiatdDigrwpane, bi s(4- hydroxy- phenyl) met hane
1,1' - bi s(4-hydroxyphenyl ) et hane, 2,2'- bis(4- h%groxyphenyl)butane

2. 2' - bi s(4- hydr oxy- 3, 5- Fhaghiexingea sza’szis atarviythexyal stabpldpyl of
phenyl)propane 1,1' - bi_s(4-hydroxyphenyl ) cycl ohexane, and
1- phenyl -1,.1' - bls(4ahfaﬁﬂ%yﬁﬁﬁﬁy¢ tmﬁemprassmg at least one °°mP°und of

bi s( 4- hydr oxypheny| bi eferred.

: |ns§ he %r(rag»ém) ?%e#oﬂr&ﬁ‘alam(f%%c@ T3k %}&oﬁ %‘g{ﬁldég gﬁ |§ ance |
di vi dual - | nbi b

Subst ance (B5 used 1% ¢ eé‘{.‘ A Fheienin fhe C%%ﬁ% %yﬁiﬁ%iﬁ%@‘éﬁ 184,

an additive for the jth @cﬂ\ﬁidxﬁx& ot %éﬁ&uié’r(wpfétégglweaé hg6gophast i C

reS|n (A wth deS|red proper
Specifically, it is preferred that the acid value of

the flame retardaﬁt is 1 mgKOH/g or less, more prefer-
ably 0.5 mgKOH/g or less, as measured in accordance.
10. with JIS-K6751 (the acid value is used as a yardstick
for the amount of.an acidic substance remaining in the
flame retardant) and/o: that the conteqt of an al-
kylpheﬂol in the flame retardant is 1 % by weight, more
preferably 0.5 % by weight. Fufther, it ié preferred
15 that the content of each of aluminum, magnesium, sodium
and antimony in the flame retardant is 1,000 ppm or
less. Further, especially when the flame retardant.
contaihs a hindered phenoi type antioxidant in an
amount of 1 to 1,000 ppm by weight, baséd on the weight

20 of the flame retardant, such a flame retardant exhibits

a remarkably improved thermal stability.

In the flame retardant comprising at least one
compound of formula (4), all of substituents Rl, R? and
R3 are alkyl groups. When an aryl group is used as-

25 substituents Rl, R2 and/or'R3 instead of an alkyl



such as flanme retardancy. In the present invention, it 25 IS requisite
that the non-pol ynerizable |liquid sub- 61 stance (B) maintain a liquid
state and be fluid at a tenperature in the range of from25 to 300 [err]C.
Wth respect. to viscosity of the non-polynerizable |liquid substance (B), it
Is preferred that the viscosity is 5 1, 0060000 centi stokes or |ess,
nore preferably 100,000 centistokes or |ess, nost preferably 10, 000
centistokes or |less, as neasured at a tenperature of 100 [err]C Wen a
hon- pol ymeri zabl e | igo@iug s tihest dnigh Btdladd ity of i shesflamnefrdta0dant
centistokes or less is used, the 10 t hernopl astic resin (A) can be

wel | dissol ved i nt o dilsedvantageonsiy digcones)uiel subéi tinceespret athi Ehe ng

the viscosity of 10,000 centistokes or less, it is pre- ferred that the
non- pol yneri zabl e | Pdéfvd mmmﬁeq B)n jthe Wﬁﬁ)&?ﬁg PRvFormelaml ftul BF is

wei ght of 1,000 or 15 The non-pol yneri zabl e sybstance may be,
either a poI ymeric ?Feefﬁr&ﬁdgcﬁmq &he ng The bRk %Fi)o?f%r ugHre 1is

o pol ymeri gab' e guidh-34 %sarbcoess(i@le”.sed:t 4 NG RLESENTy | SRS, 00 SELNES
the alkyl group has a straight chain structure or a
chain structure having only one branch.

With respect to the cbmpound of formula (4), it is
('. preferred that each of the aromatic rings has only one.

10 substituent bonded thereto. When a plurality of sub-
stituents are bonded to the aromatic ring, the viscosi-

ty of the compound of formula (4) becomes high. The

larger the number .of the substituents bonded to the

aromatic ring, the higher the v150051ty of the compound
15 of formula (4). When the viscosity of the compound of
formula (4) becomes too high, various disadvantages are

-1likely to be caused, such that the handling of the

compound becomes difficult,'and that the purification

=

. of the compound also becomes difficult, so that the

20 content of the above-mentioned impurities in the com-
pound of formula (4) becomes high, thereby adversely
affecting the properties of the compound of formula
(4), such as the light stability and the resistance to
heat discoloration.

25 : Specific examples of flame retardants comprising a



an additive, such as a plasticizer, a heat stabilizer, 20 a light
stabilizer, a flane retardant, a coloring agent, a foam ng agent, a

| ubricant, a perfune, a snoking inhibitor,

an antiseptic agent, a heat retaining ability-inparting agent, an inpact

strength i nprover

, arepellent; a 25" wetti ng agent, a surfactant, an

emul sifier, a destabi- 62 lizer, a coagulating agent, an anti-foam ng
agent, an anti-freezing agent, a cream ng agent, a thickening agent, a heat
sensitizer and a fpletdaligyageitdififendret mogmmindsivehtfomula (4) pirc¢beded

that, as the non-

5 pol ymeri zabl e |iquid substance (B), a plastizer,

an adhesi veness-inparti ng agent,

a

heat stabilizer, & flame metanfiant gomprisjing stzis (nonylphengkld in view of
the high conpatibility of these addi- tives with the thernoplastic resin

(A). Wth respect

phesphatad PR asha Mipstgprnent gpd a sl aneind

substance (B) used in the resin conpositiaqon qf the_g%esent | nvention, it

preferred that th@fafd§inwyinhenydnahanie BhRgRRA

to 99 @6by5meight

10

15

20

25

HENERL (Biereln the
from10.to 90

buﬁp%% @H2w¥é§géétlve numbers oé%éQQbon atoms of the
substituents Rl, RZ and R3 is from 20 to 27, preferably
from 25 to 27, more preferably from 26 to 27, most
preferably from 26.5 to 27, on the average. For ob-.
taining such a flame'retardant, for example, it is
recommended that the content of BNPP in the flame
retardant is from 78 to 0 % by weight, preferably from
22 to 0 % by weight, morelpreferably from 11 to 0 % by
weight, most preferably'from 5 to 0 % by weight, and
that the content of TNPP is from 22 to 100 % by weight,
preferably.from 78 to 100 % by weight, more preferably
from 89 to 100 % by weight, most preferably from 95 to
100 % by weight. The use of the abové—méntioned flame
retardant comprising TNPP and BNPP in the resin compo-
sition of the present invention is advantageous not
only for imparting an excellent fluidity to the resin
composition, but also for obtaining an ultimate shaped
resin article having an excellent balance of various
properties, such as:flame retardancy, thermal resist-
ance, impact strength, water resistance, gloss reten-

tion property and surface hardness. Further, the use

S
1



wei ght, still nore preferably from20 to 80 % by 15 wei ght, nost

preferably from30 to 70 % by wei ght, based on the weight of the resin
conposition. Exanples of plastizers usable as the non-pol yner- izable

| i qui d substance (B) include phthalic acid esters, such as dinethyl

pht hal ate, diethyl phthalate 20 and dii sdButyl phthal ate; phthalic
aci d-contai ning esters, such as butyl benzyl phthalate; aliphatic diba- sic
acid esters, such as d||sodecyl succi nate and di octyl adipate; glycol
esters, such as di @EhJNERe i Pdyantiageensmot atlpham Ehas d'-*eé't%ﬁ sl°"§uch
as butyI 25 ol eate .and neth | acetylricinoleate; epo [of0)

63 such as an epox@& ii‘&} lls°ar'fdf‘ adp g (ﬁai’ed'“lﬂ%s%eﬂlj tlmate
trioctyl trinellitate t hthal A h ycol ht.hal Ib

glycol ate; tributyf 3?8&/ ltnrz?tr gﬁ tﬂ’a e?)'?;{?ééﬁ %&% %/ ulfaé/'h £
adi pat e; pol yet hyl e , [ fam de;
al kyl benzenes; bi pﬁgﬁ:f/’ ?%%g'ﬁs%anl S %h g‘j’estn%itzleé erprql %)q% d carrphor

Exanpl es ofsheat 5Béhh%béﬁk&n#%ﬂphﬁd@iﬂéﬂ% A'Sss retention property is
ascribed to the symmetrical structure of TNPP). There;
fore, TNPP is especially preferred as the non-
polyﬁerizable liquid substance (B) in the resin compo-
sition of the present invention.

10 With respect to the method for producing the
compound of formula (4), various known methods can be
mentioned, for example, the methods disclosed in Unex-
amined Japanese Patent Application Laid-Open Specifica-
tion No. 1-95149 and Unexamined Japanese Patent Appli-

15 cation Laid-Open Specification No. 3-294284, respec-
tively. Specifically, the compound of formula (4) can
be produced by, for example, a method in which an
alkylphenol is reacted with a phosphorﬁs oxychloride in
the presence of an aluminum chloride énhydride as a

20 qatalyst while heating, and a method in which a phos-
phonic triester is subjected to oxidation using oxygen,
to thereby convert_the phosphonic triester to a corre-.
_sponding aromatic phosphoric ester.

| With respect to the above-mentioned oligomeric

25 aromatic phosphoric esters represented by formula (2),



pol yneri zabl e-liquid substance (B) include a netallic 10 soap, a |ead
stabilizer, an organotin stabilizer, a conposite stabilizer and an epoxy
conmpound. Exanples of light stabilizers usable as the non- polynerizable
i quid substance (B) include an ultravio- let ray abs¢

amne |light stabilizer, an 15 ant i oxi dant 73an acf I ng
agent, a sunproofing agent, a nmetal inactivator and atlightn¥
agent. Exanples of flame retardants usable as the non- polynerizable qui d

substance (B) incl ugseferdesyare Zpmpoundmmfiformuia @) rim whiteh And &s
phosphorus-containing flanme retardant. Wth respect to_the phosphorus-con-
tai ning flame retar @aPhenydr GRAUP O vl IR dgriedctrem|y
preferred. Exanpl es of organi c phosphorus conpounds include a 25

phosphi ne, a phosphPi@TadiEddane bhifkafbspit elewppins of achigrng Uvehit, a
Cpeci 1 c oxanpl es oF SSFHAERD s SHORLENT I NS ST Spe-
5 cific examples of such compounds of formula (2) include
bisphenol A bis(diphenylphosphate) and.bisphenol A
bis(dicresylphosphate).
Furtﬁér preferred examples of compounds of formula

(a) include an oligomeric aromatic phosphoric ester

10 represented by the following formula (5):
| o r 0
I i e
—1;——_—0—@—0—119————0
'ayh : . ®RYa ' (5)
L e
15 ®)e - R

whéreiﬁ each of a, b, ¢, d and e independent-
ly represents an integei of from O to 3; each
of Rl to R® independently represents a C;-Cjg
hydrocarbon group; and n represents an inte-
20 ger of from 1 to 3.
With respect to the oligomeric aromatic phosphoric
esters represented by formula (5), it is preferred that
a is 0; each of b, ¢, d and e is 2; énd the substitu-

tion positions of each of the di-substituted aromatic

25 - rings are 2- and 6-positions. Such a compound of
This Sheet Has Been Reﬂlinced

[N



phosphat e, net hyl neopentyl phosphite, pentaerythritol 5 di et hyl

di phosphite, nethyl neopentyl phosphonate, phenyl neopentyl phosphate,
pentaerythritol diphenyl- diphosphate, dicyclopentyl hypodi phosphate,

di neopentyl hypophosphite, phenyl pyrocatechol phosphite, ethylpyro-

cat echol phosphate and di pyrocat echol hypodi phpgphate. 10 Wth
respect to the organi ¢ phosphorus conpound as the non-polynerizable |iquid
substance (B), fromthe view point of the conpatibility with a

t her nopl asti c resi nfokiuila RE9T BakRAgt Aivsabs tivmted adomatikl irdngoSEhdm C
ester represented by the followng fornmula 15 (1) and an oligoneric
aromati ¢ phosphori caesbgidr spate at¢ntredmbiemperbdures hgpweseryl sifde Hherr |
(1) 20 [err] 25 65 wherein each of Ar[err], Ar[err], Ar[err], Arf[err]
and Ar[err] independewetalidgasiont rakeCpdr theCcomppumdndwalredatively

small, the compound is rendered liquid by adding there-
5 to ancther nbn—polymerizable ligquid substance which is
in a liquid state at room temperature, such as TNPP.
The compound of formula (5) having di-substituted
aromatic rings can be produced by known methods, such
as a method disclosed in Unexamined Japanese Patent
10 Application Laid-Open Specification No. 5-1079. Spe-
cifically, the compound of formula (5) having di-~-sub-
stituted aromatic rings can be produced by, for exam-
ple, a method in which a monofunctional phenol, which
is substituted at the 2- and 6-positions thereof with
15 Cy to Cjp hydrocarbon groups, is reacted with an oxyha-~
logenated phosphorus in the presence of a Lewis acid
catélyst to obtain a diarylphosphoro halide and, then,
the obtained diarylphosphoro halide is reacted with a
bifunctionai phenol in the presence of a Lewis acid
20 catalyst. |
Examples of foaming agents usable as the non-
polymerizable liquid substance (B) include azo foaming
agents, N—nitrosq fqaming ageﬁts and sulfonylhydpazide.
Exampleé of lubricants usable as the non-polymer-

25 . izable liquid substance (B) include hydrocarbon lubric-



aromatic group (such as a phenyl group) unsubstituted or substituted with
at least 5 one Jerr]-Cerr] hydrocarbon group; Ar[err]
represents a CJerr]-Clerr] bivalent aromatic group; each nis identical to
each other and represents an integer of fromO to 3; and mrepresents an
integer of 1 or nore. 10 Wth respggt to the above-nentioned
nmononeric aromati c phosphoric ester of fornula (1), especially preferred
are hydroxyl group-containing nononeric aromati c phosphoric esters, such as

those having at | gagk,orechheROlad A ikkdid pdraffiig (fatty doidrlatyticahbts;
phosphate and tri phenyl phosphate) and a nononeric aromatic phosphoric
ester represent edfhgtyhenfide awbrg camtm;l alicbhol druljrizanttssr eind geetalbf a,
b and c independently 25 represents an integer of from1l to 3,
and 66 each of 1RcesoppsR[err] and Rl err] independently repre-

Further, in the present invention, even if the

5 non-polymerizable liquid supg%ance (B) is in the form
of a powder or a solid mass at any temperature in the
range of from 25 to 300 °C, it may be used as the non-
poiymerizable liquid substance (B) as long as it is
soluble in the non-polymerizable iiquid substance (B)

10 so that it is fendered ligquid at the above-mentioned
range of temperature.

In the present invention, for enhancing the compa-
tibility between the thermoplastic resin (A) and the
non-polymerizable liquid substance (B), either another

15 non-polymerizable liquid substancé which is differenf
from the above-mentioned non-polymerizable liquid
éubstance_(B) or a surface active agent which is solu-
ble in or has an interaction with the non-polymerizable
liguid substance (B) can be employed as a compatibility

20 agent. Even a solid surface active agent, Which does
not satisfy the requirements for the non-polymerizable
liquid substance (B), can be employed as long és it is
sdluble in the non-polymerizable liquid substance (B).

In the present invention, when the thermoplastic

25 resin (A) (such as polyphenylene ether and the like) is



sents a hydrogen atomor a (err]-Cerr] alkyl groUp. When a plurality of
di fferent conpounds of fornmula 5 (4) are used, it is preferred that
the sum of the respective nunbers of carbon atons of the substituents
Rlerr] , Rlerr] and Rlerr] is from12 to 30, nore preferably from15 to 30,
still nore preferably from20 to 30, nost pr@é ferably from25 to 30, on
the average, wherein the 10 average is a sumof the val ues obtai ned by
mul tiplying the respective weight percentages of the different conpounds of
fornul a (4) by théissodeed va s siligansn styde inen-molorerizallef L Rjwid]
Rlerr] and Rlerr] in the different conpounds of fornmula (4). 15

Speci fic exanpl es SYPstapse vhdts i & [Ai-9Y dghermney s4ych s @ a nonyl
group, a butyl grou e..g.,.a t-butyl group), a t-anyl group, a hexyl _
group, a cycl ohex?lrg&’%&&g’, Q%Ml%ﬁﬁfﬁzpﬁ’&q%ﬁaﬁr%rﬁr%@%‘&ﬂr g¥RRp,
an undecyl group, _% decyl graup, a tridecyl group, .a 20 . tetyadecyl
group, a pent adecfl'?k 3066,5195%#%58‘8@;% ngrrdﬁé“,s g’%‘ﬁmlmﬁwlg

oct adecyl group, - C grQu C q%_ cyl, .aroupn. With spect
Co the subStituti SABSFAPRESCY RIS BRI MRS n d diae (hCLIFERE

substituents may Bg-hapdade! 0 1&%@5‘_&%@%&&&&%& nfethanicdl HPRAYLL Of

formula (4) at any one or nore
can be obtained by the co-use of a monomer type non-

polymerizable liquid substance (such as the'above-
mentioned TNPP and the like) serving alsc as a compa-

10 tibility agent. The content of the monomer type non-
polymerizable liquid substance in the non—polymeriiable
liquid substance (B) is preferably from 0.0l to 50 % by
weight, more preferably from 0.1 to 30 % by weight,
still more preferably from 1 to'20 % by weight, ﬁost

15 preferably from 2 to 10 % by weight.

Examples pf compatibility agents which can be used

for enhancing the compatibility between the thermoplas-
tic resin (A) and the non-polymerizable liquid sub- .
stance (B) include éﬁ aliphatic hydrocarbon, a higher

20 fétty acid, a higher fatty amide and a higher fatty
alcohol. The compatibility égent is contained in the
non-polymerizable liquid substance (B) in an amount of
from 0.01 to 20 % by.weight, preferably from 0.1 to 10
% by weight, more preferably from 1 to 5 % by weight,

25 based on the total weight of the non-polymerizable



67 tions selected fraomthe group consisting of an ortho- position, a

met a- position and a para-position. O these, preferred is a para-position.
In the conpound of formula (4), it is preferred that the.sumof the 5
respective carbon atons of the substituent alkyl groups is in the range of
from12 to 30. As conpared to a conpound of formula (4) having only one of
the aromatic rings which is substituted with only one | ong-chain al kyl
group, the compound of formula (4) having a-10 plurality of aromatic
rings, each of whi chigeidubebstahaeedB) ahdathel kpnpgtdbplitlre agemter of
carbon atons of which is smaller than that of the above-nentioned

| ong-chai n al kyl group) EsamﬂbeSIeﬁta&ﬁphatéprwdrpgarhenﬁeas ithei sconpee
and the water resistance. For exa w th respect to
octadecylphenyldlphﬁﬁ9+1bﬁﬁsﬁﬂaﬁé aﬁ91§ﬂ§?EéﬁyFEhEﬁ??fﬁﬂényPaﬁﬁ6§éh§ﬁ€3frn
each of which the sym of {he nunber on atons of the alkyl graup or
the al kyl groups isti®; Th@r?H?Feer%YBiéféPrEaxfPBH]?thgﬁ Pﬁgagflﬁvgh

ggﬁLHQE?LStance' ZQEartlal ox1dagiégepgoguc@s tﬂg%ggkonfluorgges %hereof'

and chlorides thereof.

Examples of higher fatty acids include saturated
fatty acids; and unsaturated fatty acids, such as
ricinoleic acid, ricinocelaidic acid, and 9-oxy-12-

10 octadecenoic acid.

Examples of higher fatty amides includé saturated
fatty monoamides, such as phenyistearamide, methylol-
stearamide, methylolbehenamide; N,N'-disubstituted
monocamides, such as coconut oil-fatty diethanolamide,

15 lauric diethanblamide, oleic diethanolamide; saturated
fatty bisamides, such as methylehebis(lz-
hydroxyphenyl)stearamide, ethylenebis(stearamide),
ethylenebis(12-hydroxypheny1)stearamide, hexamethylene-~
bis(l2-hydroxyphenyl )stearamide; and aromatic bis-

20 . amides, such as m-kylylenebis(12—hydroxyphenyl)steara-
mide.

Examples of higher fatty alcohols as the compa-
tibility agent inclqde mohohydric alcohols, such as
stearyl alcohol and cetyl alcohol; polyhydric aléohols,

25 such as sorbitol and mannitol; polyoxyethylene dodecy-



aromati ¢ phosphoric esters represented by fornula (4), especially preferred
are those in which at |east one of Rerr], Rerr] and R err] is a nonyl
group, and nost preferred are those in which each of Rlerr], Rerr] and
Rlerr] is a nonyl group 25 [i.e., tris(nonyl phenyl)phenyl phosphate],
fromthe 68 viewpoint of high fluidity amdglow volatility. Especially
when a flanme retardant used as the non- polynerizable |iquid substance (B)
contains the com pound of formula (4) in an anmount of 50 % by weight or 5
nore, based on t hkamtnght polybkgethgieneecbatddetylaminea faldyd.atedar dant
exhibits an excellent ability to inpart a flane retardancy to the
t her nopl asti ¢ r es¢bheFrarhavingt Acpodypdlndieoe ethew anix) suchaas golar p-
pi ng- preventive property, and exhibits an especially 10 excel | ent
sel f - ext i ngui shi NexYethElepesadiylatadeetbesy dRALYORNEERYALBS LK " V- 2"
| evel in the flane retardancK eval uation in accordance wi th UL-Sulj ect 94.
a

Further, with respERer$o SUehaas P@%XPHXﬁthéﬁFep}PEFNé 3tQFﬁgI§° PFound

o formu e () o gehyPlfa Bosecyr " SLALIA o 9URELERD Y eBeP kL' Lindl,
polyoxyethylene stearyl ether, and polyoxyethylene
oleyl ether; polyoxyethylene alkylphenyl ethers, such
as polyoxyethylene octyiphenyl ether and polyoxyethy-
lene nonylphenyl ether; dihydric alcohols having a

10 polyoxyethylene unit, such as polyepichlorohydrin
ether, polyoxyethylene bisphehol A ether, polyoxyethy-
lene ethylene glycol ether, polyoxypropylene bisphenol
A etherland polyoxyethylene polyoxypropylene glycol
ethef. .

1is The-éolid substance (C) used in the present inven-
tion, which is a crystalline solid or an amorphbus

solid at a temperature of 300 °C, imparts desirable.

properties to the resin composition. The solid sub-

o
/

stance (C) is dispersed in, swelled with or dissolved:
20 in the thermoplastic rgsin (A) and the non-polymeriz-
able 1iqu;d substance (B). With respect to the type of
the solid substance (C), there is no particular limita-
tion as long'as they satisfy the above-mentioned re-
quirements. Examples of solid substances (C) include

25 an anti-block agent, an oil absorptive dompound, a heat



of fornmula (4), when the sum of the respective nunbers of carbon atons of
Rlerr], Rerr] and Rlerr] or the average value of the suns is wthin the
above-nentioned respective ranges, the flame retardant. exhibits | ow
volatility. 20 Wth respect to the flame retardant conprising a plu-
rality of different conmpounds of fornula (4)79 when the content of the
conmpounds of formula (4), in which the sumof the respective nunbers of

carbon atons of R err] , Rerr] and Rerr] is less than 12, is 1 % by

wei ght or |ess, sikabilsizer anrdfaahkighttatabhliiz®Eibits especially
excel l ent | ow 69 volatility. For chleV|ng a satisfactory thernmal
stability of a flanelﬁﬁ%uﬁﬂﬁﬂnﬁxm$rF§¢n§°£} | saBEtaneecbfpodifdPERERLEr MUl a

(4) (espeC|aIIy, ect_o re5|s nce 5 t eat
di scol orati on), %: Qﬁn té é$h9 i%@rFﬁ Pﬁewﬁgﬂgﬁunﬂoﬁﬁ PERAEFa

Val ue of the i afiiet %nf pﬁ'f'?@@cﬁﬁ“rﬂfeﬁr%ﬁéﬁgﬁtﬁg?‘éﬁ SER5LE. s
TUKOH g of | €55, ARuERSied 15 AEE0L P Geddne, relhtivd! SoKE8HTphERS 2cid

value is wsed as | a yard:
' by_welght of the thermoplastic resin (A).

The anti-block agent as the solid substance (C) is
a component which is employed for improving the han-
dling characteristics (such as melt-adhesion preventive

10 properties) of the resin composition which.is composed
of the thermoplastic resin (A) and the non-polymeriz-
able ;iquid substance (B). Examples of anti-block
agents include 6rganic acid metal salts, such as metal
soaps; metal oxides; inorganic écid salts; waxes;

15 minerals, such as silica, alumina, talc and diatoma-
ceous earth; metals, such as iron; fibers, such as
cotton and pulp. These solid substances may be em-
ployed either individually or in combination. - Among
these solid substances, it is preferred to use those

20 powdery substances which have a number average particle
diameter of from 0.01 to 300 pym. When a powdery sub-
stance having a number average particle diameter of
less than 0.01 pm is used, agglomeration of these
powdery substances is likely to disadvantageously"

25 occur. When a powdery substance having a number aver-



for the anmount of an acidic substance remaining in the flame retardant)
and/or that the content of an al- kylphenol in the flanme retardant is 1 %
by wei ght, nore preferably 0.5 % by weight. Further, it is preferred 15
that the content of each of alum num magnesium sodium and antinony in the
flame retardant is 1,000 ppmor |ess. Furthegg especially when the flanme
retardant contains a hindered phenol type antioxidant in an ambunt of 1 to
1,000 ppm by wei ght, based on the wei ght 20 of the flane retardant,
such a flame retardgeat paxbiblesdaamererkalil ymoreprhaad300e pnaliss tased,i tthe | n
the flanme retardant conprising at |east one conpound of fornula (4), all of
substituents R errtat® efrthandiBselnktiancodl khe ghewpoplakdicamesiyl (dvloup
is used as 25 substituents R&err]; RLerrh and/or Rlerr] instead of an
al kyl 70 group,inke thghnonrpplymeyigpblpelinuid subgtanse (B) is

di sadvant ageously beconmes |low. Wth respect to the alkyl group used in the
conpound of fornul 3ik@}y Fe be geerempeel-t hat the amount of the branched

structure is 5 as small _as ssible. It i.s especiall’ referred that
5 Examples g organic acid met sa&té gs t%e anti-

block agent include lithium salts, copper salts, beryl-
lium salts, magnesium salts, calcium salts, strontium
salts, barium salts, zinc salts, cadmium salts, alumi-
num salts, cerium salts, titanium salts, zirconium |
10 salts, lead salts, chromium salts, manganese salts,
cobalt salts and nickel salts of organic carboxylic
acids as mentioned below: straight chain saturated
fatty aqids, such as butyric acid, n—caproic acid,
pelargonic acid, n-capric acid, undecanoic acid, iauric
15 acid, myristic acid, palmitic acid, stearic acid and
arachic acid; straight chain unsaturated fatty acids,
such as oleic acid, linoleic acid and linolenic acid;
branched fatty acids, such és isostearic acid; hydroxyl
grogp-containing fatty acids, such as ricinoleic acid
20 and l1l2-hydroxystearic acid; benzoic acid; naphthenic
acid; abietic acid; and resin acids of rosin, such as
dextropimaric acid.
Examples of metal.OXides as the anti-block agent
include iinc oxide, alumina (aluminum oxide), aluminum

25 silicate, silica (silicon oxide), calcium oxide, calci-



the al kyl group has a straight chain structure or a chain structure having
only one branch. Wth respect to the conpound of fornula (4), it is
preferred that each of the aromatic rings has only one 10 substi t uent
bonded thereto. Wen a plurality of sub- stituents are bonded to the
aromatic ring, the viscosi- ty of the conp@ind of fornula (4) becones high
The | arger the nunber of the substituents bonded to the aronmatic ring, the
hi gher the viscosity of the conmpound 15 of formula (4). \When the
viscosity of theweorgpcherate, f bibahiufipxbdepmbsonooxhdgh, baalimusexide,

di sadvantages are likely to be caused, such that the handling of the
conpound beconed"anganese tdiexbde apd i negpesiwncaxidea. of Eshectakpyund al so
beconmes difficult, so that_the 20 . _content_of the above-nentioned
impurities in tIfE"YHRE RRASHILE}ich (arye palsrady irgntieRedepbougvassel v

affecting the properties of the conpound of fornmula (4), such as the |ight
stability and t%lr}ee’%?]gﬁ ace Q%eﬁ%gfpe‘gi scol oration. 25 Specific

exanpl es §ﬁ flame rf“éﬂéﬁﬂié%‘é¥“¥$é%§%h£% acz& salts as the anti-block

agent include barium titanate, barium sulfate, manga-
nese carbonate, magnesium carbonate and calcium car-
bonate.

Examples of waxes as the anti-block agent inélude

10 organosiquane wax, polyolefin wax and polycaprolaé—
tone.

As the anti-block agent, hydrophobic metal oxides,
such as hydrophobic silica and hydrophobic alumina are
especially preferred. For producing hydrophobic metal

15 oxides, the surfaces of metal oxides are chemically or
physically treated with a silane coupling agent, such
as an alkylalkoxysilane or an alkyl halogenated silane:;
a polysiloxane, such as dimethylsiloxane; synthetic ﬁax
or natural wax, to thereby inactivate the surfaces of

20 the metal o#ides.

The oil absorptive compound as the solid substance
(C) is a component wﬁich is employed for improving the
dissolution of the thermopiastic'resin (A) into the
non-polymerizable liquid substance (B). It is pre-

25 ferred to use an o0il absorptive compound having a



plurality of different conpounds of formula (4) include a flame retardant
conprising tris(nonyl phenyl) phosphate (TNPP) as a nmain conponent and a
smal | amount of bis(nonyl phenyl) phenyl phosphate (BNPP), wherein the 5

sum of the respective nunbers of carbon atons of the substituents Rerr],
Rlerr] and Rlerr] is from20 to 27, preferablyggrom?25 to 27, nore
preferably from26 to 27, nost preferably from26.5 to 27, on the average.
For ob- taining such a flanme retardant, for exanple, it is 10

reconmended t hat theunberecaveragBNpariticilkedibastereb®r danom 0s Odomo/8 to 0
% by weight, preferably from22 to 0 % by weight, nore preferably from 11
to 0 % by weight, nb€00ppwf frapl § viewpding 0fythe edifgmt, ofndmpravinge the
content of TNPP is from22 to 100 % by wei ght, 15 referably from78
to 100 % by meight,dﬁﬁﬁélpFépérﬁbﬁyaptéﬁiS ice odothep asjdsy resin

preferably from95 to 100 % by The_ use_of the above-nentigned flanme
r et ar dant conprisinéAfhPP 8nﬁ°B YﬂeFHéaPéglﬁlﬂBﬁﬁosu??FPBﬁeoﬂQ:

pr esent invegtion ig adv
B

Excel lent 1131 ity F5APHESP o0, O38nRbsPepsHvey Spmprugar,MRsRatn PRy sy
ultimt e shaped resipattl.cle BAVLAA0AD BERALLS"L.RRAAERSC! SLAE! QU those

properties, such as ane re SI'S ance
strength, water resj§iaAC8reIn88 bP! & thermoplastic resin, a thermoset—

ting resin, a metal, a metal oxide, flame retardants,
reinforcing agents and ceramics.

10 As one of the oil absorptive compounds as the
solid substance (C), there can be mentioned a thermo-
plastic resin having a substituent'which has an affini-
ty to the ﬁon-polymerizable liguid substance (B). The
thermoplastic resin preferably_has a number average

15 ' particle diameter of from 0.001 to 1000 pm. It is
preferred that such thermoplastic resins comprise at
least one monomer (containing a polymerizable unsatu-
rated group) selected from the group consisting of: .
unsaturated carboxylic acid esters, such as alkyl

20 (metha)acrylate; (metha)acrylamides which have a hydro-
carbon group, such as a dialkyl (metha)acrylamide; a-
olefins, such as l-hexene; alicyclic vinyl compounds;
such as vinylcyclohgxane; allyl ethers which have a
hydrocarbon group, such as dodecyl allyl ether; vinyl

25 esters which have a hydrocarbon group, such as vinyl



25 tion property and surface hardness. Further, the use 72 of TNPP
i s advantageous not only in that it has lowvolatility, but also in that it
can inpart the ultimte shaped resin article with excellent thermnal

resi stance, water resistance and gloss retention property (the 5

achi evenent of excellent gloss retention-propggty is ascribed to the
symmetrical structure of TNPP). There- fore, TNPP is especially preferred.
as the non- polynerizable liquid substance (B) in the resin conpo- sition

of the present inveRigr@atel0 vinyl etherd tWhidisiedie @ Hdrs®ditosh f @roup,
produci ng the conpound of fornula (4), various known nethods can be _
menti oned, for exarploh dshéumtlhodinyd sctlesed amd linsomataie nethyhpeoes e

Pat ent Application Laid-Qpen Specifica- tion No. 1-95149 and Unexan ned
Japanese Patent Apmplaundkh such @ isiyzeneal- Open Specification No. 3-294284,

respec- tively. Specifically, the conpound of formula (4) can be produced
by, for exanple, a nmet hddhe mbayetmentianed grhemmopkasele (xesiR 1S gthe oil

phosphorus oxychloride in the presence of an alum num<chloride anhydride as
a 5 absorptive compound may comprise a small amount of a

crosslinkable monomer having at least two polymerizable
unsaturated groups as long as it holds thermoplastici-
ty. Examp;es of such crosslinkable monomers include
(metha)acrylates of a divalent alcohol, such.és ethylene -
10 glycol di(metha)acrylate; (metha)acrylates of a polyhy-
dric alcohol, such as glyceroi or tetramethylolmethane;
and divinylbenzene.
Examples of thermosetting resins as the oil ab-
sorptive compound inciude a copolymer of an aromatic
15 vinyl monomer (e.g.  a styrene-divinylbenzene copolymer)
and a crosslinkable monomer havinQ a plurality of
unsaturated bonds; a copolymer of (metha)acrylate and
the above-mentioned crosslinkable monomer; a phenolic
resin; a melamine resin; an epoxy resin; an unsaturated
20 polyester resin; a furan resin; a urea resin; a xylene-
formaldehyde resin; a silicone resin; a dialiyl
phthalate resin; and an aramid.
In the preseﬁt ;nvention, for improving the compa-
tibility between the thermoplastic resin (A) and the

25 non-polymerizable liquid substance (B) during the



20 catal yst while heating, and a nethod in which a phos- phonic
triester is subjected to oxidation using oxygen, to thereby convert the
phosphonic triester to a corre- sponding aromati c phosphoric ester. Wth
respect to the above-nentioned oligoneric 25 aromati ¢ phosphoric
esters represented by fornula (2), 73 @ge£ferred are conpounds of formul a
(2) in which Ar4d is a phenyl group or a bivalent group derived froma

di aryl al kane, fromthe viewpoint of achieving high resistance to hydrolysis
and thermal st amikihg. theeebbtween,Cciti dsepxefersedf thadh thenpdwing of
formula (2) include bisphenol A bis(diphenyl phosphate) and bi sphenol A

bi s(di cr esyl phobetweeh. cBbupbhentgr €Rdr pod éﬁdnpﬁe@ orgwdod®dEhst fornul a
i nclude an oligoneric aromatic Rhosphorlc ester represented by t he
fol | owi ng for mibaegence| efr p $9lwaateil R)eybACHf has high compafibility

| ndependent - |ywiggrggggtgoﬁgoh2%%%eQ faLaoqhq t9 n% 5¥%er the mix-
5 ing, the solvent (D) is removed from the mixture in |
which component (A) is dissolved in or swelled with
component (B).

Examples of solvents (D) include hydrpcarbons,

halogenated hydrocarbons, alcohols, phenols, ethers,
10 acetals, ketones, fatty acids, acid anhydrides, esters,
- nitrogen compounds, sulfur compounds, and inorganic
solvents. It is preferred that the amount of the
- solvent (D) is from 0.1 to 100 parts by weight, more
preferably from 1 to 50 parts by weight, mest prefer-
15 ably from 5 to 20 parts by weight, relative to 100
parts by weight of the.thermoplastic resin (A).

Of these solvents, preferred are those which are
selected from ethers, acetals and hydrocarbonS-and
which have a boiling point in the range of from 200 to

20 300 °C. Examples of ethers include diphenyl ether and
butyl phenyl ether. Examples of acetals include 1,1-
diethoxyethane and 2,2-diefhoxypropane. Examples of
hydrocarbon solvents include pentane, 2-methyl butane,
hexene, 2-methyl pentane, 2,2-dimethyl butane, 2,3-

25 dimethyl butane, heptane, octane, 2,2,3-trimethyl



of Rlerr] to Rerr] independently represents a CJerr]-Cferr] hydrocarbon
group; and n represents an inte- 20 ger of from1l to 3. Wth
respect to the oligoneric aromati c phosphoric esters represented by formul a
(5), it is preferred that ais 0; each of b, ¢, d and e is 2; and the
substitu- tion positions of each of the di-subgkituted aromatic 25

rings are 2- and 6-positions. Such a conpound of 74 formula (5) having
di -substituted aromatic rings is in a solid state at room tenperature;
however, since the gerstiaald, Zaoomtars e dndree, 2pdAmcrimetigrhthaxdne,
small, the conpound is rendered |iquid by adding there- 5 t o anot her
non- pol yneri zabl e | idg@athesuindaaamerhiwiraturated | alpphhtiathydirocaxhens,
tenperature, such as TNPP. The conpound of formula (5) having

di - substituted ar omienzenengdEdaenss HORRSd ShYIRARFIRS hARY LRYRFERE, a -
met hod di scl osed i n Unexam ned Japanese Patent 10 Appl i cat.i on
Lai d- Open Speci f i catiSOpOQPYDenyane, sjmens; inegityieng, aphthrliene.

formila (5) having g Ul St AD LA | G LS 2 bds MO S Pne f O

diethylbenzene, pentylbenzene, dipentylbenzene, dode-
cylbenzene, biphenyl, cyclopentane, methylcyclopentane,
cycloﬁexane, methylcyclohexane, ethylcyclohexane, p-
menthane, bicyclohexyl, cyclochexene, a-pinene, dipen-

10 tene, decalin, petroleum ethér, petroleum benzine,
petroleum naphtha, ligroin, industrial gasoline, kero-
sine, solvent naphtha, camphor oil, turpentine oil,
pine oil and the like. Of these, preferred are those
which have a boiling point in the range of from 200 to

15 300 °C, such as amylbenzene, cyclohexylbenzene; dode-
cylbenzene, pine oil and biphenyl.

When'thé fesin composition of the present inven-
tion is intended to be produced in the form of'pellets,
it is preferred to use a method in which the non-polym-

20 erizable liquid substance.(B) is heated, and the ther-
moplastic resin (A) and the non-polymerizable ligquid
substance (B) are mixed together while heating, and the
resultant is cooled, followed by pelletization. 1In
this method, it is necessary that the heating be per-

25 formed at a temperature in the range of from 25 to



ple, a nmethod in which a nonofunctional phenol, which is substituted at the
2- and 6-positions thereof with 15 Cerr] to (Jerr] hydrocarbon
groups, is reacted with an oxyha- | ogenated phosphorus in the presence of a
Lew s acid catalyst to obtain a diaryl phosphoro halide and, then, the
obt ai ned di aryl phosphoro halide is reacted wi ti86é bifunctional phenol in
the presence of a Lewis acid 20 catal yst. Exanpl es of foam ng agents
usabl e as the non- polynerizable |iquid substance (B) include azo foam ng
agents, N-nitroso fa@@ ntYCagents and sul fonyl hydrazi de. Exanpl es of

| ubri cants usabl e as the non-pol yner- 25 i zabl e |iquid substance (B)

i ncl ude hydrocarbon |ubrikt is puefersedsthatathg migind girEPein: fatty

acid lubricants; fatty am de |ubricants; alcohql Lubricanti; an ng&al- lic
soaps. Further, in t¥RepreREdsti®Epsinn(Advand; Fhenpog-polymerizable

non pol yer | 2able || okt d, RUSLofCe (Bl ouh i b RR R ORo2o RO 15,
be used as th§ non- using a dissolution vessel having a stirrer, or an
extruder. With respect to the mixing method using an
extruder, this method is different from a conventional
melt-extrusion method in that the thermoplastic resin
which has been dissolved in or swelled with the liquid
10 additive is fed to an extruder. With respect to the
method for cooling and pelletizing the resin composi-
tion comprising components (A) and (B), there can be
employed a method in which the resin composition is
passed through a vessel containing cooling water and
15 . the cooled resin composition is pelletized by means of
.a pelletizer having a rotary éutter (see Fig. 1), and a
method in which the pelletization is performed by using
a conveyor belt type cooler equipped with a cooling
system (developed by Sandvik Co., Sweden) (see Fig. 2).
20 With respect to the extruder used for mixing the
thermoplastic resin (A) and the non-polymerizable -
liquid substance (B), there is no particular limita-
tion, and a conventional extruder for melt-extrusion

can be employed as long as components (A) and (B) can

25 be mixed together under an appropriate shearing force



pol yneri zabl e |iquid substance (B) as long as it is soluble in the
non- pol ymeri zabl e |i quid substance (B) 10 so that it is rendered
liquid at the above-nentioned range of tenperature. In the.present
i nvention, for enhancing the conpa- tibility between the thernoplastic
resin (A) and the non-polynerizable |iquid suggtance (B), either another 15
non- pol ynmeri zabl e |iquid substance which is different fromthe
above- nenti oned non-pol yneri zable |iquid substance (B) or a surface active
agent which is sol orblan iapprogwiaten redisiemte orime tdo tde to cause com-
non- pol ynmeri zabl e |i quid substance (B) can be enployed as a conpatibility
20 agent. Eveonersol (&) sto fe dissodedgontor vwehlet asi vyt comporéyt
the requirements for the non-polynerizable Iiquid substance (B), can be '
enpl oyed as | ong adB) wisthmithninginamyrepaomeonents o« A) @rd eBbsiarre
(B). In the present invention, when the thernoplastic 25 resin (A
(such as pol yphenyt®fe maltan fkptad as dgfined imygthg Rrgsent ipwpption).
ol i goner type non-pol ynerizable |iquid substangce which is a di-or
hig%er-neryp uch ag a% Anoé%er preferre emboéfhent of éhe method for
producing the resin composition of the present inven-
tion is a method in which the heat-melting of the non-
polymerizable substance (B)'for rendering liquid is
performed simultaneously with the heat—mixing of the
10 thermoplastic resin (A) and the non-polymerizable
liquid substance (B). Specifically, in this preferred
embodiment, the non-polymerizable substance (B) is
charged in a vessel and heated at a temperature in the
range of from 25 to 300 °C and the thermoplaétic resin
15 (a) is gradually added thereto while stirring so as to
cause cémponent (A) to be dissolved in or swelled with
component (B), and the resultant is cooled, followed by
pelletization. It is preferred that the mixing of
components (A) and (B) is performed in the presence of
20 (D) an organic solvent, and, after the mixing, the
organic solvent (D) is removed.
The thermoplastic resin composition of the present
invention as such can be used as a molding material for

use in, for example, an injection molding. . Alterna-

25 tively, the resin composition can also be used as a



aromati ¢ phosphoric ester condensation product or the |ike) sel ected anong

various non-pol ynerizable |iquid substances (B), a resin conposition which

has excel | ent appearance, |ight resistance and nmechani cal properties can be
obt ai ned by the co-use of a nononer type non- polynerizable liquid
substance (such as the above- nentioned TNREBand the like) serving also as

a conpa- 10 tibility agent. The content of the nononer type non-

pol ymeri zable |iquid substance in the non-polynerizable |iquid substance

(B) is preferabl jabtenrb8t8h forSprépbying ghtmolding pedleadiall,y wheg@i®h 1 to

30 % by weight, still nmore preferably from1l to 20 % by wei ght, nost 15

_preferably from Eheomasterbatabi gt adBednisbes Fhezrawpdeistilic @@sddent s whi ch

can be used for enhancing the conpatibility between the thernoplas- tic

resin (A) and t hBakeripdl yhichzaB| &hej gamg asporsddfferept fromddean

al i phati c hydrocarbon, a higher 20 fatty_ acid, hi gher, fatty .am de

and a hi gher fatFQGEWEBEBF?g?hEeﬁbﬁpéPPbPPFt§h§g§ﬁ§ua§a€%nwﬁﬁ%¥f%Q+%rm

non- pol yneri zabl e LLgu%g S¥bstai%e$& L. _an nou%t of fronlo.%% to 20 % by

wei ght, ~ pPef er abFYPHFGHFE. 1O 81§ S&EFURECPEnAT RoERPERE ARy Fom 1 to 5

0 : : : | .

% by weight, 25 examp?g?egnoghgh%ahagakf“%Egﬁt1%6 E%?3%@ﬂ°EQ|YTﬂWfﬁ¥Q<3
instance, wvarious liquid additives and solid additives
can also be added along with the masterbatch, wherein
these liquid additives and solid additives may include

10 those which are the same as the non-polymerizable
liquid substance (B) and the solid substance (C).

With respect to the yardstick for selecting an

appropriate combination of the thermoplastic resin (A)
used in the masterbatch and the thermoplastic resin

15 material to be melt-extruded together with the master-
batch, the selection can be made according to the glass
transition temperature (Tg) thereof in case of an
amorphous polymer, and the selection can be made ac-
cording to the melting temperature (Tm) thereof in case

20 of a crystalline polymer. The Tg or Tm of the thermo-
plastic resin (A) used in the masterbatch is preferably
100 °C or more, more preferably 140 °C or more, most
preferably 200 °C or more. On the other hand, the Tg

or Tm of the thermoplastic resin material to be melt-

25 extruded together with the masterbatch is preferably in



77 liquid substance (B) and the conpatibility agent. Exanples of aliphatic
hydr ocarbons as the conpa- tibility agent include liquid paraffin, natural
paraf- fin, mcrowax, polyolefin wax and synthetic paraffin; 5 parti al
oxi dation products thereof; fluorides thereof; and chlorides thereof.
Exanpl es of higher fatty acids include saturgged fatty acids; and
unsaturated fatty acids, such as ricinoleic acid, ricinoelaidic acid, and
9- oxy-12- 10 oct adecenoi ¢ acid. Exanples of higher fatty am des

i ncl ude sat ur at edthat £gnganofnB8esp 200h °a@s mbeeypsedarabilye frost Bp do-

st earam de, nethyl ol behenam de; N, N -di substituted nonoam des, such as
coconut oil fattyl20ef@anoWhendboth5the thezmopdagtichaesiani(de, used dn

di et hanol am de;. saturated fatty bi sam des, such_as nethyl enebi s(12-
hydroxyphenyl)steﬁhﬁnﬂé%?e§bﬁypénébﬂsF§9e$h§ﬁﬂ@@}?5tlc resin material to

et hyl enebi s(12- hydr oxyphenyl ) st ear am de, hexanet hyl ene- .
bis(12-hydroxypheh?lT§£Ea?§ﬁFH§?daﬁ89§FBﬁEtW&t '§¥eZGaSterb§ﬁF@é§?F§ﬁ§W as

n}xylylenegls(12-ngrgggeggngh{igggaaiegbg%tive preferred ranges of Tg

or Tm, the advantageous effects of the present inven-
tion are most effectively exhibited.

With respect to the thermoplastic resin to be
melt-extruded together with the masterbatch comprising

10 the resin composition of the present invention[ there
is no particulér limitation. Examples of fhe;moplastic
resins include a polystyrene resin, a polyphenylene
ether resin, a polyolefin resin, polyvinyl chloride
resin, a polyamide résin, a polyeéter resin, a poly-

15 phenylene sulfide resin, a polycarbonate resin, a
poljmethacrylate resin, a polyacetal resin, a polyar-
ylate resin, and é poiysulfone resin. These thermo-
plastié resins can be used individually or in combina-
tion. Of these thermoplastic'resins, a polystyrgne

20 resin and a polycarbonate resin are preferred. Exam-
ples of polystyrene resins include rubber-modified
styrene polymers. |

In the present invention, various soiid sqbstances
can be added to the masterbatch comprising the resin

25 composition of the present invention. Examples of



Exanpl es of higher fatty al cohols as the conpa- tibility agent include
nonohydri ¢ al cohols, such as stearyl al cohol and cetyl alcohol; polyhydric
al cohol s, 25 such as sorbitol and mannitol; polyoxyethyl ene dodecy-

78 | am ne; pol yoxyet hyl ene octadecyl am ne; allylated ethers having a

pol yal kyl ene ether unit, such as poly- . oxyeiyl ene allylated ether;

pol yoxyet hyl ene al kyl ethers, such as pol yoxyet hyl ene |auryl ether, polyox-
5 yet hyl ene dodecyl ether, pol yoxyethylene cetyl ether, '

pol yoxyet hyl ene sicary|suldteances di melydx yet Hysmaeretaydant hether than

pol yoxyet hyl ene al kyl phenyl ethers, such as pol yoxyet hyl ene octyl phenyl

et her and pol yoxytHehynon-epul ywoewrd saiehsy | 1 qinkd ; subsitain¢e 6Brohdl £1a8€i ng a
10 pol yoxyet hyl ene unit, such as pol yepi chl orohydrin et her,

pol yoxyet hyl ene bietirdmit Auiiiarpol § okjexmgplaghic cehgsEomey yeBl et her

pol yoxypropyl ene bi sphenol A ether and pol yoxyethyl ene pol yoxypropyl ene
gl ycol ether. 15antioxidanthe pa %‘Eﬁ)‘%’tﬁh%%r(@fu‘&%eﬂsi &t ﬁ?’géﬁHPd

i nven- tion, which is a crystalline solid an ano ous
5 type heatBQtabilizer), a fqght resiéi%nce improver, a

fluidity improver, a lubricant, a filler, a reinforcing
agent (such as a glass fiber), a colorant (such as a
dye or a pigment), a foaming agent, an antistatic
agént, and a mold release agent. Hereinbelow is given

10 - a detailed explanation on these solid substances which
can be added to the masterbatch.

Examples of flame retardants other than the non-
polymerizable liquid substance (B) include a halogen-
containing flame retardant, a phosphorus—confaining

15 flame retardant and an inorganic flame retardant.

Specifié eiamples of halogen—containing'flame
retardants include a bisphenollhalide, an aromatic
halide, a polycarbonate halide, an aromatic vinyl
polymer halide, a.cyanurate halide-containing resin and

20 a polyphenylene ether halide. Of these, decabromodi-
phenyloxide, tetrabromobisphenol A, an oligomer of
tetrabromobisphenol A, a bisphenol bromide-containing
phehoxy resin, a bisphenol bromide-containing polycér-
bonate, polystyrene bromide, crosslinked'polystyréne

25 bromide, polyphenylene oxide bromide, polydibromopheny-



g

solid at a tenperature of 300 C,- inparts desirable. properties to the resin
conposition. The solid sub- stance (C) is dispersed in, swelled with or

di ssol ved 20 in the thernoplastic resin (A) and the non-pol yneri z-
able liquid substance (B). Wth respect to the type of the solid substance
(O, there is no particular Iimta- tion asgjong as they satisfy the
above-nentioned re- quirenents. Exanples of solid substances (C) include 25
an anti-bl ock agent, an oil absorptive conpound, a heat: 79 stabilizer
and a |ight stabildreeroxide, aantmidéensation oproddeabssfndecébronsdpphénayl
ably from 0.000001 to 100 parts by weight, nore prefer- ably fromO0.01 to
20 parts by wei ghixidesiispdmobbly Balogenfcontf@iding pllogphéatepyawei ght,
relative to 100 parts by weight of the thernoplastic resin (A). The

anti - bl ock agent fHaararesin dand pbehentike Gre spxefewmpedent which is

enpl oyed for inproving the han- dling characteristics (such as

mel t - adhesi on prevent %#aMpLes of phpwphorss- %ﬁn¥¢kp¥%glﬁl%%ﬂpﬁgF?F@ﬂnﬁﬁlch

i s conposed of the thernoplastic resin (A apd the pon
P % include fgd phosphorus, gn 1norgan{E pﬁbsghate and the

like.
Examples of red phosphorus flame retardants in-

clude not only an ordinary red phosphorus but also a
red phosphorus product which has been coated with a

10 film of at least one metal hydroxide selected from the
group consisting of aluminum hydroxide, magnesium
hydroxide, zinc¢ hydroxide and titanium hydroxide. As
another red phosphorus product, there can be mentioned
those which have been coated with a film composed of a

15 mixture of a metal hydroxide (selected from the group
consisting of aluminum hydfoxide, maghesium hydroxide,
zinc hydroxide and titanium h}droxide) and a thermoset-
.ting'resin. As still another red phosphorus produgt,
there can be mentioned those which have been coated

20 with a double-film layer comprising an inner film
composed of a metal hydroxide (selected from the group
consisting of aluminum hydroxide, magnesium hydroxide,
zinc hydroxide and titanium hydroxide) and an outer
film composed of a thermosetting resin.

25 A representative example of inorganic phosphates



able liquid substance (B). Exanples of anti-block agents include organic
acid netal salts, such as netal soaps; netal oxides; inorganic acid salts;
waxes; 15 m nerals, such as silica, alumna, talc and di atonma- ceous
earth; metals, such as iron; fibers, such as cotton and pul p. These solid
substances may be em ployed either individgglly or in conbination.. Anong
these solid substances, it is preferred to use those 20 powdery

subst ances whi ch have a nunber average particle diameter of from0.01 to
300 pm Wien a posebly ssh-the ahesphodusy-comtaireng vElamge rerarddrt is

di aneter of less than 0.01 pmis used, aggloneration of these powdery

subst ances is Iihmmpnu@ndmsdduﬂmﬁagenasly 25 occur. \Wen a powdery
substance having a nunber aver - 80 age particle dianmeter of nore than

300 [err]mis used, tHxamplesofof H@Qﬁmmtﬂlcﬁm%frqwqmw%w% resin

(A) into the non- Rolynerlzable | i quid substancezﬂg I S Ilkel to be
decreased. 5 uminum hydroxige o magnesivm hydsonidey t‘%o ¥R anti -

bl ock ager}’t ! nC_l ngc\irotaq.lcn. esalcta ClU.lTP %e rso%:lz:[dsé, ti)earxyium hydroxide,

basic magnesium carbonate, zirconium hydroxide, a
hydrate of an inorganic metal compound (such as tin
oxide hydrate), zinc borate, zinc metaborate, barium
metaborate, zinc carbonate, magnesium carbonate, calci-
10 um carbonate, barium carbonate and the like. These
-comﬁounds can be used individually or in combination.
Of these, as an inorganic flame retardant which has not
only excellent flame retardancy but is also commercial-
ly advantageous, there can be employed at least one
15 compound selected from the.group consisting of magnesi-
um hydroxide, aluminum hydroxide, basic magnesium
carbonate aﬂd hydrotalcite.
With respect to the amount of the flame retardant
other than the non-polymerizable liquid substance (B),
20 it is preferred that the amount is from 1 to 100 parts
by weight, more preferably from 1 to 50 parts by
weight, still more preferably from 3 to 20 parts by
weight, most preferably from 5 to 15 parts by weight,
relafive to 100 parts by weight of the masterbatch

25 comprising the resin composition of the present inven-



liumsalts, magnesiumsalts, calciumsalts, strontiumsalts, bariumsalts,
zinc salts, cadmumsalts, alum- numsalts, ceriumsalts, titaniumsalts,
zirconium 10 salts, lead salts, chromumsalts, manganese salts,
cobalt salts and nickel salts of organic carboxylic acids as nentioned

bel ow. straight chain saturated fatty acids, $3ich as butyric acid,
n-caproic acid, pelargonic acid, n-capric acid, undecanoic acid, lauric 15
acid, nyristic acid, palmtic acid, stearic acid and arachic acid; straight
chai n unsaturated ¥4®Ry acids, such as oleic acid, linoleic acid and
linolenic acid; branched fatty acids, such as isostearic aiid; EydrOéyl
group-contai ning fatty BBrgeerq if desirefnopd leastyosg flame,rgptardant
12- hydroxystearic acid. . benzoic acid; .ngphthenic _acid;.abhietic acid; and
resin acids of ros?ﬁ?1§b§ﬁya§a§e§?rSﬂpﬁarFE ggﬁdWaE%SFBP SEOFowgféﬁlBQides
as the anti-bl ock nt _ingl Zin xide, ;alum |y L0x| de) ..

al um num 25 s?ﬁ%cﬁ?gfgsggﬁggsfgﬁ Pc%% g%ﬁdg?gggéﬁcggkgégﬁgéf g%?6¥{

81 um carbopate, t}Laglym.edhd8roh’ e gkdbp BBRSYTLIXEISE a novolak
resin, a triazine skeleton-containing compound, a
silicone resin, a silicone o0il, a fluororesin, an
aramid fiber and a polyacrylonitrile fiber.

With respect to the amount of the above-mentioned

10 flame retardant auxiliary, it is preferred that the
amount is from 0.001 to 40 parts by weight, more pre-
ferably from 1 to 20 parts by weight, most preferably
from 5 to 10 parts by weight, relative to 100 parts bf
weight of the masterbatch.

15 When the above-mentioned novolak resiﬁ is used in
combination with the above-mentioned aromatic phosphor-
ic ester, the novolak resin also acté to improve the
melt fluidity and heat resistance of the resin composi-
tion of the present invention; however, the compatibil-

20 ity between the thermoplastic resin (A) and the aromat-
ic phosphoric ester (B) is slightly lowered. The
novolak resin is a thermoplastic resin which can be
obtained by subjecting a phenol and an aldehyde to a
condensation reaction in the presence of an acid éaté-.

- 25 lyst, such as sulfuric acid or hydrochloric acid. For



manganese di oxi de and magnesi um oxi de. Especially, alunina and silica which
are already nentioned above as mnerals are preferred. 5 Exanpl es
of inorganic acid salts as the anti-block agent include bariumtitanate,
barium sul fate, nmanga- nese carbonate, magnesi um carbonate and cal ci um car -
bonate. Exanples of waxes as the anti-block aggpt include 10

or ganosi | oxane wax, polyolefin wax and pol ycaprol ac- tone. As the
anti - bl ock agent, hydrophobic netal oxides, such as hydrophobic silica and
hydr ophobi ¢ al umi naeﬂénﬁﬂﬁépeﬁh@ h#thbal ebredbtE@hiRgOaUablolaxdreriebiie
netal. 15 oxi des, the surfaces of netal oxides are chemcally or
physically treated aésbribadl abepaguepl 487 &ocA65 sCMKabuashi Jikkengaku

al kyl al koxysi | ane or an al kyl hal ogenated sil ane; a pol ysil oxane, such as
di met hyl si | oxane; synteshokuge to dafukal (RapertimenitalelPplynect Chaird sttiny,
surfaces of 20 the netal oxides. The oil absorptive conpound as the
sol i d substance (C)SeziescdbnpCandengatinni Podypeojaation argdrovi ng the

di ssolution of the thernoplastic resin (A into_the non-polynerizabl e

li qui d subst®nce (Byolyadditipm)”obwhich ywaprpybléshed Ry Byprifsyr shuppan

conpound having a
P . g Co., Ltd., Japan).

A scheme (6), illustrating a typical example of

the production of novolak resins, is shown below.

10 OH OH

@ + CH0 @—cHzOH |
(6)
OH OH . OH  OH . OH
| —H20 @%Hz‘@ - ‘(@'CHZ}
. n

Sewony

15
Specific examples of phenols used for the produc-
tion of novolak resins include phenol; o-cresol; m-
cresol; p-cresol; 2,5-dimethyl-, 3,5-dimethyl-, 2,3,5-
20 trimethyl-, 3,4,5-~trimethyl-, p-t-butyl-, p-n-octyl-,

p-stearyl-, p-phenyl-, p-(2-phenylethyl)-, o-isopropyl-,
p-isopropyl-, insopropyl—, p-methoxy~ and p-phenoxy-
phenols; pyrocatechol; resorcinol; hydroquinone; sali-
cylaldehyde; salicylic acid; p-hydroxybenzoic acid;

25 methyl p-hydroxybenzoate; p-cyano- and o~cyanophenols;



82 nunber average particle dianeter of fromO0.001 to 1000 [err]mfrom a

vi ewpoi nt of the effect of inproving the dissolution characteristics of the
t hernoplastic resin (A) into non-polynerizable |iquid substance (B). 5
Exanpl es of oil absorptive conpounds include powdery substances or porous
powdery substances, such as those which are ngﬁg of a thernopl astic resin,
a thernoset- ting resin, a netal, a netal oxide, flanme retardants,

rei nforcing agents and ceram cs. 10 As one of the oil absorptive

conpounds as the s%lﬁyéﬂaﬁ%_saﬁeeﬁ&ultaﬁ&e safidbeprhptirorgbenzehesm fon-
plastic resin having a substituent which has an affini- ty to the

non- pol yrreri zabl e | 4fudd; SePaloneryiBp-hyieokbenmaphesuilfonaten ((dehydaioky -

has a nunber average 15 particle diameter of fromO0.001 to 1000 pm

It is preferred thaphengh)phengbphasphiniesansdcompthyd 4é-hydroxyphenyl)

nmononer (containing a polynerizable unsatu-- rated. group) selected fromthe

group consi sting ofphangbphoaphdnaaﬁboﬂthdr9§V9h§§YéPgPS@b@ﬁigsaﬂi@yl 20

(netha)acrylgte; (ngiﬂgiazLK;gnggghggggghggégo%égégrghd diphenyl 4-hy-
droxyphenylphosbhonate. |

Specific examples of aldehydes used for the pro-
duction of novolak resins include formaldehyde, acetal-
dehyde, n-propanal, n-butanal, isobutyl aldehyde, 3-

10 methyl-n-butanal, benzaldehyde, p-tolylaldehyde and 2-
phenylacetoaldehyde.

The above-mentioned triazine skeleton-containing
compoun@ acts as a flame retardant auxiliary for en-
hancing the flame retarding effects of a phosphorus

15 flame retardant. Specific examples of triazine skele-
ton-containing compounds includé melamine, melam repre-
sented by formula (7), melem represented by formula
(8), mellon (a product obtained by deammonium reaction
of three molecules of melem at 600 °C or higher, gener-

20 ating three moleculeé of ammonia), melamine cyanurate
represented by formula (9), melamine phosphate repre-
sented by formula (10), succinoguanamine represented by
formula (11), adipoguanamine, methylglutaroguanamine, a

melamine resin having a structure represented by formu-

25 la (12), and a BT resin having a structure represented



carbon group, such as a dial kyl (metha)acrylam de; a- olefins, such as

1- hexene; alicyclic vinyl conpounds, such as vinylcycl ohexane; allyl ethers
whi ch have a hydrocarbon group, such as dodecyl allyl ether; vinyl 25
esters which have a hydrocarbon group, such as vinyl 83 caproate; vinyl
et hers whi ch have a hydrocarbon group, suchggs butyl vinyl ether; and
aromati c vinyl com pounds, such as styrene. The above-nenti oned

t hernopl astic resin as the oil 5 absorptive conpound nmay conprise a
smal I anmount of &ycrfeasuleEk ) noofTethdsy, Mk dmimastydnvragod yher i-zabl e
unsaturated groups as long as it holds thernoplastici- ty. Exanples of such
crossl i nkabl e nopreferred |fmm (thet ha)ewpodrt st ofhen xisddeanceal tohol , such
as et hylene - 10 gl ycol di (netha)acrylate; (netha)acrylates of a polyhy-
dric al cohol, sudelagidliyedrisin.or tetranethyl ol net hane; and divi nyl benzene.
Exanpl es of thernosetting resins as the oil ab- sorptive conpound include a
copol yner of an aronmatic 15 vinyl nmononer (e.g. a
styrehe-dgvinylbenzene copol yner)

- |
HzN—(ﬁ/N\?/N \% \cl:—NHz

\?/N N\?/N (7),
NH:2 NH:2
10
¢¢}{\\ f’){\\
H,N-C Cc C—NH
27 l ] 2
N_ N N
15 - \?/ \C/
: i
(8),
N§§?)/N
'PJHZ
20
HzN—c/N\C_;@ e _N
' ] s 0—¢ \,:——OH
NH2 gH

25



and a crosslinkabl e nononer
copol yner of (nmetha)acryl ate
a phenolic resin; a nelamne
pol yester resin; a furan res
a silicone resin; a diallyl
i nvention, for inproving the
resin (A and the 25 no
84 mixing therebetween, it i
(A) and (B) is perfornmed in
conpatibility with both cgﬁg
ing, the solvent (D) is re

25

having a plurality of unsaturated bonds; a
and the above-nentioned crosslinkabl e nononer;
resin; an epoxy resin; an unsaturated 20
in; a urea resin; a xylene- fornal dehyde resin;
pht hal ate resin; 9and an aram d. In the present
conpa- t|b|||ty bet ween the thernopl astic
n- pol yneri zabl e i qui d substance (B) during the
s prefefred that the m xi ng between conponents
t he presegce of a solvent (D) which has high
et s (A can B} a er-the m x- '
vedr%romt%e glugt re FIEZV\%PE% confptfhbnt (A) i's

di ssolved in or swelled with cogponenta(B). Exanpl es.of solvents (D)
i ncl ude hydrocarbons, hal ogenate ocar bons, al cohols, phenols, ethers,
10 acetal s, ketones, fatty acifs, acid anhydrides, esters,
5 2
,/N§§ //N§§
H2N—C C—CHZCH2 C C—NHZ(HL
| | [ I
N\\ ’/N N\\ N
= s
10 ¢ ¢
NH2 NH2
N No
-HN-C ?—NH—CHz—HN—% ?—NH—
u .
N N
15 N\C¢N \(f/ (12), and
NE NH
| |
I
20 0
)\N
N /8 H/é
—ﬁqu—o—c /C——O-——Arl—O——-c/ ~C
~~ ke /é /N—Arz——N [ o pr
0 0] (13),
ha



ni trogen conpounds, sul fur conmpounds, and inorganic solvents. It is

preferred that the amount of the solvent (D) is fromO.1 to 100 parts by

wei ght, nore preferably from1l to 50 parts by weight, nost prefer- 15

ably from5 to 20 parts by weight, relative to 100 parts by wei ght of the

thernopl astic resin (A). O these solvents, predgrred are those which are

sel ected fromethers, acetals and hydrocarbons and which have a boiling

point in the range of from 200 to 20 300 [err]C. Exanples of ethers

i ncl ude di phenyl ether and butyl phenyl ether. Exanples of acetals include

1, 1- diethoxyethane and 2, 2-di et hoxypr opane. Exanpl es of hydrocarbon

sol vents include pentane, 2-nethyl butane, hexene, 2-nethyl pentane,

2, 2-di net hyl butane, 2, 3-wB8rein edcheflyl reprasentsept ane, oct ane,

2,2,3-trinethyl 85 pentane, isooctane, nonane, 2,2, 54l

decane, dodecane, unsaturat@®daliphatic hydrocarbons, b¢THSSHE BIHﬂ@nﬁEEN

xyl ene, ethyl benzene, anylbenzen?, i sopropyl benzene, cufene, RERIACEDene,
yF

napht hal ene, 5 t et r aPPRD Py FBERSER/EESP- cynene, ¢
5

The above-mentioned silicone resin used as a flame
retardant auxiliary is one which has a three-dimension-
al network structure which is obtained by combining the
structural units SiO,, RSiO3/2, RSiO and RSiOl/z. In

10 these structural units, each R ipdependently represents
an alkyl group, such as a methyl group, an ethyl group
or a propyl group, an aromatic group, such as a phenyl
group or a benzyl group, or a vinyl group—confaining
substituent group obtained by intréducing a vinyl group

15 to the above-mentioned alkyl group or the above-men-
tioned aromatic group. Especially, a silicone resin,
in which R is the above-mentioned vinyl group-contain-
ing substituent group, obtained by introducing a wvinyl
group to the above-mentioned alkyl group or the above-

20 mentioned aromatic group, is preferred.

The above-mentioned silicone resin can be obtained
by hydrolyzing orgénohalosilanes corresponding to the
above-mentioned structural units ahd subsequently
polymerizing the hydrolyzed products.

25 A silicone oil used as a flame retardant auxiliary

This Sheet Has Been Relplaced .
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di et hyl benzene, pentyl benzene, dipentyl benzene, dode- cyl benzene, biphenyl,
cycl opent ane, nethyl cycl opent ane, cycl ohexane, nethyl cycl ohexane,
et hyl cycl ohexane, p- nenthane, bicycl ohexyl, cycl ohexene, a-pinene, dipen-

10 tene, decalin, petroleumether, petrol eum benzine, petrol eum
naphtha, ligroin, industrial gasoline, kerob i ne, solvent naphtha, canphor
oil, turpentine oil, pine oil and the |ike. these, preferred are those

whi ch have a boiling point in the range of from200 to 15 300 C, such
| b : I 2 j ' bj.plk | .
as amyl benzene, Cy& a?!@%&%&?ﬁosﬂ?&ﬁm&&%@ﬁtgﬁﬁpé ”EtPhEtggglt gﬂggny

When the resin conpos present Is inten

produced in the fygnodepedd by thd FS1PEFILGT ESrh@14SE1a) et hod in which
t he non-polym 20 erizabl'e I'iquid substance (B) is heated, and the

ther- noplastic resin (A) and the non-polynerizable |iquid substance (B)
are m xed together while heating, and ti® resultant is cooled, followed by
pelletization. In this nmethod, it is necbssary that the heating be per- 25
formed at a tenperature in the range(ﬁ-?ddBPQS to 86 (14)

5
R
In formula (14) above, each R independently repre-

sents_a C1-Cg alkyl group, a Cg-Cjy3 aryl group, a vinyl

group-containing group. represented by formula (15) or a

10 vinyl group represented by formula (16).
] e
15
CH,=CH- (16)

As a silicone oil used as a flame retardant aux-
iliary, especially preferred is a silicone oil compris-
20 _ ing_spructural units of formula (14) éontaining as R at
least one substituent selected from the group consist-
ing of the wvinyl group-containing group of formula (15)
and the vinyl group of formula (16).
With respect to.the viscosity of such a vinyl

25 group-containing silicone o0il, it is preferred that the



300 [err]C It is preferred that the m xing of the thernoplastic resin (A)
and the non-pol ynerizable |iquid substance (B) while heating is perforned
by 5 using a dissolution vessel having a stirrer, or an extruder. Wth
respect to the mxing nethod using an extruder, this nmethod is different
froma conventional nelt-extrusion nethodipp that the thernoplastic resin
whi ch has been dissolved in or swelled with the liquid 10 additive is
fed to an extruder. Wth respect to the nethod for cooling and pelletizing
t he resi n conposi.scbisdrtyc disp firem ¢ 0Coeons D09, 080 amhtiltokdwer(@scan be
enpl oyed a nmethod in which the resin conposition is passed through a vessel
cont ai ni ng cool negswaedr adn&515C), moriee predeadblys i, 8@ dx t1i%h Q0D
pelletized by neans of a pelletizer having a rotary cutter (see Fig. 1),
and a net hod i nceptéstokespdpsemepsured iaF @& "§dwed by using a conveyor
belt type cool er equiRped with a cooling system (devel oped by Sandvik Co.,
Sweden) (see Fig. 2)Thgpabove-mentigned fduororesdn nsesk Gsudefi@& f or

m xi ng the thernoplastic resi,n.(A) and the :non-polynerizabl.e |iquid
Cubstance (B ThErednnt ptailabel 380 e HRel RRP TR Mbiaiiha O

extruder for meLkaget rughal: 630 MaRMLY/SE F I MEOTAGHS (A and

polymonofluoroethylene, polydifluorcethylene, polytri-
fluorocethylene, polytetrafluoroethylene and a tetra-
fluoroethylene-hexafluoropropylene copolymer. If

10 desired, a fluorine-containing monomer which is a
monomer selected from monomers contained in the above-
mentioned fluororesins may be optionally polymerized or
copolymerized with a monomer which is copolymerizable
with the fluorine—containing monomer.

15 With respect tolthe method for producing a fluo-
roresin, feference can be made to U.S. Patent Nos.
2,393,697 and 2,534,058. For example, a powdery poly-
tetrafluoroethylene can be obtained by a method com-
prising polymerizing tetrafluoroethylene in an aqueous

20 medium at a temperature of from 0 to 200 °C under a

pressure of from 7 to 70 kg/cm2

using a radical initia-
tor (such as ammonium persulfate or potassium persul-
fate), and coagulating or precipitating the resultant
reaction mixture (in the form of a suspension, disper-

25 sion or emulsion).



25 be mi xed together under an appropriate shearing force 87 for an
appropriate residence tinme so as to cause com ponent (A) to be dissolved
in or swelled with component (B) wthout bringing any of conponents (A) and
(B) into the nolten state (as defined in the present invention). 5

Anot her preferred enbodi nent of the nmethod fojgproducing the resin
conposition of the present inven- tion is a nethod in which the
heat-nmelting of the non- polynerizable substance (B) for rendering liquid
is performed sinmultaneougby dfféctiCelpabrai&hB¥ngfméhe dPipping of a
thernoplastic resin (A and the non-polynerizable |iquid sugstance (B).
Specifically, in thhsldsdfprodadeebdtdi D@nprefderadntpouygsraszahbefigngt ance
(B) is charged in a vessel and heated at a tenperature in the range of from
25 to 300 [err] C ametdmedamerawpl bhtary aefluotdresin (&ying grapealifycadded
thereto while stirring so as to cause conponent (A) to be dissolved in or
swel | ed with conporeigherjordenr structene: awkich tsotktained| byedeby-

pelletization. It is preferred that the m xing of conponents (A and (B) is
perforned i r6the prRgafingfthe fluororesin together with a thermoplastic

resin (the type and function of which are described
below) at a temperature which is not less than the
melting temperature of the fluororesin. For example, a
polytetrafluoroethylene is preferably melt-kneaded

10 together ﬁith such a thermoplastic resin at a tempera-
ture of 300 to 350 °C. By melting the fluororesin
together with the thermoplastic resin, while applying a
shearing force, at a temperature which is not less than
the melting temperature of the fluororesin, the fluo-

15 roresin is highly fibrillated, oriented and crystalli-
zed in the thermoplastic resin. As a result, a fluo-
roresin having a specific higher-order structure can be
obtained. Illustratively stated, the obtained fluoror-
esin is in a branched fibril form, wherein the branched

20 . fibril comprises an oriented trunk fiber and branch
fibers branched from the trunk fiber. Such a fluorore-
sin in a branched fibril form is three-dimensionally
entangled with the thermoplastic resin, so that melt
.dripping of a molded product can be prevented. As the

25 thermoplastic resin to be melt-kneaded together with



20 (D) an organic solvent, and, after the mixing, the organic solvent
(D) is renoved. The thernoplastic resin conposition of the present
i nvention as such can be used as a nolding material for use in, for

exanple, an injection nolding. Alterna- 25 tively, the resin
conposition can al so be used as a 88 maittO%r batch for preparing a nol di ng
material, wherein the masterbatch is added a thernoplastic resin

material which is the same as or different fromthe thernoplastic resin (A)

and t he resul t ant;,gi ' ' ! ¢,a78! Wik Qi a
tenperature, forkggafn%ﬁé?olk'%s?ﬁé raaﬁg'gqjgﬁ%%g'r% lg(sﬁ'tn %Ol@rr. C%t In this

| nstance, variougibbalidyaddl .y Cpoagbnedliéndl dihietss 16Amatles pria aiddey

along with the masterbatch erein ese liquid additives and'solid

addi tives nay i nghdfleal@ubber-mbaseied ¢sine (1g.5a%e radbeiemodified
non- pol ynmeri zabl e |i quid substance (B) and the solid substance (C). Wth

respect to the ypollgktgkehern Febacithe] vdewpointpofataseodin applyingf & he
thernoplastic resin (A) used in the masterbatch and the thernoplastic resin
5 high shearing force to the fluororesin.

As a method for producing the above-mentioned
fluororesin having a specific higher-order structure,
for example, the following two methods can be men-
tionéd. In the first method (two-step process), a

10 fluororesin, a thermoplastic resin, and optionally a
dispersant are melt-kneaded together at a temperature
‘which is_not less than the melting temperature of the
fluororesin, thereby obtaining a masterbatch. Subse-
guently, the obtained mastérbatéh is melt-kneaded

15 together with a thermoplastic resin and a flame retard-
ant. In the second method (one-step process), use is
made of an extruder which has a first extrusion zone
and a second extrusion zone having a side feed opening.
A fluororesin, a thermoplastic resin.and optionally a

20 | dispersant are melt-kneaded together at a temperature
which is not less than the melting temperature of the
fluororesin in the first extrusion zoﬁe and then,
further melt-kneaded in the second extrusion zone at a

temperature which is lower than the temperature in the

25 first extrusion zone while feeding a flame retardant



15 material to be nelt-extruded together with the master- batch, the
sel ection can be nade according to the glass transition tenperature (TQ)

t hereof in case of an anorphous polyner, and the selection can be made ac-
cording to the nelting tenperature (Tm thereof in case 20 . of a o
crystalline polymer. The Tg or Tm of the thggpyo- plastic resin (A) used in
the masterbatch is preferably 100 [err]C or nore, nore preferably 140
[err]C or nore, nost preferably 200 C or nore. On the other hand, the Tg or

Tm of the t her nopl gakbaghethe &aber Fakdt o imgl.t- 25 ext ruded
together with the nmasterbatch is preferably in 89 the range of 85 to 200

[err]C, nore preferabl ywithmr8speetlo [ther bbovéimenitdoheidhartamdioeat i C
resin (A) used in the nasterbatch and the thernoplastic resin material to
be nelt-extruded tagether above-meotidasedr fibne settegden® auxililsgy, it is
above-nenti oned respective preferred ranges of Tg or Tm the advant ageous
ef fects of the prepsafernednthetother £ibest halsf ant pverpgex dilsmeder wh h

respect to the thernoplastic resin to be nelt-extruded together with the
mast er bat chsconpri §FAR 1 to 500 pm and an average fiber length of from

0.1 to 10 mm. The aramid fiber can be produced by a
method in which isophthalamide or polyparaphenylene
terephthalamide is dissolved in a polar solvent con-
taining an amide, or sulfuric acid, and'thé resultant
10 solution is subjected to dry spinning or wet spinning.
With respect to the above-mentioned polyacryloni-
trile fiber as the above-mentioned flame retardant
auxiliary, it is preferred that the average diameter is
1 to 500 pm and the average fiber length is 0.1 to 10
15 mm. With respect to the method for producing a poly-
acrylonitrile fiber, there can be Mentioned a dry spin-
ning method in which an acrylonitrile polymer is dis-
solved in a solvent (such as dimethylformamide), and
the resultant solutibn is subjected to a spinning under
20 the flow of air at 400 °C, and a wet spinning method
in which an acrylonitrile polymer is dissolved in a
solvent (such as nitric acid), and the resultant solu-
tion is subjected to spinning in water.
As examples of the above-mentioned thermoplastic

25 elastomers, which may optionally be contained in the



10 the resin conposition of the present invention, there is no
particular limtation. Exanples of thernoplastic resins include a

pol ystyrene resin, a pol yphenylene ether resin, a polyolefin resin, ,
pol yvinyl chloride resin, a polyande resin, a polyester resin, a poly- 15
phenyl ene sulfide resin, a polycarbonate resimgg polynethacrylate resin, a
pol yacetal resin, a polyar- ylate resin, and a pol ysul fone resin. These

t hernmo- plastic resins can be used individually or in conbina- tion. O
these thernopl asti ¢ feasim Scompddl yEdry ISAEtRE presef€Sifvéntidn PotHEAE heaat e
resin are preferred. Exam ples of polystyrene resins include
rubber-nodi fi ed styreneaegroiiorsd.a |pplystyreasendlasmvamdr 0na pelyolsfsol i d
substances can be added to the masterbatch conprising the resin 25

conposi tion of the Elastomenyantpeiyuréethans eslagtome®) aol,2-polshabaes
include a flame retardant other than the non-polynerizable |iquid substance
(B), a flane retardddengnglasignen, ihoodpvinyl chleridgrelasgomer and the

anti oxi dant, a heat stabilizer (such as a tin conmpound
5 like. The éﬁermoplastic pol§g¥yrene elastomer is

particularly preferred. The amount 6f the thermoplas-
tic elastomer is preferably from 1 to 30 parts by
weight, more preferably from 2 to 20 parts by weight,
most preferably 2 to 10 parts by weight, relative to
10 100 parts by weight of the above-mentioned masterbatch.
The above-mentioned thermoplastic polystyrene
elastomer is selected from a block copolymer comprised
of aromatic vinyl compound units and conjugated diene
compound units and a hydrogenated block copolymer
15 obtained by partially hydrogenating the conjugated
diene moiety of the above block copolymer. Examples of
aromatic vinyl monomers usable for producing the above-
mentioned blbck copolymer include styrene,
a-methylstyrene, p-methylstyrene,.pfchlorostyrene, P-
20 bromostyrene, 2,4,5-tribromostyrene and the like.
Styrene is most preferred, but étyrene may be copoly-
merized with other aromatic vinyl monoﬁers mentioned
above.
.As examples of conjugated diene monomers usable

25 for producing the above-mentioned block copolymer, 1,3~



5 type heat stabilizer), a light resistance inprover, a fluidity

i nprover, a lubricant, a filler, a reinforcing agent (such as a gl ass -
fiber), a colorant (such as a dye or a pignent), a foam ng agent, an
antistatic agent, and a nold rel ease agent. Hereinbelowis given 10 a
detail ed explanation on these solid substggses which can be added to the
mast er bat ch. Exanpl es of flanme retardants other than the non- polynerizable
| i qui d substance (B) include a hal ogen- containing flane retardant, a

phosphor us- cont buteddehe, isopredE ard AH@NikE & bealegitlichdd ane
retardant. Specific exanples of hal ogen-containing flane retardants include
a bisphenol halide, &t aespecthald dhe dloadky canrfitatmathiadn def the aromati c
vinyl polyner halide, a cyanurate halide-containing resin and 20 a

pol yphenyl ene etbervekalenddoned hllosde copedymesnodibe ek woptelymer is

t et rabr onobi sphenol A, an oligoner of tetrabronobi sphenol A, a bisphenol

br om de- cont ai nPHgfprabdyy ar ddineary iogkh eepolymesn davEsaig & Rt imisaar -
bonate, polystyrene brom de, crosslinked polystyrene 25 brom de,

pol yphensl ene o¥i@8 Bfenit@& SFGMpdicor é%pl%l%g-)n or S(BSB)y, or a star-

shaped block copolymer having a conjugated diene at the
linkage center and'héving a configuration of (SB)pX,
wherein S represents a polymer block comprised of
aromatic vinyl compound units, B represents a polymer

10 block comprised of conjugated diene compound units
and/or a partially hydrogenated product thereof, X
repreéents a coupling agent residue (e.g., silicon
tetrachloride, tin tetrachloride, a polyepoxy
compound), n represents an integer of from 1 to 3, m

15 represents an integer of 1 or 2, p represent an integer
of from 3 to 6. Among them, linear block copolymers
having a 2-biock configuration "SB", a 3—block configu-
ration "SBS", and a 4-block configuration "SBSB" are
preferred. |

20 The resin composition of the present invention may
optionally contain at least one mold release agent
selected from the group consisting of a higher saturat-
ed aliphatic carboxylic acid and a metal salt fhereof,
a carboxylic ester wax, an organosilozxane wax, a polyo-

25 lefin wax and a polycaprolactone wax.



91 |l ene oxide, a condensation product of decabronodi phenyl oxi de bi sphenol,
a hal ogen-cont ai ni ng phosphate, a fluororesin and the |like are preferred.
Exanpl es of phosphorus-containing flane retardants 5 i nclude red
phosphorus, an inorganic phosphate and the |ike. Exanples of red phosphorus
flame retardants in- clude not only an ordi naggered phosphorus but also a
red phosphorus product which has been coated with a 10 filmof at

| east one metal hydroxide selected fromthe group consisting of al um num
hydr oxi de, nmagnesi um hydrioxi aeount nof hyble arnotid netedaseaagenthysdr pxefierabdy
anot her red phosphorus product, there can be nentioned those which have
been coated wth a fféom @ddpobeds apantssby weighki ureref pnefierablyy@r dxteae
(selected fromthe group consisting of alum num hydroxide, magnesi um

hydr oxi de, zinc hycﬁq Paxes b veight unnestrexeferabhy Q- 8hEPndsBertt PHg
resin. As still another red phosphorus product, there c¢can be_nenti oned

t hose whi ch have béﬁ*ﬂﬁﬁﬂeﬁé@ﬁFlVG taﬁf%0a935ﬁ5|€wa?hghsy%f ERGpRPeVRG an
i nner film conposed of a netal hydroxjde (selected fromthe group

consi sting df al umiTRINFIRRE xT?Eﬁé %%gfun1hydroxide, zi nc hydroxi de and

titani um hydroxide) and fﬁbﬁ&”éﬂe above-mentioned mold release agents, one
or more compounds selected from the group consisting of
higher saturated aliphatic carboxylic acids and metal
salts thereof are preferred.

10 As preferred examples of higher saturated aliphat-
ic carboxylic acids, there can be mentioned Cj;5-Cy-p
straight chain saturated monocarboxylic acids, such as
lauric acid, myristic acid, palmitic acid, stearic
acid, behenic acid, montanic acid and the like.

15 Preferred examples of metal salts which are those
of thé_above-mentioned higher saturated aliphatic
carboxylic acids include lithium salts, sodium salts,
potaSsium salts, magnesium salts, calcium salts, alumi-
num salts, zinc salts and the like. Aﬁong these, =zinc

20 stearate, magnesium stearate, calcium stearate and
aluminum stearate are preferred. |

The reéin composition of the present invention may
optionally contain at least one fluidity improver
selected from the group consisting of a copolymer -

25 comprising aromatic vinyl compound units and acrylic



filmconmposed of a thernpsetting resin. 25 A representative
exanpl e of inorganic phosphates 92 usabl e as the phosphorus-contai ni ng
flame retardant i s amoni um pol yphosphat e. Exanpl es of inorganic flane
retardants i-nclude al um num hydr oxi de, magnesi um hydroxi de, dolomte, 5
hydrotal cite, calcium hydroxide, barium hydreyide, basic magnesium
carbonate, zirconium hydroxide, a hydrate of an inorganic nmetal conpound
(such as tin oxide hydrate), zinc borate, zinc netaborate, barium

met aborate, zinc Ca&HOR3EEm aaﬂaeéhyehcaaaoaﬂﬁha@%%ydéecarbonuma
car bonat e, barlun1carbonate and the I'i ke. These conpounds can be used

i ndi vidual ly or i mignér e? aélal hQSBigﬁéraﬂatﬂ?r gandcebltar® aehagpamt
whi ch has not only excellent flane retardancy but is also conmercial- |y
advant ageous, therfatey deiénphiied athighetr ahéph&tic alcohpduaddsel ect ed
fromthe group consisting of magnesi- um hydroxi de, al um num hydr oxi.de,
basi ¢ magnesi um camdgombl tc apoabydrotal cite. Wth respect to the anmount of

the flame retardant
5 . The amount of the fluidity improver is preferably

from 0.1 to 20 parts by weight, more preferably 0.5 to
10 parts by weight, most preferably 1 to 5 pérts by
weight, relative to 100 parts by weight of the-apove—
mentioned masterbatch.

10 Examples of aromatic vinyl monomer units in the
above-mentioned aromatic vinyl-acrylic ester copolymer
as a fluidity improver include those derived from
styrene, a-methylstyrene, p-methylstyrene, p-chloros-
tyrene, p—ﬁromostyrene, 2,4,5-tribromostyrene and the

15 like. Styrene is most preferréd, but styrene may be
copolymerized with other aromatic vinyl monomers men-
tioned above.

As examples of acrylic ester monomer units in the
above-mentioned aromatic Qinyl—acrylic ester copolymer

20 as a fluidity improvér, there can be mentioned those
derived from acrylates which have an alkyl group having
1 to_8 carbon atoms, e.g., methyl acrylate, butyl
acrylate and the like. |

The acrylic ester compound unit tontent of the

25 above-mentioned aromatic vinyl-acrylic ester copolymer



ot her than the non-pol ynerizable |iquid substance (B), 20 it is
preferred that the amount is from1l to 100 parts by weight, nore preferably
from1l to 50 parts by weight, still nore preferably from3 to 20 parts by
wei ght, nost preferably from5 to 15 parts by weight, relative to 100 parts-
by wei ght of the masterbatch 25 conprisdthg the resin conposition of
the present inven- 93 tion. Further, if desired, at |east one flane
retardant auxiliary nmay be added to the masterbatch conprising the resin
conposi tion of tl&s @ Kanditwemprovenhisipfeferably £xomec? eto f4@n% the
group consisting of a novolak resin, a triazine skel eton-containing
conpound, a silidi@htesinprey preferxaklyifrom J 1t r2f &iky welehtm dT¥i ber
and a polyacrylonitrile fiber. Wth reifect to the anpunt of the

above-menti oned # Prefquzag that iR 19eRyioned i CORPEYEST RAT AL t he

par s by el gnt , SRUSE{rLrERRRSE S AR 19 % eyl R TR on st {0

100 partssby 'lar weight) of from 2 to 10 cp (centipoises) as meas-

ured in a 10 % by weight solution in methyl ethyl

ketone at 25 °C. If the solution viscosity is less
than 2 cp, the impact strength of the resin composition
ié lowered. On the other hand, when the solution

10 viscosity is larger than 10 cp, the improving effect on
the fluidity is reduced. |

The aliphatic hydrocarbon as a fluidity improver
can be selected from liquid paraffin, natural paraffin,
microwax, polyolefin wax, synthetic paraffin, and

15 partial oxidation products thereof, fluorides thereof,
chlorides tﬁereof and the like.

The higher fatty acid as a fluidity improver can
be selected from saturated fatty acids other than those
which are mentioned above as mold release agents.

20 Specifically, as a fluidity improver, there can be used
ricinoleic acid, ricinoelaidic acid, 9-oxy-l2-octadece-
noic acid; and the like.

The higher fatty acid ester as a fluidity improver
can be selected from monohydric alcohol esters of fatty

25 acids, e.g. methyl phenylstearate and butyl phenylstea-



wei-ght of the masterbatch. 15 When t he above-nmentioned novol ak
resin is used in conbination with the above-nenti oned aronmati c phosphor- ic
ester, the novolak resin also acts to inprove the melt fluidity and heat
resi stance of the resin conposi- tion of the present invention; however,
the conpatibil- 20 ity between the thgygoplastic resin (A) and the
aromat - ic phosphoric ester (B) is slightly lTowered. The novolak resin is a
t hernopl astic resin which can be obtained by subjecting a phenol and an

al dehyde to a C%%&ﬁhj&@f&iméﬁoi heésbépseoeepOiybasaci dcidsa- 25
| yst, such as sulfuric acid or hydrochloric acid. For 94 exanple, the

net hod for obtaidigg &imp&té@ﬁjm bEtHasaté besonbipageestdrst 0e4f5 of
" Kobunshi Jikkengéﬁu 5, Jushukugo to Jufuka (Experinental Polyner

Chemistry, Seri asofbitadenselavrate] yserbrtanononostéarate, Psbybdsani on) "
(which was published by Kyoritsu Shuppan Co., Ltd., Japan). A schene (6),
illustrating a tmymoclextepserbitahesesgdicleateof spebdtar triphsatps
shown bel ow.
5 polyoxyethylene sorbitan monolaurate, polyoxyethylene
sorbitan monopalmitate, polyoxyethylene sorbitan mono-
_stearate, polyoxyethylene sorbitan monooleate; fatty
acid esters of glycerin monomer, e.g. stéaric acid
monoglyceride, oleic acid monoglyceride, capric acid
10 monoglyceride, behenic acid monoglyceride; fatty acid
esters of polyglycerin, e.g. polygiycerin stearic acid
ester, polyglycerin oleic acid ester, polyglycerin
lauric acid ester; fatty acid esters having a polyalky-
lene ether unit, e.g. pplyoxyethylene monolaurate,
15 polyoxyethylene monostearate, polyoxyethylene monoo-
leate; neopentyl polyol esters of fatty acids, e.g.
neopentyl polyol distearate; and the like.
The higher fatty acid amide as a fluidify improver
can be selected from monoamides of saturated fatty
20 acids, e.g. phenylstearamide, methylol stearamide,
methylol behenylamide; N,N'-disubstituted monoamides,
e.g. coconut oil fatty acid diethanolamide, lauric acid
diethanolamide, oleip acid diethanolamide; saturafed
fatty acid bisamides, e.g. methylene bis(lz—hydroiy-

25 phenyl) stearamide, ethylene bisstearamide, ethylene



10

[err]

tion of novol ak resins include phenol; o-cresol; m cresol; p-cresol;

2, 5-di et hyl -

p-t-butyl-,

0-i sopropyl -

3,5-dinmethyl-, 2,3,5- 20 trimethyl-, 3,4,5-trinethyl-

p-n-octyl -, p-stearyl-, p-phenyl-, p-(2-phenylethyl)-

p-isopropyl-, misopropyl-, pigethoxy- and p-phenoxy-

phenol s; pyrocatechol; resorcinol; hydroquinone; sali- cylal dehyde;
salicylic acid; p-hydroxybenzoic acid;, 25 nmet hyl p-hydroxybenzoat e;
p-cyano- and o- q&aﬂppmempdﬁoxyphaﬁypjhyﬁé@ﬁahfﬂéﬁnhéﬂhﬁéﬂhylenedbls(12-
p- hydr oxybenzenesul f on- ‘ani de; cycl ohexyl p-hydroxybenzenesul fonat e;

(4- hydr oxy- phenydpdeyyheiivs phsteéaramide; netbpatid- bidanigesengly. m-
phenyl phosphi nat e, 4-hydroxyphenyl phosphonic acid; 5 et hy

4- hydr oxypheny| ptoosphemat zis 6h2i-by@ghexyphdnni) 8t©§¥pﬂéﬂ§rph0§phbﬁate

Speci fic exanpl es of al dehydes used for the pro- duction of novol ak resins

i ncl ude for mal dekijre, acet al -

5

10

15

20

25

The higher aliphatic alcohol as a fluidity improv-
er can be selected from monochydric alcohols, e.g. |
stearyl alcohol, cetyl alcohol; polyhydric alcéhols,
e.g. sorbitol, mannitol; polyoxyethylene dodecylamine;
polyoxyethylene octadecylamine; allyl ethers having
polyalkylene ether units, e.g. polyoxyethylene allyl
ether; polyoxyethylene alkyl ethers, e.g. polyoxyethy-
lene lauryl ether, polvoxyethylene tridodecyl ether,
polyoxyethylene cetyl ether, polyoxyethylene stearyl
ether, polvoxyethylene oleyl ether; polyoxyethylene
alkylphenyl ethers, e.g. polyoxyethylene octylphenyl
ether, polyvoxyethylene nonylphenyl ether; dihydric
alcohols having polyalkylene ether units, e.g. polye—'

pichlorohydrin ether, polyoxyethylene bisphenol A

" ether, polyoxyethylene ethylene glycol, polyoxypropy-

lene bisphenol A ether, polyoxyethylene polyoxypropy-
lene glycol ether; and the like.

The resin composition of the present invention may
optionally contain at least one light resistance im-
prover selected from the group consisting of an ultra-

violet light absorber, a hindered amine light stabiliz-

(6) 15 Specific exanples of phenols used for the produc-



dehyde, n-propanal, n-butanal, isobutyl aldehyde, 3- 10
nmet hyl - n- but anal , benzal dehyde, p-tol yl al dehyde and 2- phenyl acet oal dehyde.
The above-nentioned triazi ne skel et on-cont ai ni ng conpound acts as a flane
retardant auxiliary for en- hancing the flanme retarding effects of a
phosphorus 15 flame retardant. Specifigigxanples of triazine skele-
t on- cont ai ni ng conpounds i nclude nelam ne, nelamrepre- sented by formul a
(7), nelemrepresented by fornula (8), nellon (a product obtained by
deammoni um r eact i oar9f ahhaaeishigantss apf adRliew petled eagturdndigfait,
gener- 20 ating three nol ecul es of ammoni a), nel am ne cyanurate
represent ed by forausanpeppfingasgeatyhaspedzid Hieaodivadingd dagerfinr rard a
(10), succinoguanani ne represented by forrmula (11), adi poguanani ne,
met hyl gl ut ar oguanakiigbt guepkchingeagesitn having a structure represented by
formu- 25 la (12), and a BT resin having a structure represented 96
by fornula (13). O the3be aEPHRtneIicfRguAdodY Fegistance] iMpsiaver is
vi ewpoi nt of the resistance tq volatilizatian. .
5 preferably from 0.05 to 20 parts by weight, more pre-

ferably 0.1 to 10 parts by weight, most preferably 0.1

to 5 parts by weight, relative to 100 parts by weight

of the above-mentioned masterbatch.

The ultraviolet light absorber as a light resist-

10 ance improver is a component which absorbs light energy
and releases the absorbed light energy harmlessly as
heat energy due to the transformation thereof into a
keto form through intramolecular proton transfer (in
the case of benzophenones and benzotriazoles) or due to

15 cis-trans isomerization (in the case of
cyanoacrylates). Specific examples of UV light absorb-
ers include 2-~hydroxybenzophenones, e.g. 2,4-
dihydroxybenzophenone, 2-hydroxy-4-methoxybenzophenone,
2-hydroxy-4-octoxybenzophenone, and 5,5'-

20 methylenebis(2-hydroxy-4-methoxybenzophenone); 2-(2'-
hydroxyphenyl )benzotriazoles, e.g. 2-(2'-~-hydroxy-5'-
methylphenyl )benzotriazole, 2-(2'-hydroxy-5'-t-octyl—
phenyl)benzotriazolg, 2-(2'-hydroxy-3',5'-di-t-butyl-
phenyl )benzotriazole, 2-(2'-hydroxy-3',5'-di-t-butyl-

25 phenyl)-5-chlorobenzotriazole, 2-(2'-hydroxy-3'-t-



5 [err]

[err]

10 [err]
25 - CH3
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15 20 [err] 25 97 [err] 5 [err] 10 [err] 15 20
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butyl-5'-methylphenyl)-5-chlorobenzotriazole, 2-(2'-
hydroxy-3',5"'-dicumylphenyl )benzotriazole, and 2,2'-
methylenebis(4-t-octyl-6-benzotriazolyl )phenol; ben-
zbates, e.g. phenylsalicylate, resorcinol monobenzoate,
2;4-di—t—buty1phenyl-3',5'—di-t-butyl-4'—hydroxyben—
zoate, and hexadecyl-3,5-di-t-butyl-4-hydroxybenzoate;
substituted oxanilides, e.g. 2-ethyl-2'-ethoxyoxanilide
and 2-ethoxy-4'-dodecyloxanilide; and cyanoacrylates,
e.g; ethyl-a-cyano-8, B~-diphenylacrylate and methyl-2-
cyano-3-methyl-3-(p-methoxyphenyl )acrylate.

The hindered amine light stabilizer as a light
resistance'improver is a component which decomposes
hydroperoxides produced by light energy into stable N-
o radiéals, N-OR or N-OH, thereby providing light
stability. Specific examples of hindered amine light
stabilizers include 2,2,6,6-tétramethyl;4—piperidylste—
arate, 1,2,2,6,6—pentamethyl-4-piperidylstéarafe,-
2,2,6,6-tetramethyl—4-piperidylbenzoate, bis(2,2,6,6-
tetramethyl-4-piperidyl )sebacate, bis(1,2,2,6,6-penta-
methyl—4—piperidyl)sebacéte, tetrakis(2,2,6,6-tetra-
methy1—4-piperidy1)-1,2,3,4;butanetetracarboxylate,'
tetrakis(1, 2,2,6,6-pentamethyl-4-piperidyl)-1,2,3,4-
butanetetracérboxqute, bis(1,2,2,6,6-pentamethyl-4-
éiperidyl)—di(tridecyl)1,2,3,4-butanetetracarboxylate,

bis(1,2,2,6,6-pentamethyl-4-piperidyl)-2-butyl-2-



wherein each Ar[err] represents and each Ar[err] represents [err] 5 The
above-nentioned silicone resin used as a flane retardant auxiliary is one
whi ch has a three-di nension- al network structure which is obtained by
conbining the structural units SiJerr], RSiJerr], RSiOand RSiJerr]. In
10 these structural units, each R indepengdently represents an al kyl
group, such as a nethyl group, an ethyl group or a.propyl group, an
aromati c group, .such as a phenyl group or a benzyl group, or a vinyl

group- cont ai ni ng sulgti, tstrerdi -Hity Rl AIRATE AW Bat 2y igd Tghatey) ny+ ( ZFlepp 15
to the above-nentioned al kyl group or the above-nen- tioned aromatic group.
Especially, a silicadroxyethyl -2 \#)i6,6-Reatardnetaiiouh-pigpdriohitb 1/ diethy 1
group-contain- ing substituent group, obtained by introducing a vinyl group
to the above- nenti osedcinate godyranddrnsatahovie-6-2is(2, 2 ferf+oetctane bt + ¢
group, is preferred. The above-nentioned silicone resin can be obtained by
hydr ol yzi ng or ganohéd-edideaidylanimahmuingy didnanoetihane mokyerrdensate,
structural units and subse?uentl ol ymeri zing the hydrol yzed products. 25
A silicone 0Bl usedla$-®im(Zne Getbrt@tiranabhy]-fypiperidylamino )hexane/

2,4-dichloro-6-t-octylamino-s-triazine polycondensate,
1,6-bis(2,2,6,6-tetramethyl-4-piperidylamino)hexane/
2,4—dichloro-6-morpholino-s;triazine polycondensate,
and the like.

10 . The antioxidant as a light resistance improver is
a component for stabilizing peroxide radicals, such as
a hydroperoxide radical, which is generated at the time
of heat_molding or at the time of light exposure, and
for. decomposing a generated peroxide, such as a hydro-

15 peroxide. Examples of antioxidants include hindered
phenol type antioxidants and peroxide decomposers. In
preventing autoxidation, the hindered phenol type
antioxidant acts as a radical chain inhibitor, and the
peroxidé decomposer decoﬁposeé a generated peroxide

20 into a stable alcohol.

Specific examples of hindered phenol type antioxi-
dants include 2,6-di-t-butyl-4-methylphenol, styrenated
phenol, n-ocfadecy113-(3,5-di-t-butyl-4—hydroxypheny1)
propionate, 2,2'-methylehe bis(4-methyl-6-t-

25 butylphenol), 2-t4butyi-6-(3-t-buty1-2—hydroxy—5-meth-



99.is a pol ydi organosi |l oxane conprising a structural unit represented by
the following fornula (14): [err] In formula (14) above, each R

i ndependently repre- sents a (Jerr]-Clerr] al kyl group, a C6-Cl3 aryl

group, a vinyl group-containing group represented by formula (15) or a 10
vinyl group represented by formula (16). [grg 15 As a silicone oil used as
a flame retardant aux- iliary, especially preferred is a silicone oi
conpris- 20 ing structural units of forrmula (14) containing as R at

| east one substi {188hz$a!)ea-grbthyal 10 58HY 16308, P 1-N@-Hyd ey 31y8 -
group-contai ning group of formula (15) and the vinyl group of fornula (16).

Wth respect to Bhstwipemasilphedlyld)ethyd ]W4)\E-di5-t-pentyrlphemdnt ai ni ng
silicone oil, it is preferred that the
acrylate, 4,4'-butylidene bis(3-methyl-6-t-
butylphenol), 4,4'-thio-bis(3-methyl-6-t-butylphenol),
5 alkylated bisphenol, tetrakis[methylene-3-(3,5-di-t-
butyl-4-hydroxyphenyl) propionate]methane, 3,9-bis[2-
{3-(3—t-butyl-4—hydroxy—S-methylphenyl)-propionyloxy}—
1,1-dimethyl-ethyl]-2,4,8,10-tetraoxyspiro[5+5]unde~-
cane.
10 Specific examples of peroxide decompoéers as the
| above-mentioned antioxidant include organic phosphorus
type peroxide decomposers, sﬁch as trisnonylphenyl
phosphite, triphenyl phosphite and tris(2,4-di-t-butyl-
phenyl )phosphite; and organic thio type peroxide decom-
15 posers, such as dilauryl-3,3'-thiodipropionate, dimyr-
istyl-3,3'-thiodipropionate, distearyl-3,3'-thiodipro-
pionate, pentaerythrityltetrakis(3-laurylthiopro-
pionate), ditridecyl-3,3'-thiodipropionate and-ZFmer-
captobenzimidazole. ' a
20 - The active species-capturing agent as the light
resistance improver is a component used for capturing
active species, such as free halogen radicals produced
during heat ﬁoldingzor light exposure. Specific exam-
ples of active species-capturing agents include basic

25 metal salts, such as calcium stearate and zinc stea-



100 viscosity is from600 to 1,000,000 centistokes (as neasured at 25
[err]C), nore preferably 90,000 to 150,000 centi stokes (as neasured at 25
[err]C). The above-nentioned fluororesin used as a flanme 5 r et ar dant
auxiliary is a resin containing fluorine atons. Specific exanpl es of

fl uororesins include pol ynonof | uoroet hyl engys pol ydi f| uor oet hyl ene, pol ytri -
fl uoroet hyl ene, polytetrafluoroethylene and a tetra-

fl uor oet hyl ene- hexaf | uor opr opyl ene copol yner. If 10 desired, a

f1 uori ne-cont ai Hatg ;My@RItalivicte; LoD MiiagiteS0he bkide; NOHRGERGBin
contained in the above- nentioned fluororesins nmay be optionally

pol ynmeri zed or coppourels;zehdvdrganimrepexy wompowrsdsopol yneri zable with
t he fluorine-containing nononer. 15 Wth respect to the nethod
for produci ng a fluoTheohxdnetalgitems the dhovadiention®l aotive Nos.
2,393,697 and 2,534, 058. For exanple, a powdery poly- tetrafl uoroethylene
can be obtalnedSQFQ&5ﬁﬂ9ﬁﬂfqﬁiﬁ9[ﬂg%ﬂ?ufﬁﬂﬂgﬁn§¢%§¢EF4eﬁ#@ﬂl@ﬁﬁ%@thyIene

i n an aqueous 2 um at erature of fromQO to 200 [err] C under
a pressure of fF&’ﬁb?xtheaﬁ?%(@aftcrﬂe&% URP £5 RAMESTHR1 1 SRLEHI™(such as

O Per Sul kb, g aRa “a%f’%fs‘ﬂuth dia s B ¢Sy -
lates may or may not contain water. Either natural or
synthetic products can be used. As a natural hydrotal-
cite, one having the structure of the formula:

10 Mg6A12(OH)16003-4H20 can be mentioned. ' Examples bf
synthetic hydrotalcites include: |
Mgo.7Rlp.3(0H)2(CO3)0, 15 0-54H30,

Mgy 5Aly(OH);3C03+3.5H0, Mgy pAl,(OH)q, 4COg,
ZngAly(OH); gCO3+4H20, CagAly(OH);4CO3-4H0, and

15 Mgy 4Bisz(OH)5g g°4.2H,0.

As the above-mentioned zeolite, an A type zeolite
represented by the formula: Na50+Al1,03+28i0,+XH,0, and
a zeolite, which is substituted with at least one metal
selected from the group of_metals belonging to Groups

20 II and IV of the Periodic Table, can be mentioned.
Examples of substituent metals include Mg, Ca, Zn, Sr,
Ba, Zr, and Sn. Of these, Ca, Zn and Ba are especially
preferred.

‘The organic epoxy compound as the above-mentioned

25 active species-capturing agent can be selected from



reaction mxture (in the formof a suspension, disper- 25 sion or

enul si on). 101 For effectively preventing nelt dripping of a nolded
product, it is preferred to use as the flane retardant auxiliary a
fluororesin having a specific higher-order structure, which is obtained by
melt- 5 kneadi ng the fluororesin togetheriygth a thernoplastic resin
(the type and function of which are described below at a tenperature which
is not less than the nelting tenperature of the fluororesin. For exanple, a
pol yt et rafl uor oet hylepmexidi 2edf so@beamedil Kneatlefeddxypropybyelbecyantih
such a thernoplastic resin at a tenpera- ture of 300 to 350 [err]C. By

mel ting the fluororesatet dysitequindhediglydibdybpeterc diglyncidpl| tere-
applying a shearing force, at a tenperature which is not |less than the

mel ting tenper at ur e Mithakate uot .ot bsswlfobisphencl Bolyglyebdeli atherhi ghtly
fibrillated, oriented and crystalli- zed in the thernoplastic resin. As a
result, a fluo- rordsiglypidnrphtipeinide; pafkaplirnelic PPREYir €ORRAUDES,
obt ai ned. IIIustrativeHy stated, the obtaiped fluoror- ] _

5 such as hydrogenated bisphenol A glycidyl ether, 3,4-
epoxycyclohexYl-methyl—S,4—epoxycyclohexane carbox-
ylate,.2-(3,4—epoxycyclohexylspiro[5,5]-3,4-epoxy)—
cyclohexane-m-dioxane, bis(3, 4-epoxycyclohexylmethyl)
adipate, vinylcyclohexenedioxide, 4-vinylepoxycyclohex-

10 ane, bis(3,4-epoxy-6-methylcyclohexylmethyl) adipate,
3,4-epoxy-6-methylcyclohexyl-3, 4-epoxy-6~
methylcyclohexane carboxylate, methylenebis(3,4—epoxy-
cyclohexane), dicyclopentadiene epoxide, di(3,4-epoxy-
cyclohexylmethyl Jether of ethyleneglycol, ethylene-

15 bis(3, 4~-epoxycyclohexane carboxylate), dioctyl epoxy-
hexahydrophfhalate, and di-2-ethylhexyl epoxyhexahydro-
phthalate.

The sunproofing agent as the light resistance im-
prover is a cdmponent used for preventing light from

20 penetrating into the interior of a polymer. Specific .
examples of sunproofing agents include titanium oxide

~having a rutile-structure (Ti0y), zinc oxide (ZnO),
chromium oxide (Crzb3) and cerium oxide (CeOy).

The metal inactivating agent as the light resist-

25 ance improver is a component used for inactivating



esinis in a branched fibril form wherein the branched 20 fibri
conprises an oriented trunk fiber and branch fibers branched fromthe trunk
fiber. Such a fluorore- sin in a branched fibril formis

t hree-di nensionally entangled with the thernoplastic resin, so that nelt

dri pping of a nol ded product- can be preventedjihs the 25 t her nopl astic
resin to be nelt-kneaded together with 102 the fluororesin, arigid
resin having a high nelt viscosity (e.g., polyphenylene ether) is nore
preferred than a ruhdevynmadithledonssin thegresinr tthireughodhki €drmation of
pol ystyrene) fromthe viewpoint of ease in applying a 5 hi gh shearing
force to the fluorocaeshalabe aompohod.f oSppriadici ryampdesbofemetali dnegti-
fluororesin having a specific higher-order structure, for exanple, the

foll owi ng two net hovdténg adgenta- incinde. annachd pmise derhrvativee- endp
process), a 10 fluororesin, a thernpplastic resin, and optionally a

di spersant are nel tbRReaBEiaEedet ped derdvasiyesathege®fi-ch is not |ess

than the nelting tenperature_of -the fluororesin, theregé gbtginin .a
mast er bat ch.5 Subse- The light quenching agent as t light resistance

improver is a component used for inactivating photoex-
cited functional groups, such as hydroperoxides and
carbonyl groups, formed in the polymer. The inactiva-
tion occurs due to the energy transfer from the func-
10 tional groups. Organic nickel compounds and the like
are known as the light guenching agents.
In the present ihvention, when a polymer blend of
a pluraiity of different thermoplastic resins is used
as the thermoplastic resin (A), it is preferred to use
15 as a compatibility agent a copolymer having a non-
uniformity in distribution with respect to the propor-
tions of component monomers constituting the copolymer
so0 as to impart a further improvéd impact strength to
the ultimate shaped resin article. Especially when a
20 polymer blend comprising a styrene polymer is used as
the thermoplastic resin (A), the use of such a compa-
tibility agent ié effective.
For example, when a polymer blend comprising an
aromatic polycarbonate and a styrene polymer is used as

25 the thermoplastic resin (A), it is advantageous to use



gquently, the obtained masterbatch is nelt-kneaded 15 together with a
thernopl astic resin and a flane retard- ant. In the second nethod (one-step
process), use is made of an extruder which has a first extrusion zone and a
second extrusion zone having a side feed opening. A fluororesin, a

thernopl astic resin and optionally a 20 fligpersant are nelt-kneaded
together at a tenperature which is not less than the nelting tenperature of
the fluororesin in the first extrusion zone and then, further nelt-kneaded

in the second extr uss e aenippatibil i eppagantr &€ ebpobymer| whecht has &haon-
tenperature in the 25 first extrusion zone while feeding a flane

r et ar dant 103 t hrroufgrn ity sinedfsexiopehomowivitt hespeptctot thehpropor-
above-nentioned aram d fiber as the above-nentioned flane retardant
auxiliary, it is prefans ef t¢enpoment honomess aponavbi igbing ahbeegopplgmer
from1l to 500 pmand an average fiber length of fromO0.1 to 10 mm The
arami d fiber can bt st byherefernd 19 9PMRRLFe@pdf haPRAi ¥Besr mol-

pol ypar aphenyl ene terephthal am de_is_dissolved in_a polar soIvenE con-
5 ecules having different solubility pa:ameter SP)

values. In this case, it is preferred that the dif-
ference in the SP value (ASP value) between a copolym-
er molecule having the largest SP value and a copolymer
molecule having the smallest SP value is froﬁ 0.3 fo

10 1.0 [(cal/cms)l/zl and the average of the SP values of
respective copolymer molecules is from 10.6 to 11.0,
more preferably from 10.6 to 10.9, still more prefer-
ably from 10.7 to 10.8. With respect to the ASP
value, fbr achieving high impact strength of the ul-

15 timate shaped resin article, it is preferred that the
ASP value is in the above-mentioned range of from 0.3
to 1.0 [(cal/cm3)1/2], more preferably in the range of
from 0.3 to 0.8 [(cal/cms)l/zl,-still more preferably
in the range of from 0.4 to 0.6 [(cal/cms)l/z].

20 As mentioned above, the resin composition of the
present invention can be used as a masterbatch which is
to be subjected to melt extrusion together with a resin
matefial which.is the same as or different from the
thermoplastic resin (A) and, optionally, together with

R 25 various solid additives. When the resin composition of



taining an amde, or sulfuric acid, and the resultant 10 solution is
subjected to dry spinning or wet spinning. Wth respect to the
above-nenti oned polyacryloni- trile fiber as the above-nentioned flane
retardant auxiliary, it is preferred that the average dianmeter is 1 to 500
pm and the average fiber length is 0.1 to olS mm  Wth respect to
the nmethod for producing a poly--acrylonitrile fiber, there can be
mentioned a dry spin- ning nethod in which an acrylonitrile polyner is dis-

solved in a sol vepk pyeé@Rnts itivat1Ed ASTRIBE )as A GhdrREtdH add sol ution
I's subjected to a spinning under 20 the flow of air at 400 [err]C, and

a wet spinning nakhtdonadMabavesn AL bBdcomdd igasgidlEeto intelb-saotmedk ia a
solvent (such as nitric acid), and the resultant solu- tion is subjected to
spi nning in wat ethefnoplasilics refsirhhating arnigh nedadssinnplsisth a5

el astoners, which may optionally be contained in the 104 resin :
conposi ti on of tpelypheamlene ehhesn, ahiﬂﬂﬂ?kﬁ%iﬁﬁiﬁﬁ%qw(ﬁﬁﬁperqﬁRW%{yrene

el astomer, a polyolefin elastoner, a pol yurethane el astoner,
1,2-p0|yb§ta- xamples of the methods for conducting the melt extru-

sion include a method in which all of the materials
(including the masterbatch, the thermoplastic resin
material other than the thermoplastic resin (A) and
optionally the solid additive) are simultaneously fed
10 to an extruder and a method in which the resin materi-
als {including the masterbatch and the thermoplastic
resin other than the thermoplastic resin (A)} and thel
solid_additive are charged to an extruder at different
inlets thereof, wherein the inlet for the solid addi-
15 ' tive is positioned downstream of the inlet for the
resin components, as viewed in the direction of the
extrusion of the extruder, so that the solid additive
is added to the molten resin. With respect to the
extruder used fof the melt extrusion, either a single-
20 screw extruder or a twin-screw extruder may be used.
When the solid additive is used for unlformly dispers-
ing the solid additive in the resin materials, it is
preferred to use a twin-screw extruder. With respect
to the twin-screw extruder, it is preferred that the

25 L/D (ratio of the length L of each screw to the inner



di ene el astoner, a polyvinyl chloride elastoner and the 5 i ke. The
t hernopl astic pol ystyrene el astoner is particularly preferred. The anpunt
of the thernoplas- tic elastonmer is preferably from1l to 30 parts by

wei ght, nore preferably from2 to 20 parts by weight, nost preferably 2 to
10 parts by weight, relative to 10 100 paots by wei ght of the

above- nmenti oned nasterbatch. The above-nenti oned thernopl astic pol ystyrene
el astonmer is selected froma bl ock copol ynmer conprised of aromatic vinyl
conpound uni ts anddtemetigat Bdofli aneytdanferngountivs aeifid thehpehtaydeat)e srailuec k
copol yner 15 . obtained by partially hydrogenating the conjugated di ene
moi ety of the abovésbfook 80ptbyhRer. Euagpers dt asopmeifervedy thadndher s
usabl e for producing the above- nentioned bl ock copol yner _include _styrene,
[ err]-met hyl styrenEWin-geray| skyruder Bashpsr éseptepwo gnleds including a
bronostyrene, 2,4,5-tribronostyrene and _the | ike. Styrene i s nost
preferred, but styPehR Fe$ALBICHRSLY- aRer P2 840K £REGERE 1RLE at PR Py
nNoNOMer s nentioneqk b j ugat ed dien% %%noners %Fable

. _As | es, of
25 for®pr oduckRESYRRTABOVE. RERLEORBAPECR EBRAPPEF, thegentrudss

extending from one end portion of the extruder to the’
inlet provided at a position adjacent to the other end
portion of the extruder, wherein the kneading zone has
a length corresponding to 1D to 10D.

10 In another éspect of the present invention, there
is provided a pquphenylene ether resin composition
comprising (A') a polyphenylene ether resin, and (B')
at least one additive for the polyphenylene ether resin
(A'), wherein the polyphenylene ether resin (A') con-

15 tains hydroxyl groups in an amount of not more than 0.5
mole, relative to lob.moles of the recurring oxypheny-
lene units of the polyphenylene ether resin. With
respect td the additive'(B'), there is no particular
limitation, and anf conventional additives for a poly-

20 mer can be used. However, it is preferred to use the
above-mentioned non-polymerizable liquid substance (B)
-as the additive (B').

In conventional melt-mixing methods for producing
a composition of a polyphenylene ether resin (whidh has

25 high heat resistance) and an additive, it is required



105 but adi ene, isoprene and the |ike can be nentioned. Wth respect to the
bl ock configuration of the above-nenti oned bl ock copol yner, the bl ock
copolymer is preferably a linear block copol yner having a configura- 5
tion of, for exanple, SB, S(BS)[err] or S(BSB)[err], or a star- shaped

bl ock copol ymer having a conjugated diene at {$¢ |inkage center and having
a configuration of (SB) X, wherein S represents a polynmer block conprised
of aromati c.vinyl conpound units, B represents a polyner 10 bl ock
conprised of conj ugH esbrithfie I REAINE- ik {Sg odEl/ Ortémpardt@te Yof from 300
hydr ogenat ed product thereof, X represents a coupling agent residue (e.g.,
silicon tetrachl oritde,380 rr¢ et reeddtaforxte, Hn pshgte peotyventiponsat)melit~-mixing
represents an integer of from1l to 3, m15 represents an integer of 1
or 2, p represent awethudmerthed gokyplienyldne fodheyr thesin | isccaudddcko
copol ynmers having a 2-block configuration "SB", a 3-block configu- ration
"SBS", and a 4- bl odlevsor impkhilieneigpyed rstpucture evhicly is formed, Ther

resin conposition of the present invention may optionally contain_at | east
one nol d relSease afFARISE Q% dthe o'?ﬁqq’l%l‘@ﬁdl% g oFrrRingl FFoup HPfhEhe
sat ur at -

polymer other than the hydroxyl group as illustrated in
formula (i) below {in formula (i), such é terminal
group of the polymer is an aminoalkyl group} or by the
Friés rearrangement as illustrated in formula (ii)

10 below, to thereby increase the hydroxyl group content
of the polyphenylene ether resin. Therefore, the
polyphenylene ether resin composition produced by the
conventional melt-mixing method has a prdblem in that,
due to the high content of the hydroxyl group, a shaped

15 resin article produced from such a polyphenylene ether
resin composition suffers discoloration and has poor

light stability.

20

25



ed aliphatic carboxylic acid and a netal salt thereof, a carboxylic ester
wax, an organosil oxane wax, a polyo- 25 lefin wax and a

pol ycapr ol act one wax. 106 The ampunt of the nold rel ease agent is
preferably from0.01 to 5 parts by weight, nore preferably 0.1 to 5 parts
by wei ght, nost preferably 0.3 to 1 part by weight, relative to 100 parts
by wei ght of the above- 5 ment i oned nddZerbatch. Among the
above-nentioned nol d rel ease agents, one or nore conpounds sel ected from
t he group cafsirstiieng-phidbdyersaiirat ed al i phatic carboxylic acids and
netal salts Thereof are preferred. 10 As preferred exanpl es of
hi gher saturated aliphat- ic carboxylic acids, there can be nentioned
Cerr]-Cerr] straight chain saturated nonocarboxylrc acids, such as lauric
acid, myristi ReRGtdonpbihitic acid, stearic acid, behenic aci d, montanic

acid and the like. 15 Preferred exanples of netal salts which are
. those of the above-nentioped hi gher saturated- aliphatic_carboxylic acids
incIudeIi_thiumssaIts, . .
5 _ - + NH(CH2CH2CH2CHs)
CH2N(CH2CH2CH2CH3)2 NCH;
quinomethide
intermediate

10

tail terminal
of polymer

TR

methylene—bridged
. structure

Reaction (ii)

15 ‘O—Qﬂ—
’ Fries
rearrangement

methylene-bridged
structure

Head terminal of polymer

o~ Cfror

20

25



potassium salts, magnesiumsalts, calciumsalts, alum- numsalts, zinc
salts and the like. Anbng these, zinc 20 stearate, nagnesium stearate,
calcium stearate and al um num stearate are preferred. The resin conposition
of the present invention may optionally contain at |east one fluidity

i nprover selected fromthe group consisting ofyggcopol yner 25

conprising aromatic vinyl conmpound units and acrylic 107 ester conpound
units, an aliphatic hydrocarbon, a higher fatty acid, a higher fatty acid

ester, a higher fatty acigh@nps€sert i@hentersphavecfoundhthatintha mbght|ic
soap. 5 The amount of the fluidity inprover is preferably from
0.1 to 20 parts by vweif¥i1iePréndreéiscobbyadiobnt peddspance OF aepghyphenyt
preferably 1 to 5 parts by weight, relative to 100 parts by wei ght of the
above- mentioned nasleidasthier lfesin can beExemprlssbby impreved byngpntrol-
nononmer units in the above-nentioned aromatic vinyl-acrylic _ester copolyner
as a fluidity inproviing nchedeotabskydeexybdgFeum content of the polyphény-

5 lene ether resin {including not only the content of thé
hydroxyl groups formed due to the occurrence of the
methylene-bridged structures but also the cohtent of
the hydrox&l groups which the polyphenylene ether
inherently possesses (i.e., the hydroxyl group present

10 in the head terminal of each polyphenylene ether
chain)} to a level of not more than 0.5 mole, relative
to 100 moles of the recurring oxyphenylene units.

Thé present inventors have also found that, for
obtaining a resin composition comprising such an excel-

15 -lent polyphenylene ether resin (A') having remarkably
improved light stability and-discoloration resistance
and an additive (B') for the polyphenyléne ether resin,
it is effective to use a method comprising the step of
mixing together a polyphenylene ether resin (A) and a

20 non—polymerizéble liquid substance (B), wherein the
mixing is conducted at a temperature in the range of
from 25 to 300 °C, ét which the non-polymerizable
liquid substance (B) maintains a liquid state, thereby
causing the polyphenylene ether resin (A) to be dis-

25 solved in or swelled with the non-polymerizable liquid



styrene, a-nethylstyrene, p-nethylstyrene, p-chloros- tyrene, :

p- bronostyrene, 2,4,5-tribronostyrene and the 15 like. Styrene is
nost preferred, but styrene may be copolynerized with other aromatic vinyl
nononers nen- tioned above. As exanples of acrylic ester nonomer units in
t he above-nentioned aromatic vinyl-acrylic gsder copolynmer 20 as a
fluidity inprover, there can be nentioned those derived fromacryl ates
whi ch have an al kyl group having 1 to 8 carbon atons, e.g., nethyl
acrylate, butyl aungdtarcaan®)he Exdmplddicoficadditivss cas cting caddli thvée
content of the 25 above-nentioned aromatic vinyl-acrylic ester

copol yner 108 (&' )a fidwithe \polgpheargrlerse Eitier aRgind rGl B ave 400% by

wei ght, nore preferably from5 to 20 % by weight. It is preferred that the
above- nenti oned ddpulitadertchathess othiidlo axeg geertigngdiakove sag Yhe openck of

the nol ecu- 5 | ar Wez%ht) of from2 to 10 cp (centipoises) as neas-
ured in a 10 % bpoiymaRizahis ilbiauyid mubgtange (B ket e e 2Elamer|C | f

the solution viscosity is |ess, . o
5 retardant, which is a preferred additive, the above-

mentioned specific organic phosphorus compounds are
preferably used.
Still another preferred embodiment of the present
invention is a shaped article produced by a method in
10 which a masferbatch is produced by mixing together (A)
from 20 to 80 parts by weight of a polyphenylene ether
resin having a number average particle diameter of from
10 to 100 ﬁm, (B) from 20 to 80 parts by weight of an
- aromatic phosphoric ester and (C) from 0.0l to 1 part
15 by weight of silica, at a temperature in the range of
from 150 to 250 °C, thereby causing the polyphenylene
ether resin to be dissolved in of swelled with the
aromatic phosphoric ester, and the cobtained masterbatch
is melt-extruded together wifh a styrene polymer resin
20 and a solid substance (such as a light resistance
improver, a mold release agent or the like) to thereby
obtain a molding material, and the molding material is
injection-molded to obtain a shaped article having a
desired shape, wherein the shaped article, such as a

25 pellet, may further be used as a molding material.



than 2 cp, the inpact strength of the resin conposition is |owered. .On the
ot her hand, when the solution 10 viscosity is larger than 10 cp, the
improving effect on the fluidity is reduced. The aliphatic hydrocarbon as a
fluidity inprover can be selected fromliquid paraffin, natural paraffin,

m crowax, polyolefin wax, synthetic paraffin2snd 15 partial oxidation
products thereof, fluorides thereof, chlorides thereof and the |like. The

hi gher fatty acid as a fluidity inprover can be selected from saturated
fatty acids ot her thanTheoshushiobtadnedrasiiapet arthiole dsasTEn exteblent
agents. 20 Specifically, as a fluidity inprover, there can be used
ricinoleic acid, briencel afdvariouws propertidsyctsagdcas fliameaciekardaht he
| i ke. The higher fatty acid ester as a fluidity inprover can be sel ected
from nonohydri ¢ aF¥ehdlpasteresistomaey heat resigtance apd fghedike.

phenyl st earate and butyl phenyl st ea- 109 r.ate; nonohydric al cohol esters
of pol ybasic aci ddt Ba§. fyrshexry beedafaunththatate Maxrs BRcH leiterklane g,
5 retardancy can be achieved when the total content of

the residual aromatic vinyl monomer, dimer and trimer
of the resin composition is not more than 1 % by
weight. When the above-mentioned total content of
residual aromatic vinyl monomer, dimer and trimer is

10 more than 1 % by weight, the flame retardancy becomes
poor, because these vinyl compounds vaporize and act as

flammable gas when the resin composition is burned.

15

20

25



sorbi tan nonol aurate, sorbitan nonostearate, sorbitan nonool eate, sorbitan
sesqui ol eate, sorbitan trioleate, 5 pol yoxyet hyl ene sorbitan
nonol aur at e, pol yoxyet hyl ene sorbitan nonopal mtate, pol yoxyethyl ene
sorbi tan nono- stearate, pol yoxyethyl ene sorbitan nonool eate; fatty acid
esters of glycerin nononer, e.g. stearic acihggnmonoglyceride, oleic acid
nonogl yceride, capric acid 10 nonogl yceri de, behenic acid
nonogl yceride; fatty acid esters of polyglycerin, e.g. polyglycerin stearic
acid ester, polyglycerin st (MODE FOR ICARRYING OYTEPHE IRVENTIONI d ester;
fatty acid esters having a polyalky- Tene ether unit, e.g. polyoxyethylene
nmonol aurate, 15 pBéyexybehpive neheo paeisearta tiewventliypox weEillly len@arnoo-
| eat e; neopentyl polyol esters of fatty acids, e.g. neopentyl polyol
di stearate; and téeribed. ifthmokeghetafidt wi theirefereteceaton theyifiilihowing
| nprover can be sel ected from nonoam des of saturated fatty 20 aci ds,
e.g. phenylstearaﬁ*ﬂ@?lﬂﬁtﬁ?ﬁoﬂoﬁpéﬁﬁﬁﬁV§eExﬁﬂpﬂﬁﬁolb@éhéﬁﬁwamhﬂyld not
N, N -di subst’i t ut ed nonoamni des, %_ coconut oil fatty acid diethanol am de,
lauric aci8 dleth%ﬂoF%H?HéueeléFc aPigingethensraredef $heupres@atty acid.
bi sam des, e.g. neth ene bi s(12- hydroxy- 25 phenyl) stearam de,
et hyl ene blsstear%ﬂY%% 8Bhyl ene

In the Examples and Comparative Examples, measure—
ments were done by employing the following methods and
.épparatus. |

10 - (1) Analysis of a resin composition containing a
phosphoric ester flame retardant:

5 g of a;resin composition is dissolved in 100 ml
of methgl ethyl ketone and the resultant solution is
subjected to ultracentrifugatioﬂ (20,000 rpm, 1 hr) to

15 obtain a supernatant. Then, methanol is added to the
supérnatant in an amount which is 2 times that of the
supernatant, to thereby precipitate the resin compon-

ent. The resultant mixture containing the precipitated

—

resin component is subjected to ultracentrifugatioﬁ to
20 separate the resin cémponent from the mixture. The
resultant solution is analyzed by gel permeation chro;
matography (GPC) using HLC-8020 (manufactured and sold
by Tosoh Corp., Japaﬁ) equipped with a differential re-
‘fractometer (columns: GLOOHXL x 2, manufactured and

25 sold by Tosoh Corp., Japan; mobile phase: tetrahydro-



110 bi s(12-hydroxyphenyl) stearam de, hexanethyl ene bis(12- hydroxyphenyl)
stearam de; aromatic bisam des, e.g. m xylylene bis(12-hydroxyphenyl)
stearam de; and the like. 5 The hi gher aliphatic alcohol as a
fluidity inprov- er can be selected from nonohydric al cohols, e.g. stearyl
al cohol, cetyl al cohol; polyhydric alcohol §p7€.9. sorbitol, mannitol;

pol yoxyet hyl ene dodecyl am ne; pol yoxyet hyl ene oct adecyl am ne; allyl ethers
havi ng 10 pol yal kyl ene ether units, e.g. polyoxyethylene allyl ether;
pol yoxyet hyl ene fhdamh; ekbewsrated. 0P8l M2ymehhy; beeesuawrylboekde/cm?;

pol yoxyet hyl ene tri dodecyl ether, pol yoxyethyl ene cetyl ether,

pol yoxyet hyl ene fribat ytempoeatupat yosyethybeoaa ekfpkrathee;: @ol yosyet hyl ene
15 al kyl phenyl ethers, e.g. polyoxyethyl ene octyl phenyl ether,

pol yoxyet hyl ene tengepirtuyé athdiffdraptdiat abEfvholtsmbaerng3pol°gal kyl ene
ether units, e.g. polye- pichlorohydrin ether, polyoxyethyl ene bi sphenol A
et her, pol yoxyet¥Hyterraktvglene gfysampleoloorypilBfyml20concenitgasion
bisphenOISA\ether polyoxyeéhglene ol yoxypropy- |ene glycol ether; and the

i ke. of sample: 8 g/20 ml), and the composition and
amount of the phosphoric ester contained in the solu-

tion are determined from the proportions of the respec-

tive areas (which are determined from the chromatogram)

e
e

for the components of the solutibn. On the other hand,
10 the above-mentioned resin component is dissolved in
deuteriochloroform to obtain a sample solution. With
respect to the obtained sample solution, the propor-
tions oﬁ the integrated values of aromatic protons and
aliphatic protons and the cﬁemiéal shifts are deter-
15 mined using a Fourier t:ansform nuclear magnetid reso-
nance (proton-FT-NMR) apparatué (DPX~-400, manufactured
and sold by Bruker Analytik GMBH, Germany), and the. .
composition and éontent of the resin componenf (thermo-
plastic resin componeﬁt, such as a rubber-modified
20 styrene resin, a polyphenylene ether resin and/or a
polycarbonate in the resin compoﬁent) are determined.
(2) Analysis of hydroxyl groups contained in a
polyphenflené'ether:resin:
5 g of a resin composition is dissolvéd in 100 ml

25 of methyl ethyl ketone and the resultant solution is



The resin conposition of the present invention nmay opti-onally contain at

| east one light resistance im prover selected fromthe group consisting of
an ultra- 25 violet light absorber, a hindered amne light stabiliz- -
er, an antioxidant, an active species capturing agent, a sunproofing agent,

a netal inactivating agent, and a |ight quencEQPg agent. The anount of the
| ight resistance inprover is 5 preferably TromO0.05 to 20 parts by
wei ght, nore pre- ferably 0.1 to 10 parts by weight, nost preferably 0.1 to

5 parts by weight, &gbb&¥ed! olltPackbatly rigatibnOi 200808 RYA, MaNHoNed
mast erbatch. The ultraviolet |ight absorber as. a light resist- 10 ance

i.mprover is a conpopghiocwBicByageapbeakight tonebgyiand rekgases tirhe
absorbed |ight energy harnl essly as heat energy due to the transfornation
t hereof into a ket oobbathédr saghduat fanaliesolleedpiat methyaeakechlioridee to
case of benzophenones and benzotriazoles) or due to 15 cis-trans

i someri zation (in thetsiésecaohethwhener ghdbeifie Spéuitioo baxdpbes sbliMs

| i ght absorb- ers include 2-hydroxybenzophenones, e.g. 2, 4-
5 content of 5 ¥ by weight. The methylene chloride

solution is allowed to stand in a refrigerator having a
temperature of -15 °C for 24 hours to thereby obtain a
precipitate. Then, the precipitate is obtained by

e ' filtration under cooled temperature conditions; The

10 precipitate is washed with methylene chloride, followed
by drying in vacuc, to thereby obtain a polyphenylené
ether. The obtained poiyphenylene ether is dissolved
in deutgriochloroform to obtain a sample solution,
which is then subjected to the following analysis.

15 Using a Fourier transform nuclear magnetic resonance
(proton-FT~-NMR) apparatus, the amount of hydroxyl
groups-p;esent'in_the methylene bridged structures of
the polyphenylene ether resin and the amount of hydrox-
yl groups present in the head terminals of the polymer

20 chains of the polyphenylene ether resin are determined.
In the NMR spectra shown in Figs. 3(a), 3(b), 4(a) and
4(b), peaks respectively ascribed to the hydrogen atoms
bonded to the aromatic rings, the hydrogen atoms in the
methylene group and the hydrogen atoﬁs in the hydroxyl

25 group, which are present in the methylene bridge struc-



di hydr oxybenzophenone, 2-hydroxy-4-mnmet hoxybenzophenone,

2- hydr oxy- 4- oct oxybenzophenone, and 5,5 - 20

met hyl enebi s(2- hydr oxy- 4- net hoxybenzophenone); 2-(2'-

hydr oxyphenyl ) benzotri azol es, e.g. 2-(2'-hydroxy-5'- :

met hyl phenyl ) benzotri azol e, 2-(2'-hydroxy-5'-49@ctyl- phenyl)benzotriazole,
2-(2'-hydroxy-3",5"-di-t-butyl- phenyl)benzotri azol e,

2-(2'-hydroxy-3",5 -di-t-butyl- 25 phenyl ) - 5- chl or obenzotri azol e,
2-(2' - hydroxy- 3' -t -tured | 2abgt yhabcateihgspheoy! p*5- ohbar oberand B axolB?,,
2-(2'- hydroxy-3',5"-di cunyl phenyl ) benzotri azole, and 2, 2'-

met hyl enebi s(4-t - octgspéebivady| i andl &l pphknakberiibed toatwdrogem atoms in
phenylsalicylate, resorci nol nonobenzoate, 5 2,4-di-t-butyl phenyl -3",
-di-t-butyl - hydrb&gbbndrgsnlegraug present in the head terminals of the
hexadecyl - 3, 5 di -t-butyl - droxybenzoate; substituted oxanilides, %

2- et hyl - 2'-ethoxyox994Ym€é %@19 bﬁhbk?lﬂatéédééypoﬂanpl|deG%ﬂ%§allY' he
cyanoacryl ates, e.g. ethyl-a-cyano-[err]-diphenylacrylate and nethyl - 2 10
cyano- 3- net h§| - 3- (ppﬁékh%§9ﬁh€ﬂ9lFﬁcF?PaPKdr?Hénh?ﬁ&@ﬁe@réﬁﬁﬁ$ Hingi® hy-

n | nprover | n whi
stabilizer as a I|q9£o£$ |§£gu§eap agseln %ha %gn 0 e%tfrompﬁ‘ggc%ppqses

ppm.
(3) SP value (8) (solubility parameter) and an
(': average SP value: |

10 . The SP value is calculated in accordance with the
following Fedors Formula, which is described in Polymer
Engineering and Science, 14, (2), 147 (1974), using the
data of Ael and Avi of functional groﬁps of polymers,
which data are also described therein:

15 &= J{E(Ael/E(Av1)}

wherein Ael represents the cohesive energy

per unit functional group, and Avl repre-
sents the molecular volume per unit function-
al group, and the unit for & is (cal/cm3)1/2.

20 The average SP value of a copolymer or a blend of
copolymers ;s calculated from the SP values of the
different constituent monomer units of the qoéo;ymer or
the SP values of the different constituent copolymers
of the copolymer blend by the proportional allocation

25 of the respective SP values of the different constitu-



hydr oper oxi des produced by light energy into stable N-- O radicals, NOR or
N-CH, thereby providing |ight 15 stability. Specific exanples of

hi ndered am ne |ight stabilizers include . .
2,2,6,6-tetramet hyl - 4-pi peri dyl ste- arate,

1, 2, 2, 6, 6-pent anet hyl - 4- pi peri dyl st earat e, 0
2,2,6,6-tetranet hyl - 4-pi peri dyl benzoate, bis(2, 2,6, 6-

~ tetranet hyl - 4-pi peridyl)sebacate, bis(1,2,2,6,6-penta- 20

net hyl - 4- pi peri dyl haebmeabier! @nidld Yl thd L ffirfaht constituent

met hyl - 4- pi peridyl)-1, 2, 3, 4- but anet etr acar boxyl at e,

- tetrakis(1l,2,2,6, 6c§§6l§ﬁékﬁyhn4aﬂt@&ﬂaﬁdé-ﬁhﬁh1%&& respective weight

butanetetracarboxylate bis(1,2, 6- pent anet hyl -
pi peridyl)-di(trideeayglips, Bf3thebubmm&hﬂﬁnnﬂambmoﬁeﬁenniﬁ% or the consti-
bIS(l 2,2, 6, 6-pentanet hyl - 4- pi peridyl)-2-butyl - 113

(3, ~di-t- but yl - #uap&rcppbéwmprpnab@nam@ asaymnnpon that the additivity
droxyethyl) 2,2,6,6-tetranet hyl - 4- pi peri di nol /di ethyl succinate
polycondensate 1, Buppscan2be, eppdiegivet f@r example, the average SP value

4 p|perldylan1no)hexane/dlbronDethane polycondensate 5
~ 1,6-bis(2,2,6, 6-tePfafit RFFYAOBFERL@yISAH ToSeh SeRRdymer is calculated

2, 4- di chl oro-6-t- o tr|a2|ne pol.ycondensat
1, 6-bi s(2, 2, 6, 6-te%F§ ﬂ??li’ % SeElaniteile (14.39) and the

SP value of polystyrene (10.52) by the proportional
(m allocation of the respective SP values of the polyacry-
10 lonitrile and the polystyrene in accordance with the
respective weight ratios of the acrylonitrile and
styrene in the copolymer. |
(4) Glass transition temperature (Tg) and melting
temperature (Tm): |
15 . The glass transition temperature (Tg) and the
melting temperature (Tm) are measured by the differen-
tial scanning calbrimetry (DSC) method described in.

"Polymer Handbook" (edited by J. Brandrup, A Wiley-

o~~~

Interscience Publication, John Wiley & Sons, New York,
20 U.S.S., 1975). In accordance with the differential
scanning calorimetry (DSC) method, the glass transition
-temperature (Tg) is determined by observing the change
in the specific heat capacity, and the melting tempera-
ture (Tm) is determined as a temperature corresponding

25 to the position of a peak of a melting curve. Specifi-



2, 4-di chl or o- 6- nor phol i no-s-triazi ne pol ycondensate, and the like. 10

The antioxidant as a light resistance inprover is a conponent for
stabilizing peroxide radicals, such as a hydroperoxide radical, which is
generated at the time of heat nolding or at the tinme of |ight exposure, and
for deconposing a generated peroxide, suchags a hydro- 15 per oxi de.
Exanpl es of antioxidants include hindered phenol type antioxidants and
peroxi de deconposers. In preventing autoxidation, the hindered phenol type

anti oxi dant actgadsya the fabstianenitahishiel efonomaﬁtermcasoeer@mm Jdecmgoser
deconposes a generated peroxi de 20 into a stable al cohol. Specific

exanpl es of hi nfleasdrphentks aypecentueted Gatiing iandhedmal analysis
2,6-di-t-buty|-4-nethy|phenol, styrenat ed phenol,

n- oct adecyl - 3- (8pbadatushiMpled- BPaLOxy pacmflactured emd sold Dy Aihy| ene
bi s(4-nmethyl -6-t- 25 but yl phenol ),

2-t-butyl -6-(3- Faﬁavyﬂozpﬁyéﬁéﬂ%SJﬁﬁpm, J-nlﬂllyquénm ri anaanalshds |
acrylate, 2-[1-(2-hydroxy

di-t- penﬁylphen???@?ﬁyPF 3 GaGP-préthFﬁh@&% under the flow of

nitrogen gas. As shown in Fig. 9(a), Tg is defined as
a temperature corresponding to the intersection of the
base line with a straight line drawn from the first
step of the line of the specific heat capacity. As

10 shown in Fig. 9(b), T™m is defined as a temperature
corresponding to the intersection of the base line with
a straight line drawn from the rising line of the heat
absorption peak.

_The determination as to whether a polymer is a

15 crystalline polymer or an amofphous polymer is done by
observing whether or not a peak of the heat absorption
is observed. The area of the peak of the heat absorp-
tion correspohds to the heat of crystallization
(Cal/g), and is used as a criterion of the crystallini-

20 ty of the polymer.

The "Polymer Handbook" describes thét the glass
transition temperatures (Tg's) of poly(2,6-dimethyl-
1,4-phenylene ogide), polycarbonate of Bisphenol A,
pblystyrene and poly(vinyl chloride) are 209 °C,

25 145 °C, 100 °C and 81 °C, respectively.



acrylate, 4,4'-butylidene bis(3-nethyl-6-t- butyl phenol),

4,4" -t hio-bis(3-nethyl-6-t-butyl phenol), 5 al kyl at ed bi sphenol ;
tetraki s[ met hyl ene-3-(3,5-di -t- butyl -4-hydroxyphenyl) propi onat e] net hane,
3,9-bis[2- {3-(3-t-butyl-4-hydroxy-5-mnet hyl phenyl ) - propi onyl oxy} -
1,1-dinmethyl-ethyl]-2,4,8, 10-tetraoxyspiro[5. 5jgnde- cane. 10

Speci fic exanpl es of peroxi de deconposers as the above-nentioned

ant i oxi dant include organi c phosphorus type peroxide deconposers, such as
tri snonyl phenyl phosphite(5)rRpdacgd phsepbite ampAa i ef2adrdbberbmodified
phenyl ) phosphite; and organic thio type peroxi de decom 15 posers,
such as dil auryl - 3, 3styhendi pespnoandea pohyphenyilghe3etherhiregipropi onat e,
di stearyl -3, 3" -thiodi pro- pionate, pentaerythrityltetrakis(3-l|aurylthiopro-
pi onate), ditridecyl -3, 3 Thaj visgesptBndEp/dof- AerubbaprBpeifisdd siyrene
20 The active species-capturing agent as the |ight resistance
inprover is a conponEffinsdy PBPSEEﬁguPFnGOZ&PW§e sB@cFe9,°§u5hrE§ ge

nal ogen acl cal s P 0GUGP, SHT LIg Sa! (UL 08 Shobill AR YT waRR 1
salts, such as CalCin1gke%é%ﬁglaggh§inﬁe%ggg'and 2 ml of methanol, fol-
lowed by shaking at 25 °C for 2 hours. The resultant
mixture is centrifuged at 18,000 rpm at 5 °C for 30
minutes to obtain a supernatant. The obtained super-
10 natant is taken out, and the resin component is depos-
ited from the supernatant with methanbl, followed by
drying.
0.; g of the thus obtained resin is dissolved in a
solvent (when a rubber-modified styrene resin is a
15 rubber-modified polystyrene, toluene ié used as a
solvent; and when a rubber;modified styrene resin is a
rubber-modified acrylonitrile/styrene copolymer, methyl
ethyl ketone is used as a solvent), so as to obtain a
solution having a resin concentration of 0.5 g/dl1. 10
20 ml of the obtained solution is put in a Cannon-Fenske
viscometer, and the falling time T; (sec) of the solu-
tion is measured at 30 °C. Further, the respective
falling times Tp's (sec) of pure toluene and pure
methyl ethyl ketone are measured using the same viscom-

25 eter as mentioned above. The reduced viscosity of the



115 rate; hydrotalcite; zeolite; nmagnesium oxi de; organotin conpounds; and
organi ¢ epoxy conpounds. The hydrotalcite as the above-nentioned active
speci es-capturing agent can be selected frombasic 5 car boxyl at es of
metal s, such as nmagnesi um calcium zinc, alum num and bismuth, and these
basi ¢ carboxy- lates may or may not contai mamter. Either natural or
synthetic products can be used. As a natural hydrotal- cite, one having the
structure of the formula: 10 My[err]Al[err](OH)[err]COerr].4H err] O
can be nenti onedrubbeérmci fifed Wiiheine 1eslimtis add bsulaedidsy the
My[err]Al[err](OH)[err](COerr])[err].0.54H err] O, _
My[err] Al [ err] (Offoldionwi®g efiadmBeH err] O, My[err]JAl[err](OH)[err]CJerr],
Zn[err]Al[err](OH)[err]CJerr].4Herr] O

Ca[err]Al[err] (OH) [errs®fer d .M/ &g]10/Gnd 15
My[err]Bi[err](OH)[err].4.2H err] O. As the above-nentioned zeolite an A
type zeolite representURLnG (e YapraRgents the concentration (g/dl)

Na[err]O Al[err](err].2Siderr].XHerr]O and a zeolite, which is
substitut® with at |é>£tﬂ%éf %.H'['%%{J]e"c‘teéﬁ YR F G R Rt al s
bel onging to G oups 20 .11 and IV of the Periodic Table, can be
ment i oned. Exanpl es o1s°sldbt§ﬁI}'uent nmetals include My, Ca, Zn, Sr,

With respect to a polyphenylene ether resin, the
reduced viscosity nsp/c thereof is measured as fol-
lows. 0.1 g of the polyphenylene ether resin is dis-

10 solved in chloroform, to thereby obtain a solutiqn
having a polyphenylene ether fesin concentration of 0.5
g/dl, and the determination of the reduced viscosity is
conducted in substantially the same manner as mentioned
above.

15 (6) Color (yellowness index):.

The color of a resin composition is measured,

using an SM color computer Mddel SM-5 (manufactured and
'éold by Suga Test Instruments Co. Ltd., Japan), in
accordance with JIS—Z-B?ZZ.

20 (7) Izod impact strength:

The Izod impact strength of a 1/4 inch-thick
(unless otherwise specified), V-notched specimen is
measured at 23 °C in accordance with ASTM-D256.

(8) Volatility (thermogravimetric analysis; TGA

25 method):



Ba, Zr, and Sn. O these, Ca, Zn and Ba are especially preferred. The

organi ¢ epoxy conpound as the above-nentioned 25 active

speci es-capturing agent can be selected from 116 epoxidized soy bean

oi I, tris(epoxypropyl) isocyanu- rate, hydroquinonediglycidyl ether,

diglycidyl tere- phthalate, 4,4'-sulfobisphenpg4pol yglycidyl ether, and

N- gl yci dyl pht hal i m de; and alicyclic epoxy conpounds, 5 such as

hydr ogenat ed bi sphenol A glycidyl ether, 3, 4- | _

epoxycycl ohexyl - met hyl - 3tk eppda/thl Ghekanevaludbed ysibhg a thermogravi-

2- (3, 4- epoxycycl ohexyl spiro[5, 5] - 3, 4-epoxy) - cycl ohexane- m di oxane, .

bi s( 3, 4- epoxycycl offa8HIRetanalyzen A «40 vimanefadtivesd nand oxol@, by Shimad-

4-vi nyl epoxycycl ohex- 10 ane, bis(3,4-epoxy-6-nethyl cycl ohexyl met hyl )

adi pate, 3, 4- epoxy-Z3 RIRATS A Yhe xdaRan M-?p&l,e?tiam h‘ylr%ym?h?gn‘eemper-

car boxyl ate, nethyl nebisQ$,4-e oXY- §¥clp exane), _di cycl opent adi ene :

epoxi de, di (3, 4- epSKP*FEVX (ﬂ]eﬁf&rm% getq:/é‘l‘lrbf‘ffé‘i?ﬁllé?% 1w of ephtregen

15 bi s¢3, 4-ep cycl.ghexane carboxyl tS@hEQQOCt epoxy.- _

hexahydr opht(jhal at efa%rid #54ﬁqﬁﬁ%wge$% @dﬁlofg weight loss oo
curred is used as a criterion of the volatility.

(9) Vicat softening temperature:

The Vicat softening temperature is measured sub-
stantially in accordance with ASTM-D1525, and used as a

10 ' criterion of the heat resistance.

(10) Melt flow rate (MFR):

The melt flow rate is measured substantially in
accordance with ISO-R1133, and used as a criterion of
melt fluidity. That is, the melt flow rate is deter-

15 mined from the extrusion rate (g/10 min) of a resin
composition measured at a melting temperature of 200 °C
under a load of 5 kg.

(11) Flame retardancy:’

The flame retardancy of a 1/8 or 1/16 inch-thick

20 specimen is evaluated in accordance with the Vertical
Burning Method which is described in UL-Subject 94.
With respect to the method described in UL-Subject 94,
reference can be made to, for example, U.S. Patent No.
4,966,814.

25 (12) Light resistance of a shaped article:



pht hal at e. The 'sunproofing agent as the |ight resistance im prover is a
conponent used for preventing light from 20 penetrating into the
interior of a polyner. Specific exanples of sunproofing agents include
titanium oxide having a rutile structure (Tierr]), zinc oxide (ZnO,
chromumoxide (Cr[err]derr]) and ceriumoxgge (Ce(Jerr]). The netal

I nactivating agent as the light resist- 25 ance inprover is a
conponent used for inactivating 117 heavy netal ions in the resin

t hrough the formati on Dhe alifktatresistpnoadisSpealhiatedxasphgsATLASEt al

I nacti- vating agents include an acid am ne derivative, and benzotriazol e
and derivatives tCE3ISWfWedtherometer (manhfghtugednahdngoddeby AFLABe |i ght
resi stance i nprover is a conponent used for inactivating photoex- cited
functional groupsEleckehiasDayicepcfoxi ddsSahd)casbanyightoupsistanged in
the polyner. The inactiva- tion occurs due to the energy transfer fromthe
func- 10 ti oFRFtiRGUIRVicey ghni aCRPERBNCROHERNEESaKE1PRe | ExROgHES

known as the |ight nchi ng agents,
5 choé&ﬁ%ansgarg as follows: an internal temperature of

testing device of 55 °C, a humidity of 55 %, no rain,
and exposure to a xenon light (wavelength: 340 nm,
energy: 0.30 W/mz) for 300 hours. The color difference
AE between a pre-exposed shaped article and a post-

10 -exposed shaped article is measured, using an SM color
cdmputer model SM-3 (manufactured and sold by Suga Test
Instruments Co., Ltd, Japan) in accordance with the
L.a.b. method, to evaluate the color tone diffefence.
The smaller the color tone difference, the higher the

15 light resistance.

(13) Evaluation of the compatibility between a
thermoplastic resin (A) and a non-polymerizable liquid
substance (B):

| 50 parts by weight of a pqwdery thermoplastic

20 resin (A) having an average particle diameter of from
15 pym to 1 mm and 50 parts by weight of a non-polymer-
izable liquid éubstance (B) are mixed while stirring at
200 °C for 1 hour, to thereby obtain a thermopiastic
resin composition. Subsequently, the obtained resin

25 composition is filtered through a glass filter having



In the present invention, when a polyner blend of a plurality of different
thernopl astic resins is used as the thernoplastic resin (A, it is
preferred to use 15 as a conpatibility agent a copol ymer having a non-
uniformty in distribution with respect to the propor- tions of conponent
nononers constituting the copolynmer so as f§g@ei npart a further inproved
I npact strength to the ultinate shaped resin article. Especially when a 20
pol ymer bl end conprising a styrene polynmer is used as the thernoplastic
resin (A, the s avesagd porengiamétér| ofylAgpmi whikéfmetintainkog a
exanmpl e, when a polyner blend conprising an aromatic pol ycarbonate and a
styrene pol yner tempereatuxe26f the resinheemppsition atskQO0( AP, underrsa
advant ageous to use as a conpatibility agent a copolynmer which has a
non- uni f or ni ty ¥eAvred iprREsere Wwf hareupdcpOt Bmlige anrdpthe ypdghtopf a
conponent nononers constituting the co olgner and which, ,therefore, is
Fhey

conprised of copftiNRRReRp| (A L/ CompoRent LB ) BiKGuEes Fepahping gBi

parameter_(SP) v es. Jn this cage, it is preferred that the dif- ference
in the SP val ue %ﬁusjﬁgﬁa’r%erﬁ'e%%‘ﬁ\% h a copol ym

The weight ratio of a component (A)/component (B)
mixture remaining on the filter to the thermoplastic
resin (A) used in the resin composition is used as a
criterion of the compatibility between a thermoplastic
10 resin (A) and a non-polymerizable liquid substance (B).
The 1owef the filtration-remaining ratio, the higher
the compatibility between a thermoplastic resin (A) and
a non—pqumerizable liquid substance (B).
The number average particle diameter of the pow-~
15 dery thermoplastic resin (A) is determined by using an
optical microscope or an electron microscope. The
average particle diameter of the powdery thermoplastic
resin is obtained as the arithmetical mean value of the
diameter;_pf 100 particles, wherein the arithmetic mean
20 value of fhe long axis and short axis of the particle
is takeﬁ as the diameter of each particle, irrespective
of the shape of the particles (such as a spherical
shape or a pellet shape).
(14) Evaluation 6f the stability of production (by

25 melt extrusion) of a resin composition:



er nol ecul e having the | argest SP val ue and a copol yner nol ecul e having the
smal lest SP value is fromO0.3 to 10 1.0 [(cal/cnferr])[err]] and the
average of the SP val ues of respective copolyner nolecules is from10.6 to
11.0, nore preferably from10.6 to 10.9, still nore prefer- ably from 10.7
to 10.8. Wth respect to the ASP value, for gghi eving high inpact strength
of the ul- 15 timate shaped resin article, it is preferred that the
ASP value is in the above-nentioned range of from0.3 to 1.0

[(cal/cnferr])[err]], npeeaneeienabkyal Rekht bamngesetibnoisOcdndacted by
[(cal/cnferr] )[err]], still nore preferably in the range of fromO0.4 to

0.6 [(cal/cnferr])being]la 2Rin-screw exAzrudent havddgabhomeint feedes and a
conposition of the present invention can be used as a masterbatch which is
to be subjected toshdét feafilens( B8K+40et heminaflhmaxdawnn epfrasion waitell i s
the sane as or different fromthe thernoplastic resin (A and, optionally,
together with 25 100 kgrhoasL£Bl Fd4&ddimprugactured end seddnbyoWeasier on
of 119 the present invention is used as a masterbatch_as nentioned
above, it bBcones Bbieiferer CrbHy - GRrPan¥)a Specifically, a thermoplas-

tic resin (A) is fed from the main feeder, followed by
melt kneading at the melting temperature of the ther-
moplastic resin (A) {e.g., at about 310 °C when a
polyphenylene ether resin (PPE) is used}. Then, a non-
10 polymerizable liquid substance (B) is fed from the side
feeder into the melt-kneaded PPE, followed by melt
extrusion at a temperature lower than the melting
temperature of the thermoplastic resin (A) (e.g., at
about 230 °C when a PPE is used) at an extrusion rate
15 of 30 kg/hr (process II-1).
The evalﬁation of the stability of production
{(by melt extrusion) is madé according to the following
criteria.
Production is ihpossible: the non-polymerizable
20 liquid substance (B) spouts out of a die, so that the
production of a shaped article is impossible.
" Unstable extrusion: the production of a shaped
.article is possible;.however; the fluctuation of extru-
sion rate during the productionlis +20 % or more, '

25 relative to thefpredetermined rate, and the wetting of



t hernopl astic resin having a high viscosity, such as pol yphenyl ene ether,
at arelatively |ow tenperature. 5 Exanpl es of the nethods for .
conducting the nelt extru- sion include a method in which all of the
materials (including the masterbatch, the thernoplastic resin materi al
other than the thernoplastic resin (A) and gggionally the solid additive)
are simultaneously fed 10 to an extruder and a nethod in which the
resin materi- als {including the nasterbatch and the thernoplastic resin

other” than the thghgoghashée 6§S£He(ﬁ&bdaaédthﬁa§ehidr&d&ﬂbiw&tareheharged
to an extruder at different inlets thereof, wherein the inlet for the solid

addi - 15 ti ViRohSpPDghéropadldomguidasubktaheei (BJt ikoobskevedsi n
conponents, as viewed in the direction of the extrusion of the extruder, so
that the solid additivelighaiigednsbtabhe sstresipesi the\\filuctugpdon ©of t he
extruder used for the nelt extrusion, either a single- 20 Screw
extruder or a tw extcuskonxratdedunringbthegsprodwsEaonhdssEred #&di% it@e is
used, for unifornmy dispers- ing the solid additive in the resin materials,
it is prefBrred tbesset avmﬁﬂosgreﬁpéthQdHPFtWPSh°¢e§B§c§“F§aFﬁé°f the

twi n-screw extruder, it is ﬁreferred that the 25 &/D nat%& of. .t he
length L of each BEPRWred sheppdnperticle with a non-polymerizable liquid

substance (B) is not observed.
Good: the fluctuation of extrusion rate during the
production is less than +5 %.
10
The materials used in the Examples and Comparative

Examples are as follows.

(a) Thermoplastic resin (A)
15 (1) Production of a polyphenylene ether (PPE)

The production of a PPE was conducted using a
stainless steel reactor provided with an inlet for
feeding oxygen at a bottom thereof, a cooling coil and
agitating blades. The reactor was purged with nitrogen

20 gas. Then, 54.8 g of cupric bromide, 1,110 g of di-n-
butylamine, and a solution which had been obtained by
dissolving 8.75 kg of 2,6-xylenol in a mixed solvent of
20 liters of toluene, 16 liters of n-butanol and 4

liters of methanol were added to the reactor. A polym-

25 erization reaction was performed for 90 minutes while



120 dianeter D of a cylinder portion of the extruder) value is from20 to
50. Further, it is preferred that the tw n-screw extruder has at |east two
tnlets including a main feeding inlet and a side feeding inlet, and a 5
~kneadi ng zone positioned at a region of the extruder extending from one end
portion of the extruder to the inlet proviggg at a position adjacent to the
ot her end portion of the extruder, wherein the kneading zone has a | ength
corresponding to 1D to 10D. 10 I n anot her aspect of the present

i nvention, therestfrPify 8 SoRLLNIBABYYCREALAG ok9gEA EAKBOThEI ON
conprising (A') a polyphenylene ether resin, and (B') at |east one additive

for the pol yphenypdaseorthavingsan {Aternaletenperheupal gphepphided ebher
resin (A") con- 15 tai ns hydroxyl groups in an anmnount of not nore than
0.5 nole, relati3@ t©. 108ftet esompléhtoneofir thagreagpheny- al deposhited of

t he pol yphenyl ene ether resin. Wth respect to the additive (B'), there is
no particul ar | ipeplmeénrvasndobhgctedvewt Ebhtiratddnti v8o the gopdegtedo

mer can be used. However, it is preferred to use the above-nentioned

non- pol yrfer i zablROIYRRF Was haddad ea (Rpjxture of methanol and hydrochlor-

ic acid to decompose the catalyst remainihg in the
polymer. Further, thé polymer was washed well with
methanol to obtaip a pbwdery polyphenylene ether
(hereinafter, frequently referred to as “PPE-l“). The

10 obtained PPE-1 had a reduced viscosity 7sp/c of 0.41
dl/g. |

Polyphenylene ethers having different reduced
viscosities (7S8SP/C) were produced in substantially the
same manner as mentioned above, except that the amount

15 of the catalyst and thé polymerization time were
changed. Results are shown in Table 12. Each of the
obtained polyphenylene ethérs had a number average.
particle diameter of 20 pm, and an SP value of 11.2.

(2) non~rubber-modified polystyrene (general

20 purpose polystyrene) (GPPS):

A commercially available polystyrene (weight
average molecular weight : 200,000, manufactured and
sold by Asahi Chemical Industry Co., Ltd., Japan)
(hereinafter, frequently referred to as "GPPS") was

25 used. The SP value of GPPS was 10.5.



as the additive (B'). In conventional nelt-mxing nmethods for producing a
conposition of a pol yphenyl ene ether resin (which has 25 hi gh heat
“resistance) and an additive, it is required 121 to conduct the
melt-mxing at a tenperature of from300 to 350 [err]C. Therefore, in such
conventional nelt-m xing nmethods, the pol yghgnyl ene ether resin is caused
to have a nethyl ene-bridged structure which is forned, for 5 exanpl e,
by the reaction of a terminal group of the polynmer other than the hydroxyl
group as illustrated (8)f Rubbkz-hbjiiEgeawstiyirehe’ Polymer) (HIPSE) a tern na
group of the polyner is an am noal kyl group} or by the Fries rearrangenent
as illustrated in forhulgb@tajiiéfie (a wbdbhw, retibhefekysi-1gdease t he

hydr oxyl group content of the pol yphenylene ether resin. Therefore, the
pol yphenyl ene ethend/tsanscdnpobpnddvipyddic@dbondt Fe 982/t i(drade

mel t-m xi ng method has a problemin that, due to the high content of the
hydroxyl group, B28Aap¥§red 122 OBkg| maprfpeturgfoande §0L6o Pvs Ndppen

ol henyl ene ether resin conposition suffers discoloration and has poor
polyp y5 Zeon Co., LtgP, Japan) was dissolved so as to form aP

homogeneous solution having the following composition.

Polybutadiene 10.5 % by weight
Styrene 74.2 % by weight
Ethylbenzene 15.0 % by weight
10 a-methylstyrene dimer 0.27 % by weight
t-butylperoxyisopropyl . 0.03 % by weight

carbonate
The thus obtained solution was continuously fed to
a reactor having four different reaction regions con-
15 nected in series and each equipped with an agitator.
Polymerization was performed at 126 °C and 190 rpm in
the first region; at 133 °C and 50 rpm in the second
fegion; at 140 °C and 20 rpm in the thifd region; and
at 155 °C and 20 rbm in the fourth region. The result-
20 ant polymerization reaction mixture (solids content: 73
%) was transferred to a degassing apparatus to remove
unreacted mbnomers and tﬁe solvent. Thus, a rubber-
modified styrené polymer (hereinafter, referred'to as
"HIPS-1") was obtained. The obtained rubber-modified

25 styrene polymer was subjected to analysis. As a re-



light stability. 20 25 122 Met hyl ene-bridged structure Reaction (i)

[err] 123 The present inventors have found that the light stability and
di scol oration resi stance of a pol ypheny- |ene ether resin can be remarkably
i nproved by control- ling the total hydroxyl group content of the

pol ypheny- 5 | ene ether resin {including ?gi only the content of the
hydr oxyl groups fornmed due to the occurrence of the nethyl ene-bridged
structures but also the content of the hydroxyl groups which the

pol yphenyl ene et her duber eptl ¥aR0BSEAECEhAL Bhe FUBLAYUEENY¥ENHI RHE PREsER!
10 in the head termnal of each pol yphenyl ene et her
by weight, the weight average particle diameter of the
rubber particles was 1.5 pm, the reduced Viscosity
nsp/c was 0.53 dl/g, and the SP value was 10.3.

5 Rubber—médified styrene polymers having different -
viscosities (7sp/c) were produced in substantially the
same manner as mentioned above, except that the amount
of the polymerization initiator, the polymerization
temperature and the amount of the chain transfer agent

10 were changed. Results are shown in Table 11.

HIPS used in the Examples and Comparative Examples

are as follows (see Table 11 also).

HIPS~1l: Rubber component: polybutadiene rubber; rubber
15 content of HIPS-1: 12.1 % by weight:; wéight average
particle diameter of the polybutadiene rubber: 1.5 pum;
and reduced viscosity #7sp/c: 0.53 dl/g.
HIPS~-2: Rubber component: polybutadiene rubber; rubber
' content of HIPS-2: 12.1 % by weight; weight average
20 | pafticle diameter of the polybutadiene rubber: 1.5 um;
and reduced viscosity 7sp/c: 0.79 dl/g.
HIPS-3: Rubber component: polybutadiene rubber; rubber
content of HIPS-3: 12.1 % by weilight; weight average
particle diameter of the polybutadiene rubber: 1.5 um;

25 and reduced viscosity #sp/c: 0.60 dl/g.



chain)} to a level of not nore than 0.5 nole, relative to 100 noles of the
recurring oxyphenylene units. The present inventors have also found that,
for obtaining a resin conposition conprising such an excel- 15 | ent
pol yphenyl ene ether resin (A ) having remarkably inproved light stability
and di scoloration resistance and an additivel@R ) for the pol yphenyl ene
ether resin, it is effective to use a nethod conprising the step of m xing
t oget her a pol yphenyl ene ether resin (A) and a 20 non- pol ymeri zabl e
liqui d substance (BIPSwher eRubbAE gPRPAjEn::coRdvbuigdieng 4t gubber
the range of from25 to 300 [err]C, at i ch_the non-pol ynerizable Iiquid

wh
subst ance (B) mai nteRREeNE Pﬁgﬁ?ﬁ sftat &2 Lhér BBy vedghits g VeRghto RYSRESR ene
th [ A to be dis- 25 | [ l.lLed with th :
SR ERACICIIE HBIE T o Kokt
ddi ti (B) f h L yph | .et her ' ' A iam t
Chose whi oh arc meRPRoRs ABEUEeRe v REORHY Tt/ shr PFARRES, fau 0 o Bl Bice
(B). As the flame grpg 5.7 chghfah! colbfiinks BoRyBLELEENRIMLNES-; iBber

above-
content of HIPS-5: 12.1 % by weight: weight average

particle diameter of the polybutadiene rubber:

1.5 um; and reduced viscosity 7sp/c: 0.40 dl/g.

HIPS-6: Rubber content of HIPS-6: 12.1 % by weight;
10 Weight average particle diameter of the polybutadiene

‘rubber: 1.5 pm; and reduced viscosity 7sp/c: 0.35 dl/g.

(4) Aromatic polycarbonate (PC)
A cbmmercially available bisphenol A type polycar-

15 bonate [Novarex 7625A, manufactured and sold by Mitsu-
bishi Chemical Industries, Ltd., Japan (hereinafter,
frequently referred to as "PC")] was used. The SP
value of PC was 11.3.

{5) ABS resin (ABS)

20 A commercially available ABS resin [acryloni-
trile/butadiéne/styrene = 26/14/60 (weight ratio)]
(hereinafter, frequently referred to as "ABS") was
used. |

(6) Compatibility agent: acrylonitrile-styrerne

25 copolymer (AS)



menti oned specific organi c phosphorus conpounds are preferably used. Stil
anot her preferred enbodi nent of the present invention is a shaped article
produced by a nethod in 10 whi ch a masterbatch is produced by m xi ng
together (A) from20 to 80 parts by wei ght of a pol yphenyl ene ether resin
havi ng a nunber average particle dianeter of i%§n110 to 100 [err]m (B)
from20 to 80 parts by weight of an aromatic phosphoric ester and (C) from
0.01 to 1 part 15 by weight of silica, at a tenperature in the range

of from 150 to 250 [err]£ mikeaedYofaystngatbs BY! ¥ONGAY! 88Ca8iPEENL SNl O
be dissolved in or swelled with the aromati c phosphoric ester, and the

obt ai ned nmasterbat d1i6 pEbts By rwdeght 0get Beyrehe) B5SpyFESebPOWBIBht! 6Fi N
20 and a solid substance (such as a light resistance inprover, a nold
rel ease agent or thethykisenzené hamdpyasba apolymanigdationaintithdtoandot 08
mol ding material is injection-nolded to obtain a shaped article having a
desired shape, wherrart the weight oftlclebis(thbatylpesoxy)-3p8) betrimy
further be used as a nolding materi al. 125
5 methylcyclohexane was continuously fed to a plug flow
type reactér having three regions cdnnected in series,
and each equipped with an agitator at a rate of 0.7
liter/hr. Polymerization was performed at 126 °C and
100 rpm in the first region; at 135 °C and 20 rpm in
10 the second.region; and at 147 °C and 10 rpm in thé'
third region. Subsequently, the resultant polymeriza-
tion reaction mixture was transferred to a degassing
apparatus having a temperature of 230 °C, to remove
unreacted monomers and the solvent. Thus, a random
15 copolymer (hereinafter, referred to as "AS") was ob-
taihed. The obtained copolymer was subjected to analy-
sis. As a result, it was found that the copolymer
contained 6 % by weight of the acrylonitrile monomer
unit and 94 % by weight of the styrene monomer unit (as
20 measured by infrared adsorption spectrophotometry), and
had an average SP value of 10.75. Further, the distri-
bution of the proportions of the component monomers of
the copolymer was measured by liquid chromatography

(according to a method described in International

25  Patent Application Publication No. WO-95-35346). As a



The thus obtained shaped article has an excellent bal ance of various
properties, such as flanme retardan- cy, inpact resistance, heat resistance
and the like. It has-further been found that a nore excellent flame 5
retardancy can be achi eved when the total content of the residual aromatic
vinyl nononer, diner and trimer of the regiyg conposition is not nore than 1
% by wei ght. Wen the above-nentioned total content of residual aromatic

vi nyl nononer, diner and triner is 10 nore than 1 % by wei ght, the

flame retardancyeberenestpras, £Bapavthathene ﬁk&bbr%aaaoa&d%h\éa&%?a%-a”d
act as flammabl e gas when the resin conposition is burned. 15 20 2 126

BEST MODE FOR GAREMING fibHomé&lr LAVERTLEN Hairgeabehowhe! RangecsENtErioRveNt i ON
will be de- scribed in nore detail with reference to the foll ow ng Exanpl es

and Conpar at i vet@&xb2pteby weighheynsbhal dopollymer, anfiethenmbkiatmaSP
limting the scope of the present _
value was 11.0, the minimum SP value was 10.5, and the
5 ASP wvalue was 0.5.
(7) Thermoplastic elastomer:
A commercially available styrene-butadiene block
copolymer {styrene block/butadiene block = 40/60
(weight ratio), trade name: Tufprene 125, manufactured
}0 and sold by Asahi Chemical Industry Co., Ltd., Japan}
(hereinafter, frequently referred to as "TPE") was
used.
(8) Polyamide
A commercially available polyamide 6 (trade name:
15 UBE Nylon 1013B, manufactured and sold by Ube Indus-

tries, Ltd., Japan) (hereinafter, frequently referred

to as "PA6") was ﬁsed.

(b) Non-polymerizable liquid substance (B)
20 : (1) Production of tris(nonylphenyl) phosphate
(TNPP) | |
431.0 parts by weight (molar ratio: 3.0) of non-
ylphenol and 0.87 part by weight (molar ratio: 0.01) of
. @aluminum chloride were placed in a flask. Then, 100

_%%i parts by weight (molar ratio: 1.0) of phosphorus oxych-



i nvention. In the Exanples and Conparative Exanpl es, neasure- nents were
done by enploying the foll ow ng nethods and apparatus. 10 (D)

Anal ysis of a resin conposition containing a phosphoric ester flane
retardant: 5 g of a resin conposition is dissolved in 100 m of nethyl

et hyl ketone and the resultant solution is s Q{ cted to ultracentrifugation
(20,000 rpm 1 hr) to 15 obtain a supernatant. Then, nethanol is
added to the supernatant in an anount which is 2 tinmes that of the

supernatant, to theoehdel R idrdpghildle dRRid) +PIHY 188Kk a0 el dddit 1
m xture containing the precipitated resin conponent is subjected to

ultracentrifugati onou@.20 The teagdi=divrd Ha i FIHW RN grdAB1Re

m xture. The resultant solution is analyzed by gel perneation chro-

mat ogr aphy (GPC) usileyaitied 3@ (. 80eu ftac thiveadbyn cowgl 1k tey thes @searifica-
Japan) equipped with a differential re- fractoneter (colums: GLOOHXL x 2,
manuf act ured and 2%ion reggitdamy: Tadhem,Chhe resmid@ntnutsdatigmageroduct

t et rahydr o- 127
5 was cooled and washed with water to remove the catalyst

and chlorine values to obtain a mixture of tris(nonyl-
phenyl)phosphate (hereinafter, frequently referred to
as "TNPP").
The average value of the sum 6f the respective
10 o numbers of carbon atoms of the substituent groups was
27.0.
(2) 1,3-phenylene-bis(diphenylphosphate) (FR-1):
A commercially available oligomeric.aromatic
phosphoric ester defived from resorcinol (manufactured'
15 and sold under tradename of "CR733S" by Daihachi.Chemi—
cal Industry Co., Ltd., Japan) (hereinafter, frequently
referred to as "FR-1") was used.
According to the analysis by GPC, it was found
that FR-1 is composed of TPP dimer (n=1) and TPP oli-
.2Q gomers (n 2 2) in a weight ratio of 65/35, which are

represented by the following formula (17).

(E(@ -
25 l o——%{)_@)o—@ (17)




furan; flowrate: 0.8 m/mn. ; pressure: 60 kgf/cnferr]; inlet

tenperature: 35 [err]C, oven tenperature: 40 C, tenperature at differential
refractometer: 35 [err]C, internal volume of sanple |oop: 100 m;
concentration 5 of sanple: 0.08 g/20 m), and the conposition and
amount of the phosphoric ester contained hRgthe solu- tion are determ ned
fromthe proportions of the respec- tive areas (which are determ ned from

t he chromat ogran) for the conponents of the solution. On the other hand, 10
t he above-nentioned resin conponent is dissolved in deuteriochloroformto
obtain a sanple solution. Wth respect to the obtained sanple solution, the
propor- tions of the(3ntegBaphdnyabtiesbas{aioan6i-dinethgphanglaphpiatic
protons and the chem cal shifts are deter- 15 m ned using a Fourier
transf or m nucl eplrab@apn€fRe2) eso- nance (proton-FT-NVR) apparatus (DPX-400,
manuf actured and sold by Bruker Analytik GVBH, Germany), and the

conmposi tion and cont?$t Bartfebycwehgbtnpéndnb-kyhennd, BPapartsrbyi n
conmponent, such as a rubber-nodified 20 styrene resin, a pol yphenyl ene
ether redin and/9BRt RF yeulepfaeRdi h- Bhearts hycwapghtnef mpgnegsivmni ned.

g of o rbain oot {dd dES Blagedein 7 TopchpE ol miked walle® e °
heating to thereby perform a reaction. The temperature
of the reaction mixture was.gradually elevated, and
after the temperature of the reaction mixture reached

10 120 °C, 153 parts by weight of phosphorus oxychloride
were dropwise added to the reaction mi#ture over 2
hours. The hydrochloride gas being formed during the
reaction was led into a water_scfubber. _After compléé
tion of the addition of phosphorus oxychloride, the

15 temperature of the reaction mixture was gradually
elevated to 180 °C over 2 hours to complete the reac-
tion. .The yield of the resultant intermediate {di-

(2, 6-xylyl)phosphochloride} was 99.7 %. Then, 45 parts
by weight of the intermediate, 55 parts by weight of

20 resorcinol and 1.5 parts by weight of aluminum chloride
were placed in a reactor and mixed togéther while
heating. The temperature of'the resultant reaction
mixture ﬁas gradually elevated to 180 °C over 2 hours,

to thereby pérform a dehydrochlorination reaction.

25 Then, the resultant reaction mixture was aged at 180 °C



25 of nmethyl ethyl ketone and the resultant solution is 128
subjected to ultracentrifugation (20,000 rpm 1 hr), followed by
evaporation to obtain a residue. The obtained residue is dissolved in

met hyl ene chloride to obtain a nethylene chloride solution having a solids
5 content of 5 % by weight. The nethyl enggghloride solution is
allowed to stand in a refrigerator having a tenperature of -15 [err]C for
24 hours to thereby obtain a precipitate. Then, the precipitate is obtained
by filtration under fol2dhderPeind Ufitet ONEli ties . adé® 40 180 °Qrendertate
is washed with methylene chloride, followed by drying in vacuo, to thereby
obtai n a pol yphenyl erelwidie rpredsurdtaf r2ad pmigphety | therahneconplets stheed
in deuteriochloroformto obtain a sanple solution, which is then subjected
to the foll ow ng andehyidrodtlorinatimmgreadoioner To athed oreswlicartrreac-

magnetic resonance (proton-FT-NMR) apparatus, the anmount of hydroxyl groups
present in the nethytiamn Martirel wareadded %2R0 tWEﬁ)I%W@H@%t%ﬁena

resin and the anount of (ydrox- yl groups present_in the head termnals of
t he pol ymer 5 and 200 parts by weight of a 10 % aqueous hydrochloride

solution to remove the remaining catalyst and then, the
resultant was repeatedly washed with water, to thefeby
obtain a purified reaction mixture. The obtained
purified reaction mixturé was cooled while stirring to
10 effect a crystallization. Then, crystéls were obtained
by filtration and washed with methanol, follqwed by
drying at 100 °C under reduced pressure to thereby
obtain 1,3-phenylene-bis-(di-2,6-dimethyl-
phenylphosphate) (hereinafter, frequently referred to

15 as "FR-2") represented by the following formula (18).

CHs

@}ﬁb_o o—t
_ (18)
\@r CH; 2

20

(4) Bisphenol A-bis(diphenylphosphate) (FR-3)
A commercially available oligomeric aromatic

25 phosphoric ester produced from bisphenol A (trade name:



20 chai ns of the pol yphenyl ene ether resin are determned. In the NWR
spectra shown in Figs. 3(a), 3(b), 4(a) and 4(b), peaks respectively
‘ascribed to the hydrogen atonms bonded to the aromatic rings, the hydrogen
atons in the nethylene group and the hydrogen atons in the hydroxyl 25
group, which are present in the nethyl ene hr4glge struc- 129 tures, are
indicated as Aor A, Dor D and B or B, respectively, and a peak

ascri bed to hydrogen atons in the hydroxyl group present in the head
termnals of theCOpIMIEr namiffacturediaral exblad Ky MaihacHEerehemigalt he 5
peak ascribed to the hydrogen atons present in a hy- droxyl group appears
in the range of fIndmstry Q4. Ltghm JdpartP (hersindtier,) feequentlyy
parameter) and an average SP value 10 The SP value is calcul ated
in accordance w referreblivdsnd BRdbrs Was maed- wheIPTEingsee i el in

Pol E d S 2), 147 (1974 the data of
o111 and [ orr PREIGMm, 5 106l igh OUA TonungbI Y SRTRILH CONROTEE BF so

descrlbedstherelQPP—A-dimer, TPP-A-ollgomers and trisphenylphosphate
(TPP) in a weight ratio of 84.7/13.6/2.3, wherein TPP-
A-dimer (n=1) and TPP-A-oligomer (n > 2) have a struc-

ture represented by the following formula (19):

10 ! ﬁ [ ?Hs fl) N
o000
2 CHa (19)
\ Jn
15

(5) Triphenyl phosphate (TPP):
A commercially available monomeric:aromatic
20 phosphoric ester (hereinafter, referred td as "TPP")
(trade hame: TPP, manufactﬁred and sold by Daihachi
Chemical Industry Co., Ltd., Japan) was used.
(6) Antistatic agent
A commercially available amine-containing anti--

25 static agent N,N-bis-(2-hydroxyethyl)tallow amine



15 [err] wherein [err]el represents the cohesive energy
per unit functional group, and [err]vl repre- sents the nol ecul ar vol une
per unit function- al group, and the unit for [err] is (cal/cnferr])[err].
20 The average SP value of a copolyner or a blend of copol yners
is calculated fromthe SP values of the difderent constituent nononer units
of the copolyner or the SP values of the different constituent copol yners
of the copolyner blend by the proportional allocation 25 of the
respective SP \(hlered naftdr mifdmreahtta @st1Atstat” 1 30trade nmamss®er units or
the different constituent copolyners in accordance with the respective

wei ght ratios é&frmosdadoddQ, i manufagtured and sokd thie oot i Compamy ,

copol ynmers, on_the assunptlon that the additivity 5 rul e can be
applied. For Hx&npi-d, "a% uBRS-age SP val ue of an acrylonitrile-styrene
copol ynmer is cal cul ?gd fron1the SP val ue of polyacrylonitrile (14.39) and
the SP val ue of poI3 R?R? 2) by the proportional allocation of the

respectgve SP value% 0%&%&% 1af¥nnéballable lubricant, SAE#30 engine

oil (hereinafter, referred to as "Lb") was used.
(8) Broﬁine—containing flame retardant
A commercially available brominated epoxy resin
(hereinaftér,'referred to as "Br-EP") (trade name:
10 Pratherm EC-14; manufactured and sold by Dainippon Ink
& Chemicals, Inc., Japan) was used.
(92) Stabilizer
A commercially available phosphorus-containing
stabilizer {tris(nonylphenyl) phosphite (hereinafter
15 referred to as "TNP") (trade name: TNP, manufactured
and sold by Asahi Denka Kogyo K.K., Japan)} was used.
(10) Mineral oil
A commercially available mineral oil (hereinafter
referred to as "MO") (trade name: kaydol, manufactured
20 and sold by Witco Corp., U.S.A.) was used.
(11) Flame retardant containing bromine and
phosphorus
A commercially available tris(2-chloro-3-bromopro-
pyl) phosphate (hereinafter, reférred to as "PB")

25 (manufactured and sold by Daihachi Chemical Industry



10 lonitrile and the pol ystyrene in accordance with the respective
wei ght ratios of the acrylonitrile and styrene in the copolyner. (4) d ass
transition tenperature (Tg) and nelting tenperature (Tm: 15 The
glass transition tenperature (Tg) and the nelting tenperature (Tm are
nmeasured by the differen- tial scanning cal ax%®etry (DSC) nethod descri bed
in. "Polymer Handbook" (edited by J. Brandrup, A Wley- Interscience’
Publ i cation, John Wley & Sons, New York, 20 US S, 1975). In.
accordance with t@®.di flitdentJapank aies ngsedd ori metry (DSC) net hod, the
glass transition tenperature (Tg) is determ ned by observing the change in
the specific heat capacity, and the nelting tenpera- ture (Tm 1is

determ ned as a tenperature cqrrespondj ng 25 tg the position of a peak
of a melting curvé.—r‘gi %@c‘iqe'isi‘ﬁ"s’t e&??y“&%-%%@&%%‘ﬁh are conduct ed
as follows. The neasure t%.rlg.re conducted.using a thermal analysis

appar atus (Mdel DT-40, %ﬁ?ﬂeﬁ?@#ﬁP@%ld by Shi- madzu Corporation

Japah),il1gmich 5 ”g'ﬂ é%ﬁﬁggéf%ify available silica (hereinafter,

referred to as "S1I") (trade name: Nipsil VN3LP, manu-
factured and sold by Nippon Silica Industrial Co.,
'Japan) was used.
(2) Oil-absorptive material

10 A commercially available porous styrene-divinyl-
benzene copolymer (B;;éinafter, referred to as "SDV")
(trade name: Diaion MP-A, manufactured and sold by
Mitsubishi Chemical Corporation, Japan) was used. SVD
has'a nﬁmber average particlé diameter of 10 pm and a

15 number average pore diameter of 0.0l pm.

(d) Solvent (D)
Commercially available xylene, methylene chloride,
methanol and formic acid (hereinafter, referred to as

20 "XY, MCl, MeOH, FA", respectively) were used. -

e) Other solid substances
(1) Phenol novolak resin (softening temperature:
120 °C)

25 A commercially available novolak resin (hereinaft-



5 heated at a rate of 10 [err]C mn. under the flow of nitrogen gas.
As shown in Fig. 9(a), Tg is defined as a tenperature corresponding to the
i ntersection of the base line with a straight line drawmn fromthe first
step of the line of the specific heat capacity. As 10 shown in Fig.
9(b), Tmis defined as a tenperature corresponging to the intersection of
the base line with a straight line drawn fromthe rising line of the heat
absorption peak. The determ nation as to whether a polymer is a 15
crystalline pol yner eav, anefsromeghdus a0l "WKY) i(trdaiee ranaxb SFV00EN Whedhefa®F
not a peak of the heat absorption is observed. The area of the peak of the
heat absorp- tion céuredpemnds sodd iy ResthiofOngarsitcalGhemitdads (IRaduspry atuwl. ,
is used as a criterion of the crystallini- 20 ty of the polymer. The
"Pol ymer Handbook" &&€cri H&Paatashaisgidass transition tenperatures (Tg's)
of poly(2,6-dinethyl- 1, -Bhenyl ene oxi de), polycarbonate of Bi sphenol A,
pol ystyrene and poly(vinép c ldmaydplete Lighy bexs 145 [err]C,

81 [err]C, respecti,vely. _
100 [err]C aEd [ ] A com%erciéif§ available Benzotriazole-containing

ultraviolet light-absorber (hereinafter, referred to as
"UVA") (trade name: Tinuvin P, manufactured and sold by
CIBA-GEIGY, Switzerland) was used.
(3) Hindered piperidine-containing light stabiliz-
10 er.

A_commercially available hindered piperidine-
containing light stabilizer (hereinafter, referred to
as “HALS“) (trade name: Tinuvin 770, manufactured and
sold by CIBA-GEIGY, Switzerland) was used.

15 (4) White pigment (Sunproofing agent)

A commercially available powdery titanium oxide.
having an average particle diameter of 0.2 um'(herei-
nafter, referred to as ﬁTioz") (trade name: TIPAQUE PF-
691, manufactured and sold by Ishihara Sangyo Kaisya,

20 Ltd., Japan) was usgd.

(5) Organic epoxy compound

A commercially available epoxidized soybean oil
(héreinafter; refer;ed to as "EP") (trade name: 0-130P,
manufactured and sold by Asahi Denka Kogyo K.K., Japan)

25 was used.



132 (5) Reduced viscosity [err] sp/c of a rubber-nodified styrene resin and
a pol yphenyl ene ether resin: The viscosity [err] sp/c of a rubber-nodified
styrene resin is nmeasured as follows. To 1 g of a rubber- 5 nodi fi ed
styrene resin is added a m xed solvent of 18 m of nmethyl ethyl ketone and
2 m of nethanol, fol- |owed by shaking as25 [err]C for 2 hours. The
resultant mxture is centrifuged at 18,000 rpmat 5 [err]C for 30 m nutes
to obtain a supernatant. The obtai ned super- 10 natant is taken out,
and the resin conporfént Fluargresinted from the supernatant with methanol,
followed by drying. 0.1 g of the thus obtained resin is dissolved in a

sol vent (when a rub@bﬂ@ﬁﬂﬁEQ¥ﬁﬂ%ﬁyﬁéméﬁhiﬁrPQ%Y%PqE?flu°r¢%ﬁk¥%e%%d|f|ed
pol ystyrene, toluene is used as_a solvent; and when a rubber-nodified

styrene resin i(&eF Qﬁﬂﬁﬁﬁeqnxﬁﬁﬁﬁif%ﬁx§ﬂ(ﬁﬁt rBTEH s} Vi terpd ?xﬁﬁW%ner, met hyl
et hyl ketone i a sol nt as. to obtain a olutlp ving a
resin concent ritel%é‘ﬁmb ‘tﬁe %‘{Feﬂc)) %‘P {]?’ré We‘gs lution is
put in a Cannog- t th [err] (sec) of the
solu- ti%on is neas#lé%%‘eﬁ SC\% rE‘[ae‘:fr%;r’j’ aquI%jur’t ﬁJeeraA'{Le res‘%g%%l ve falling tines

T[err]'s (sec) -of pure toluene and pure

Example 1 and Comparative Examples 1 to 4

Each of five types of reéin compositions shown in
Table 1 was individually produced by a process selected
10 from four processes as described below, and evaluated
with respect to various properties, such as color
(yellowness index: YI). Results are shown in Table 1.
Process.I
Usiﬁg a batch type mixing vessel equipped with an
15 agitator, the thermoplastic resin (A) was dissolved .
into the non-polymerizable liquid substance (B) at a
temperature indicated in.Table 1 while stirring. The
resultant_was introduced to  a belt-conveyer type drying
cooler (belt cooler), to thereby obtain pellets.

20 Process II-1

A twin-screw extruder having a main feeder and a
side feeder was used. The thermoplastic resin (A) was
fed from the main feeder and the non-polymerizable
liquid substance (B) was fed from the side feeder,

25 followed by melt-extrusion at a temperature indicated



met hyl ethyl ketone are measured using the same viscom 25 eter as
ment i oned above. The reduced viscosity of the 133 rubber-nodified
styrene resin is calculated by the following forrmula: [err] sp/c =
(Tlerr]/Tlerr])/C wherein C represents the concentration (g/dl) 5

of the rubber-nodified styrene resin in the saggion. Wth respect to a

pol yphenyl ene ether resin, the reduced viscosity [err] sp/c thereof is ~
measured as fol- lows. 0.1 g of the pol yphenylene ether resin is dis- 10
sol ved in chl orof or in Madleerlgbytwbtterely sitairorpdldet®. a pol yphenyl ene
ether resin concentration of 0.5 g/dl, and the determ nation of the reduced
viscosity is conducted i Pradessa®I-ad |y the sane nanner as nentioned above.

15 (6) Color (yellowness index): The color of a re
conposition is nmeasured, ASHHRHCTEM @SFFUdRIAEING R dra i eder and a

manuf actured and sol d b Suga Test Ins runen i
( sid e)%ee er was use Bo%ﬁ égg éhermopf%§¥9¢ fé%in (A)

5 and the non-polymerizable liquid substance (B) were
simultaneously fed from the main feeder, follpwed by
melt-extrusion at a temperature indicated in Table 1,
to thereby obtain pellets.

Process 111

16 The non-polymerizable liquid substance (B) was
portionwise added to the thermoplastic resin (A) so-as
to be adsorbed on the thermoplastic resin (A), to
thereby obtain an adsorption mixture of the thermoplas-
tic resin (A) and the non—polymerizéble liquid sub-

15 stance (B). The mixture was introduced to a belt-
conveyer type drying cooler (belt cooler), to thereby
obtain pelleté.

From Table 1, it can be seen that, with respect to
thelresin composition produced by process 1 (present

20 invention), in which PPE-1 as the thermoplastic resin
(A) was dissolved at a temperature lower than 300 °C,
so that the formation of OH groups in PPE unit was
suppressed (see.Figs. 3 and 4), the resin composition
not only had superior appearance, color and light

25 stability to those of the other resin compositions



accordance with JIS-zZ-8722. 20 (7) lzod inpact strength: The |zod
| npact strength of a 1/4 inch-thick (unless otherw se specified), V-notched
specinen is neasured at 23 [err]C in accordance with ASTM D256. (8)
Volatility (thernogravinmetric analysis; TGA 25 met hod) : 134 The
volatility is evaluated using a thernograviS4netric anal yzer DT-40

(manuf actured and sold by Shimd- zu Corporation, Japan) by el evating the
heating tenper- ature at a rate of 40 [err]C/min under the flow of nitrogen
5 gas. Th@nqdmditw@naltmthualqn%nretgﬁlsoogguaaé beystedlys used
as a criterion of the volatilit E% Vicat softening tenperature: The

Vi cat softemlugnﬁﬁﬂﬂﬂ%éuréomst%%ag ed hend, sinnepgh| 9fi RTIELSF&ENEE i t h

ASTM D1525, and used as a criterign of the, heat resistanc
Melt flow rate (WER)IIThe E%?te¥FBH?$%?e° sthe terin §ﬂﬂg?§ﬁ?F8PI§eP%me
accor dance mnth\h? éawhgﬂdtggegoggegtcéftgﬁéoﬂog ~polymerizable

5 liquid substance (B) in the resin composition was at
the level of 60% by weight. Further, the resin compo-
sition produced by process II-1 (which was conducted
under conditions wherein PPE-1 experienced melting)
does not contain.any discfete segments of resin that
10 have not experienced melting and, accordingly, has a
good appearance; however, it is poor with respect to
color and light stability (see Comparative Example 3).
It is observed that the resin'composition produced by
process.II¥2, in which both the thermoplastic resin (A)
15 and the non-polymerizable liquid substance (B) were
simultaneously fed from the main feeder followed by
melt-extrusion, contains many discrete segﬁents-of PPE-
1 that have not experienced melting and, thereforé,_has
a podr appearance. Especially in the case of process
20 III, the resin composition produced by process III, in
which the non-polymerizable 1iquid-substance (B).was
adsorbed on the thermoplastic resin (A), contains a
large number of disdrete segments of PPE-1 that have
not experienced melting and, therefore, has a very poor

25 appearance.



melt fluidity. That is, the nelt flowrate is deter- 15 m ned fromthe
extrusion rate (g/10 mn) of a resin conposition nmeasured at a nelting
tenperature of 200 [err]C under a load of 5 kg. (11) Flanme retardancy: The
flame retardancy of a 1/8 or 1/16 inch-thick 20 speci nen i s eval uat ed
I n accordance with the Vertical Burning Mett®d which is described in

UL- Subj ect 94. Wth respect to the nethod described in UL-Subject 94:
reference can be made to, for exanple, U S Patent No. 4,966,814. 25

(12) Light resi Examplaed 2 whalkdand t(Conparativg Eftmpléghd tes28tance is -
eval uat ed usi ng ATLAS Cl 35W Weat heronet er (manufactured and sol d bx ATLAS
El ectric Devices Co. Resgig /compesitiongivereprepared cusing thei maters-
accordance with JI'S K7102. Exposure 5 conditions_are as follows: an

i nternal tenper &4 &N nehody (RXecRsHTIzor [ bf) |25 deschibPeyiBf 55 % no

rain, and exposure to enon light (wavel epgth. 34 n :.0.30
o oSG e & XEnL LAl HEL NI, Bl n Y1 "

5 individually used as the thermoplastic resin (A). The

obtained resin compositions were evaluated with respect
to various properties, such as color (yellowness index:
Y¥I). Results are shown in Tables 2 to 4 and Fig. 5.
From Tables 2 to 4 and Fig. 5, it is apparent that

10 the resin composition obtained by the method of the
present invention, in which the production of the resin
composition is conducted by Process I (dissolution) at
a temperature of 300 °C or less, is excellent with
respect to appearance and color as compared to the

15 resin composition obtained by a conventional melt-

extrusion method.

Examples 18 to 34 and Comparative Examples 29 to 32,

and 52 through 55

20 Resin compositions were prepared using the materi-
als and methods (Process I or 1I1) as described in
Tables 5 to 7, wherein PPE-1 and GPPS were individually
used as the thérmoplastic resin (A). The obtained
resin compositions were evaluated with respect to’

25 various properties, such as color (yellowness index:



[err] E between a pre-exposed shaped article and a post- 10 exposed
shaped article is neasured, using an SM col or conputer nodel SM 3

(manuf actured and sold by Suga Test Instrunments Co., Ltd, Japan) in
accordance with the L.a.b. nethod, to evaluate the color tone difference.
The smal l er the color.tone difference, the huogBer the 15 | i ght

resi stance. (13) Evaluation of the conpatibility between a thernopl astizc
resin (A) and a non-pol ynerizable.liquid substance (B): 50 parts by weight
of a powdery therndp) ast Res@dts arer ebown( Ah Fabileg antav&r agpd Fdgsi.clée
dianeter of from15 pmto 1 mmand 50 parts by wei ght of a non-pol yner-

i zabl e |iquid subs®@®@cé-(B) are mixed while stirring at 200 [err]C for 1
hour, to thereby obtain_a thernoplastic resin conposition. _Subsequently, -
the obtained resin 25 FromcEaBbest Pokoi ¢ APA: ELEE -t Rr 80iGh7a dItasery Pt er
havi ng 136 an average pore dianeter of 10 [err]m while maintaining a

t enperature of theoPﬁﬁgﬁegbnposition at 200 [err] C under a reduced pressure

of around 50 mmHg, and fhe, wejdht  gf Broduction of the resin article is

conducted by Process I (dissolution) using a surface
modifier, such as an antistatic agent or a lubricant,
instead of the non-polymerizable liquid substance (B),
since such a surface modifier has poor compatibility

10 with the thermoplastic resin (A), it is necessary to
conduct the dissolution of the thermoplastic resin'(A)
into the surface modifier at high temperature, result-.
ing in the acceleration of deterioration of the thermo-
plastic resin (A) and the surface modifier (Comparative

15 Examples 29 to 32);

that the compatibility of an oligomeric aromatic

phosphoric ester with PPE-1 (among flame retardants
which generally have good compatibility with the ther-
moplastic resins, the oligomeric aromatic phosphoric

20 ester has slightly inferior compatibility with the
thermoplastic resins, such as PPE-1) can be remarkably
improved by the use of a monomeric aromatic phosphoric
ester or GPPS in combination with the oligomeric aro-
métic phosphoric ester; and

25 that with respect to Process II-1 (melt



conponent (A)/conponent (B) m xture remaining on the 5 filter is
nmeasured. The weight ratio of a conponent (A)/conponent (B) m xture
remaining on the filter to the thernoplastic resin (A) used in the resin
conposition is used as a criterion of the conpatibility between a

t her nopl astic 10 ~resin (A and a non-pojgmreri zable |iquid substance
(B). The lower the filtration-remaining ratio, the higher the conpatibility
bet ween a thernoplastic resin (A) and a non-pol ynmeri zabl e |iquid substance
(B). The nunber aextagssigar), cthe datmisiomnfcameog@oytaliby conddetgd when
thernoplastic resin (A is determ ned by using an optical mcroscope or an
el ectron ni croscopde Hyouneralcthmmdnipolimenizabld 1igupdveiebgtance
thernopl astic resin is obtained as the arithnetical nmean val ue of the

di ameters of 100 &) i@ et paxeithameQry thingreighearbsed on fheytobal
the I ong axis and short aX|s of the particle is taken as the di areter of
each particle, ir §ﬁ%. be RAVSYRF nathe gEETRiRR hecgmes

spheri cal shape or a IIe shap 14) Evalugtion of the stability of
2 %%e#bi

producti on (by 254
liquid substance (B) exceeds 20 % by weight.

Examples 35 to 50 and Comparative Examples 33 to 34

Resin compositions were prepared using the materi-

10 als and method (Process I) as described in Tables 8 and
9. The obtained resin compositions were evaluated with
respect to various properties, such as color kyellbw-
ness index: YI). Results are shown in Tables 8 and 9.

From Tables 8 and 9, it can be observed:

- 15 : that when the PPE-1/non-polymerizable liquid
substance (B) (flame retardant) weight ratio is in the
range of from 30/70 to 70/30, it is possible to obtain
a shaped resin article which is excellent with respect
to the ease in handling and properties;

20 ’ that when the solid substance (C), such as an oil-
absorptive materialvor an anti-block agent, is added to
the component (A)/component (B) mixture having a weight
ratio within the abqve-mentionéd range'in an amount
such that the mixture remains in a liquid state, the

25 resultant resin composition is free of blocking; and



137 Production of a resin conposition is conducted by using a tw n-screw
extruder having a main feeder and a side feeder (ZSK-40; nom nal maxi num
extrusion rate: 100 kg/hr; L/D = 46) (manufactured and sold by Werner 5
Pfl ei derer GrbH, Gernmany). Specifically, a thernoplas- tic resin (A) is
fed fromthe main feeder, followed by neltl%heading at the nelting
tenperature of the ther- noplastic resin (A (e.g., at about 310 [err] C
when a pol yphenyl ene ether resin (PPE) is used}. Then a non-

pol ymeri zabl e |i qui d thasstee {8 ¢ompeRERt ohh } /ROEPEREREHR) %{*Bume
mel t - kneaded PPE, followed by nelt extrusion at a teﬁeratg Iower t han

the melting tengethich oin e %m%p‘-’r‘é&?% haxing (He (gofid SpbghanFe230

C wh PPE 15
(proese 11-1) . (B Sa&“éqcﬁév?%?é"ﬁq Yoo 2%#?%% e s Shot e KBl Bl

extrusion) is e accord h foIIo {6 on is
I mpossi bl e: thg%ﬁbeh ?f edb?% °‘Wf qU| %s‘t?%“ﬁgég%tgéépout s out

Unstabl 6 ot r usESEoE B el e o‘?rShi‘E&‘SP%ﬁ"‘f‘"@ ERahfPassL}! &

Examples 51 to 53 and 108, and Comparative Examples 35

to 38, 50 and 51

Resin compositions to be used.as masterbatches

10 were prepared using the materials and methods as de-
scribed in Table 10, wherein the dissolution of PPE-1
into the non&polyﬁerizable liquid substance (B) was
conducted in the presence of the solvent (D) which
functions to improve the compatibility of the component

15 (B) with PPE-1, and the resultant resin composition was
introduced to a belt conveyer type cooling drier (a
belt dooler). Using a twin-screw extruder (ZSK-40 mmg,
manufactured and sold by Werner Pfleiderer GmbH, Germa-
ny), the obtained masterbatch and HIPS-1 were subjected

20 to melt extrusion acc&rding to formulations and condi-
tions for producing the final products, which are |
indicated in Table 10, while removing the solvents
under a vacuum of 0.1 mmHg, to théreby obfa;p'a final
product in the form of pellets. Using an injection

25 molding machine (Model JSW J100EP manufactured and sold



article is possible; however, the fluctuation of extru- sion rate during
the production is 20 % or nore, 25 relative to the predeterm ned rate,
and the wetting of 138 the surface of the produced shaped article with

t he non-pol yneri zabl e liquid substance (B) is observed. Slightly unstable
extrusion: the fluctuation of extrusion ratel®®ing the production is from
5 %to 5 | ess than 20 % and the wetting of the surface of the s
produced shaped article with a non-polynerizable |iquid substance (B) is
not observed. CGoodPYt Feef JapenabitesloWorksy, ddidon Jemed Jdurthey okt igrestiuct i on
is less than 5% 10 The materials used in the Exanples and Conparative
Exanpl es are as foPPohets ¥prensukdpeied tor dayjeqtApm golding at g gylin-
Production of a polyphenyl ene_ether (PPE) The production of a PPE was
conducted using a g%%l ﬁ?é??rﬁtélﬁﬁ Pgagﬁa &r &R aF @ melsh temnaratgire of

feeding oxygen at gObO&t%g]Eg%%g%fa %p%% h@%g C%%g %%%ained specimen was

5 | evaluated with respect to various properties, such as
color (yellowness index: YI). Results are shown in
Table 10.
From Table 10, it can be observed:
that the compatibility of thé oligomeric aromatic
10 phosphoric ester with PPE-1 can be remarkably improved
by the addition of a small amount of the solvent (D)
(among various flame retardants which generally have
good compatibility with PPE-1, the oligomeric aromatic
phosphoric ester has relatively poor compatibility with
15 PPE-1);

. that, however, when the amount of the solvent (D)
exceeded 100 parts by weight, relative to 100 parts by
weighf of fhe thermoplastic resin (A), it becomes

" difficult to maintain the above;mentioned vacuum condi-
20 tion, so that the solwvent (D) is caused to remain in
the resin compositioq to thereby lower the Vicat sof-
tening temperature qf the produced resin compdsition
(this indicates that the role of the solvent (D) is
auxiliary and that when the compatibility between

25 thermoplastic resin (A) and the non-polymerizable



agitating blades. The reactor was purged with nitrogen 20 gas. Then,
54.8 g of cupric bromde, 1,110 g of di-n- butylam ne, and a sol ution which
had been obtai ned by dissolving 8.75 kg of 2,6-xylenol in a m xed sol vent
of 20 liters of toluene, 16 liters of n-butanol and 4 liters of nethanol
were added to the reactor. A polym 25 180 zati on reaction was
performed for 90 m nutes while 139 stirring and continuously feeding
oxygen into the reactor having an internal tenperature controlled to 30
[err]C. After conphguidnsubstanaeedd ) dm mlcw;ioea'ltyequml yehe additiodn eef ed
by filtration. To the collected 5 ymer was added a m xture of

met hanol and hydr 8csmadl ﬁ@qwaﬁjQﬂ)ﬁhﬁxﬁﬂi¥§9ﬂtﬁ?kxﬁ%ﬂ@ﬁﬁsr%ﬁnﬂQﬁ$&Pl% t he
pol ymer. Further, the polymer was washed wel|l w th nethanol to obtain a
powdery pol yphenyténdmpreye @Nﬁwﬁqmﬁaﬁéblhﬁ@ﬁnﬁﬁﬁ#%fQQﬁQ§¥ Dio as
"PPE-1"). The 10 % taln PPE-1 _had a red ced VISC Slt err].sp/c of
0.41 dl/g. Polyphenyle ﬁhﬁqﬂfﬁﬂqq% it %s ([err]

SPIC) vere producedl§%e§gg% @”f?&dﬁ& substance (B), which has no compa-

tibility with the thermoplastic resin (A), it becomes
necessary to use a.disadvantageously large amount of
the solvent (D) for achieving a satisfactory compa-
tibility between the component (A) and the component
10 | (B) and therefore it becomes difficult to achieve the
above-mentioned wvacuum condition, thereby causing the
above-mentioned disadvantages (Cqmparative Examples 35
and 36);
that when the resin composition is produced by a
15 method in which the non-polymerizable liquid substance
(B) is dispersed into the thermoplastic resin (Aa),
since the thermoplastic resin (A) is not dissolved in
the non-polymerizable liquid substance (B), the ap-
pearance of the produced resin composition becomes
20 extremely poor (Comparative Examples 37 and 38):
that when polyamide (PA) is used as the thermo-
plastic resin (A) and phosphoric ester (PB) is used as
the non-polymerizable liquid substance (B), in which
the compatibility between the components (A) and (B) is

25 very poor, the addition of a large amount of a solvent



same manner as nentioned above, except that the amount 15 of the
catal yst and the polynerization tinme were changed. Results are shown in
Tabl e 12. Each of the obtained pol yphenyl ene ethers had a nunber average
particle diameter of 20 [err]m and an SP value of 11.2. (2)

non-r ubber - nodi fi ed .pol ystyrene (general 2Q61 pur pose pol ystyrene)
(GPPS): A commercially avail abl e pol ystyrene (wei ght average nol ecul ar

wei ght : 200, 000, manufactured and sold by Asahi Chem cal |ndustry Co.,
Ltd., Japan) (hef&@Alaenders ddueansisiblef dia athitforaly GIRSI1lwaPR5in
used. The SP val ue of GPPS was 10. 5. 140 (3) Rubber-nodified styrene
pol ymer (H PS) PEBybbcH§vVaTe WheReitier nesuldant aixture Hehdrashms B 4
bond/vinyl -1,2 bond = 95/ 2/ 3), (trade nane: N pol 122 OSL, manufactured and
sol d by Ni ppon 5masterpakehcdn %Sec\%}?a@t%s ajiehasis, SERAFALID) form a
honbgeneous sol uti on _havi ng th«gi:h ol low n cc%npl:%Q ti ?‘Q’ Pol ybut adi ene

10.5 % by wei ght OSE¥F&ENEY € remova Q%ﬁanﬂﬂRﬁﬁa ive

5 Examples 50 and 51).

Examples 54 to 69 and Comparative Examples 39 to 42

Resin_compositions having the compositions shown
in Tables 11 and 12 were respectively produced by three
10 production processes described below, wherein HIPS's
and PPE's, which havé different feduced viscosities
7sp/c as shown in Tableé 11 and 12, were individually
used as the thermoplasfic resin (A). Each of the
obtained resin compositions was subjected to injection
15 molding according to the same formulations and condi-
tions as indicated in Table 10 to thereby obtain speci-
mens. The specimens were evaluated with respect to
flame retardancy, MFR, Izod impact strength, Vicat
softening temperature and color (yellowness index: YI).
20 Results are shown in Tables 11 and 12. |
From Tables 11 and_12, it can be observed:
that when the production process (a) (using the
resin composition of the present invention as a master-
batch) is employed, the resultant final resin cdmposi—

25 tion exhibits excellent properties as compared to those



Et hyl benzene 15.0 % by wei ght 10

a- net hyl styrene di ner 0.27 % by wei ght t-butyl peroxyi sopropyl
0.03 % by wei ght carbonate The thus obtai ned solution was continuously fed
to a reactor having four different reaction regions con- 15 nected in
series and each equi pped with an agitator. Pdlégrerization was perfornmed at
126 [err]C and 190 rpmin the first region; at 133 [err]C and 50 rpmi n*the
second region; at 140 [err]C and 20 rpmin the third region; and at 155
[err] C and 20 rpm iof tthe masirh qampagitions prodnged iy the prpduction

pol ymeri zation reaction m xture (solids content: 73 %9 was transferred to a
degassi ng appar at uPTESeESRF At t&) mononers and the sol vent. Thus, a
rubber- nodified styrene polyner (hereinafter, referred . to, as "H PS-1"), was
obt ai ned. The obt ai ned F@ﬁﬁé“ﬁ%ﬁﬂfﬂ%ﬁ? ving k& G oi5eS nsp/c

bj ected to lysi.S., . - 4 lt, jt d b
ont ent vis 12, 1 YRS HE, RO IR B e P T L dfnad o R
rubber particles vapol el LA 4 et 3588 ddka resin composition

exhibits an excellent balance of fluidity, Izod impact

strength and flame retardancy;
that, especially when PPE having a reduced viscos-
ity nsp/c within the range of from 0.3 to 0.6 is
10 employed, the produced resin composition exhibits an
excellent balance of fluidity, heat resistance, Izod
iﬁpact strength and flame retardancy. |
(production processes)
(a): Using a batch type mixing vessel equipped
15 with an agitator, the thermoplastic resin (A) was
dissolved into the non-polYmerizablé liquid substance
(B) at 200 °C while stirring. The resultant was intro-
" duced to a belt-conveyer type cooling drier (belt
cooler) to thereby obtain a resin composition to be
20 used as a masterbatch. Then, the masterbatch and_ﬁIPS
were subjected to melt extrusion at 230 °C by means of
a twin-screw extruder ZSK-4b mm¢ (manufactured and sold
by Werner Pfleiderep Gmbh, Germany).
(b): A twin-screw extruder having a main feeder

25 . and a side feeder was used. The thermoplastic resin



[err] sp/c was 0.53 dl/g, and the SP value was 10.3. 5

Rubber - nodi fi ed styrene pol yners having different viscosities ([err] sp/c)
were produced in substantially the sane manner as nentioned above, except
that the anobunt of the polynerization initiator, the polynerization
tenperature and the anount of the chain traesfer agent 10 wer e
changed. Results are shown in Table 11. H PS used in the Exanples and
Conpar ative Exanples are as follows (see Table 11 al so). H PS-1: Rubber
conponent : pol ybubadwesefedbfgpm thebeainsfeedercgndefeldedaps3p0 151 o -
by wei ght; weight average particle dianeter _of the pol ybutadiene rub?@r:
1.5 pm and redu@henyvtbeovpnyppdymprigablegligudd subsitegcs. (l%r}bﬁ’as ed

vl Ght: vl Ght’ a#EPRgERa0s1ds ThefiercFBAGRARBREA BF CRD N5t JBCRAISRY
e cumohen: bBbaTfoe: SHESRLcRRRRE b S e, Y Y M Y, o,
ter Gt Vgl ont w4t S0geRTEY Bl CURLEICA 1 SeR0 ol W P el ©
production process (a). '
(c): The non;polymerizable liquid substance (B) was
portionwise added to thermoplastic resin (A) to cause
' the component (B) to be adsorbed on thermoplastic resin
10 (A). The resultant adsorption mixture of the component
(A) and the component (B) was mixed with HIPS to thereby
obtain a mixture, followed by melt extrusion at 230 °C
in the same manner as in the production process (a)._
The above-mentioned production processes'(a), (b)

15 - and (c) were used in the following Examples and Com-

parative Examples.

Examples 70 to 107 aﬁd Comparative Examples 43 to 49

Resin compositions having the compositions shown
20  in Tables 13 to 17 were prepared using the materials
and methods {production process (a) or (b))} as de-
scribed in Tables 13 to 17}... The obtained resin compo-
sitions were evaluated with respect to flame retardan-
cy, MFR, Izod impact strength, Vicat softening tenpera-

25 ture, light stability, temperature at which a 1 %



142 HI PS-4: Rubber conponent: pol ybutadi ene rubber; rubber content of

H PS-4: 12.1 % by weight: weight average particle dianmeter of the

pol ybut adi ene rubber: 1.5 [err]m and the reduced viscosity nsp/c of

H PS-4. 0.58 dl/g. 5 H PS-5: Rubber conponent: pol ybutadi ene rubber;
rubber content of HIPS-5: 12.1 % by wei ght: Wi ght average particle

di aneter of the pol ybutadiene rubber: 1.5 [err]m and reduced VISCOSItY
nsp/c: 0.40 dl/g. H PS-6: Rubber content of HIPS—6 12.1 @6by melgh

wei ght average pameftsh@ P& OECUBT Sthe 3561 PRICHI (& Fed lamess i Y‘rﬁ)m

and reduced scosi t r]sp/ 0.35 dl / Aro ¢ pol carbonate PC

A comTelchi al ?”y avglfals};‘l}l 3%"' p ('5’In AT &Eggﬁﬂ(é’g Lep bgnat e [Nova$ ex)
7025A, manufactured an t su-,hishi StH

Japan (hereinaft er &ag’g' IlgyrS &5 é:&xet F< g‘fql p\/\é’%q: q-‘slthe vaI ue
f PC 11. 3.

XBS re\é\??\ [ acryl on| éﬁrél P%t(l?a?h %g)thyrré'r?eef’tféﬁfzé 60 Ewéﬁlciﬁé rati OSEF

(hereinaft fre%Hgnggglhggﬁﬁ&ﬁgl%gcag "ABS"') was used. (6) Conpatibility
agent : acrsl onitrile-styrene

Table 14 shows the influence of the amount of the
styrene monomers and styrene oligomers remaining in the
resin composition on the flame retardancy of the resin
composition and the effect of addition of novolak resin

10 and fluororesin.

Table 15 shows the effect of addition of a white
pigment and a light resistance improver. From Table
15, it is apparent that, especially when it is intended
to obtain a shaped resin article having a light color,

15 since the resin compoéition of the present invention
can be colored by the use of a small amount of a white
pigment, a shaped article obtained using the resin
composition of the present invention does not suffer
lowering of mechanical properties (such as Izod impact

20 strength) whidh is a problem accompanying a shaped
resin article obtained using a conventional resin
composifion produced by a conventional melt-extrusion
method (Comparative Examples);

Tables 16 and 17 show the effects of the addition

25 of an aromatic phosphoric ester, a compatibility agent



25 copol yrmer (AS) 143 A m xture of 3.4 parts by wei ght of
acrylonitrile, 81.6 parts by weight of styrene, 15 parts by wei ght of

et hyl benzene and, as a polynerization initiator, 0.03 part by wei ght of

1, 1-bis(t-butyl peroxy)-3,3,5-tri- 5 met hyl cycl ohexane was conti nuously
fed to a plug flow type reactor having threk6%5egi ons connected in series,
and each equipped with an agitator at a rate of 0.7 liter/hr. ;

Pol yneri zation was performed at 126 [err]C and 100 rpmin_the first region;
at 135 [err] C and &%) s pan thenmoplastigeelastomer egTBR; and BPETX79PetPPC

and 10 rpmin the third region. Subsequently, the resultant po L,za-
tion reaction|ﬁ>QEQE§¥E%9$réﬁ%¢%r?%dl¥%@a?ﬁ@@%Es?ﬁﬁe%%BQSa?gskﬁzgﬁhé'a

t t f 230 C, t , d_th .
Thus. & random 15YDS TRtkR| SAPOTHESFRaRIe, thf cr B ruenEs of ERETFASEL oy,

tai ned. The obtain opol was, subj ected, t o apal y: _S] . Lt, it
was found that tH§?3§go‘9H%fs%oﬂ?afﬁ%db5°3?5§l§%iéﬁt¥% ?ﬁﬁlﬁinPgﬁ?Fri|e
nononer ngt and é%%g@by wei ght of the styrene nonomer unit (as

10

15

20

25



measured by infrared adsorption spectrophotonetry), and had an

20
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A comrercially
"CR733S" by Dai hachi

and sol d under tradenane of

(2) 1, 3-phenyl ene-bi s(di phenyl phosphat e) (FR— 1):
avai l abl e oligoneric aromati ¢ phosphoric ester derived fromresorcinol

(manuf actured 15
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after the tenperature of the reaction m xture reached 10 120 [err]C,
153 parts by wei ght .of phosphorus. oxychl ori de were dropwi se added to the
reaction m xture over 2 hours. The hydrochl ori de gas being fornmed during
the reaction was led into a water scrubber. After conple- tion of the
addi ti on of phosphorus oxychloride, the 15 tenperature of the reaction
m xture was gradually elevated to 180 [err]C over 2 hours to conplete the
reac- tion. The yield of the resultgg§ i nternedi ate {di-

(2, 6-xylyl)phosphochl oride} was 99.7 % Then, 45 parts by wei ght of the

I nternedi ate, 55 parts by weight of 20 ' resorcinol and 1.5 parts by

wei ght of alum numchloride were placed in a reactor and m xed together
whil e he
gradual | y
dehydr ocHh
was aged
[err] C un
dehydr ocHh

.|.
L.
D
D

Tha-t o oeof thao voc il b ot raant I A oot
e TP Fat-te—od T Tre—TCpuourrart—TrcatCtiToT ulApure wWas

ateg to 180 C over 2 hours to thereby performa

ati @n Leaqtlon 25 hen, the resul lant refactionaeni xture

0 [gryFC fﬁrﬁ?ﬂ@lr KN aRd Y Fend Bumt her laged af 180
regu@ed Qressure of 200 npHg, to thereby conplete the

ati §freadtion. To the resyiltant reac- v
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good

Evaluation gf
composi
good
good

Appearance

Stability
of produc-
good
unstable
extrusion
good

tion

Process
II-1
{melt
extru-
sion)
I
(disso-
lution)

1)
(disso-
lution)

Table 4

150
180
200
250
300
310
350
150
200
250
300
310
350
200

Conditions for
producing resin
compositions

Tempe-
rature
(C) 2)

between (A)
and (B)
tion-re-~
maining
ratio, %)
0
4

(filtra-
3)

Compat-
ibility

substance

polymer-
izable
liquid
(B)

TPP (70)
TPP (70)

Non-~

the temperature at which (A) is dissolved into (B) or melt-mixed with (B).

3) Ratio (%) of the weight of a component (A)/component (B) mixture remaining on a filter
weight of the thermoplastic resin (A) in the resin composition before the filtration

(wt. ratio)

Composition
I (dissolution) and Process- [ -1 (melt extrusion) are as described herein.

Plastic
resin
HIPS-1
(30)

(&)

Thermo-

23
24

Comp. 25
26

12%
13%
15
16
22
Comp. 27
28
17

14
Comp. 21 GPPS(30) -

Comp.

Comp.

Comp.

Comp.

Comp.

X.
1) Process-
2) Temperature :

Compar-
ative
Example
E
Ex
E
Ex
Ex

Example
and

Note * More preferred embodiment.
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Pr at her m EC- 14,
Japan) was used.

I nc.,
osphorus-conj ai ning stabilizer

(8) Brom ne-containing

15

referred to as "Lb") was used.
referred to as "Br-EP") (trade nane: 10
LlLabl e ph
giléafter

(hereinafter,
flame retardant A commercially avail abl e brom nated epoxy resin

(hereinafter,
manuf act ured and sol d by Daini ppon I nk & Chem cal s,

(9) Stabilizer A comercially ava
{tris(nonyl phenyl) phosphite (her

oi |

refgrred to as "TNP")
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manuf ac- tured and sol d
Japan) was used.

Ltd.
A comrercially avail abl e

(trade name: SP1006N,

Organi.c Chem cals Industry Co.,
| i ght absorber 5

referred to as "NK")
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(hereinafter,
sol d by Asahi

referred to as ™"

Denka Kogyo K. K.

EP"') (trade nane: O 130P, manufactured and

Japan) 25

was used.

152 (6)

Fluororesin A comrercially avail abl e pol ytetrafl uoroethyl ene (hereinafter,
manuf act ured and sold by Du
Japan) was used. Exanple 1

referred to as
Pont-M tsui 5

shown in Tabl e
fromfour proc
vari ous proper
in Table 1. Pr
agitator, the

non- pol ymeri za
1 while stirri
drying

Table 10

"PTFE") (trade nane: Teflon 6J,
Fl uorochem cal s Co., 5
and Conparative Exanples 1 to 4 Each of five types of

Lt

resin conpositions

was vigdgial |y produced by progess el ect 1(
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cooler (belt cooler), to thereby obtain pellets. 20 Process 11-1
A twi n-screw extruder having a main feeder and a side feeder was used. The
thernoplastic resin (A) was fed fromthe nmain feeder and the
non- pol ymeri zabl e liquid substance (B) was fed fromthe side feeder, 25
followed by nelt-extrusion at a tenperatur¥®ndi cat ed 153 in Table 1, to
thereby obtain pellets. Process I1-2 A tw n-screw extruder having a main
feeder and a sidefeeder was used. Both the thernoplastic resin (A 5
and the non-pol yrferi zagl e |iquid substance (B) were simultaneously fed from
the main feeder, ol o®ed by nelt-extrusion at a tenperature indicated in
Table 1, to thereaby obTain pellets. Process Il 10 The
non- pol ymeri zabl %I i quiid substance (B) was portionw se added to the
thernopl astic resgn (A} so as to be adsorbed on the thernoplastic resin
(A), to thereby %)t ai nﬁan adsorption m xture of the thernoplas-

49

S

Ratio (%) of the weight of a component (A)/component (B) mixture remaining on a filter to

thermoplastic resin (A) in the resin composition before the filtration.
Final product was prepared so that the weight ratio of PPE-1/non-polymerizable liquid sub

Dissolution (for the most part) and swelling (for a part).
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Tables 2 to 4, wherein PPE-1, PC, GPPS and H PS-1 were 5 I ndi vidual |y
used as the thernoplastic resin (A). The obtained resin conpositions were
eval uated with respect to various properties, such as color (yellowness

index: YI). Results are shown in Tabl esligto 4 and Fig. 5. From Tables 2 to
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156 YlI). Results are shown ih Tables 5 to 7 and Figs. 6 and 7. From Tabl es
5to 7 and Figs. 6 and 7, it can be observed: 5 t hat when the
production of the resin article is conductigd by Process | (dissolution)

using a surface nodifier, su as an antistatic agent or a lubricant,
I nstead of tjael npn- pol rmrizable lijquild substance (B), girce|slich a sukf ace
. . 0 . (=] A
modi fi er hasl;poof cof® |<b)|b|ty810 ~ 9i L h3t he therr@pﬁcsﬁ p;l,'esm (A,
it is necesslar o céngludt |t He |ssolﬁe|©n>o? t he therrrtpl asti ¢ rlesin %A)
into the sur e[moti T e gt (Mg tenperature, Tesur t 1y 17T {1TE @
accel erati onzo @tegtgyeﬁtign of the thegrm oplastic negir ér,A) &and thed
surface nodi (i er "((fofp atilvd 18 £xanples 29 to 32)* |that [ he g
conpati bilitly lgf lan oliggnerilc aronmti® Hhdsphoric estlen With PPE-1 (afong
flame retardgn{f‘s whi ¢h gesnerally have good corrpatlbl lifty With thg therg
. A o
mopl astic rgins|g thR ®ilgqfiari g ar@nﬁglg phosphori c 20 |2 | S | e er hasy
slightly |nfer|0' corpa}tlbifity wi tlh tgle"t;’lerm)pl asti ¢ neging, [such ask
PPE- 1) can ber efrarkgbifyifprjoved—ty i|ne USE o —a ongngTic T pmati C E
phosphoric gbtler|pr. @PRS|in_dombi ngti ¢m V\nthNthe ol i gL i|G Ar Qs 3
" R e N e o Do o =3 o S
i | g ¢ -
=1
s 4 ©
M E - ~N
glsmaaiRlele| 3 |algo O alelgl fe 3
Q QS ¢ ]
Q o > <
in
aF “ s o A gﬁg 2 s a =
- Z o b E
] ]
2 - b ~ S
K m o o S g,g o i v I a o
“ o > P
— 3
- o !
- ~ < n 5 o ~|o ) <
M o~ N la g P - | | o - 'g
0 il 8§ 8 2
3 EEapER 3
(o] © ‘l_‘ [¢}
B ~ N o o N o | = - g
o - N o o > = I ) - o
5] 2 0
o » w
| — o |e ]
= : o
~ e ~ |8 a o |« ] N
. - - e o = - |o | o ~ [}
4 8 @ _ .
<] Qo > -
] g [¢)
° - & ~ o E ;
' ™~ . Q . ~lmjo |
: < |I"lgg ~* S8 %8
] o > g
3 U!- g’ 0 5 :e
L]
£ = o |4 B g < ~ |2 & =
s - |E & g - o g
4 0 9 8 e ~1 813 e 8
o |~ 4] -
g 52N 8 w g |28 o
d g I @ ° 9 NEIL g a
HE T £ 4 o
- -t S & o a a - ~ i H & 0
I L 1 Q # 7] [’ o a 0 0T |~
N TR ¥ [€ 3 o o " T 9 @ S| 28 |4 ° 9
w (@ Bl e & g 9 |lg ~ U o8 & H 1 ET (M g 2
m [Be B jog fH M IH O A ~ |V |4 g 1 M @ D 0| = o
o | O e T = & s o *le |a = 9,309 ~l=1e| £ |e o o
0 : g o » A D d L glo| g | E g
o |~ — H 0 WG " & o o o o ¥R o [} o
n |G |< M D252y > ok 0 g2 P &85]9]|C .G
5 0 |~ ~ B Sl T [~ - B OH o~ P oA g @ ‘gﬁ g w S
Sle - g glu| @ o B
— |8 W ~ O . O | #lu | a 1
o o o O O o D o s | wlo | g 5
H o o s 4 9 = 12| 0 ] 29
° Pxi h PO o <} ~ | ®jo e =]
5| @ @ |55 32 g & SR ulglg| 8%
3 " 3 ¥ OE & 5 a e | ®w A g 9
| & RN g 8 ER|2EE| © =
u O w 0O "‘ EH|>]a = o
® o~
\ 8 -~ t:! ‘g 1 u=) oe
243 .3 G e4a 83 o
§u 5 & 2388+ 5
O 0 - R [ I T I ] =




mati ¢ phosphoric ester;
157 extrusion),

(nmelt

and 25

that with respect to Process 11-1
the extrusion can be stably conducted when the

anount of the non-polynerizable |iquid substagte (B)
d

is not nore than 20 %
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20 that when the solid substance (C), such as an oil- absorptive
material or an anti-block agent, is addgg%to t he conponent (A)/conponent

(B) mxture having a weight ratio withi he above-nentioned range in an
anmount sufh thatf tthg mxturejremainsjin a [iquildistate,| tlhe 25
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I ntroduced to a belt conveyer type cooling drier (a belt cooler). Using a
tw n-screw extruder (ZSK-40 mmierr], manufactured and sold by \Werner
Pfl ei derer GrbH, Germa- ny), the obtained nmasterbatch and H PS-1 were

subj ected 20 to nelt extrusion ac q&ging to fornul ati ons and condi -
tions for producing the final products, ich are indicatéd in Table 10,
whil e renoving_the solvents under_a vacuumof 0.1 nmHg, tQ thereby obtain a

final product ;r tthe {f on pel l ets. {Usi ng arf i]njledti bn 75 nol di ng
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Wor ks, Lt d. Jap@ré", THe g ined pellefs were §dhjFgét|ed|togd nj ection nol di ng
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[err]C to obt@rm g SPecCi he obtained Spegi e was} 5 & eval uat ed
with respect t{®|vgriqus ties, sdich as col qr i(yel | owgess index: YI).
— . Q . g
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by the addition of a small anmount of the solvent (D) (anobng various flane
retardants which generally have good conpatibility with PPE-1, the

ol igoneric aromatic phosphoric ester has relatively poor conpatibility with
15 - PPE-1); that, however, when the ampunt of the solvent (D) exceeded
100 parts by weight, relative to 100 part 488y wei ght of the thernoplastic
resin (A, it becones difficult to maintain the above-nentioned vacuum

condi - 20 tion, so that tg&gﬁ%ﬁﬁﬁﬁb;&gglééﬂﬁiﬂgﬁ toremain in the
resin conposition to thereby | Hig tenperature of the

Produced, resin compothtl 28s(h LonbRdh 64R% ok Ehe! BRebglt Gt splvert (D)

is auxiliary and tha mhen ernD astic

resin (A) and tpeogop: el ¥eki &ak! esuf:l[algg g fetubsbants obd) dcton

relatively Iom1 e ad |t on of a small anmount of the solvent (D) renders

it possible to pm}m ahfesﬂﬁpéémgbgﬁyoﬁa rehaEbar blY b melal-¥ieh -2
| ubricant oil is used as the non- polyneri zabl e |iquid substance

(B), whigh has $fogof@thod and, therefore, can be advantageously used

for obtaining a shaped article which is markedly im-
proved with respect to appearance, such as color, light
stability and mechanical properties. Further, when the
resin composition of the present invention is used as a

10 - masterbatch for preparing a molding material, wherein
the masterbatch is added to a resin material which is
the same as or differenf from the thermoplastic resin
used in the resin composition, especially great advan-
tages are brought about. The mélding material obtained

15 by adding the resin composition of the present inven-
tion as a masterbatch has édvantages not only in that
the'molding material has improved melt moldability,.but
also in that, by virtue of the fact that the resin in

. the masterbatch has not experienced high-temperature

20 conditions, a shaped article which is imbroved with
respect to thé.above-mentioned properties can be easily
produced from the molding material. Accordingly, the
resiﬁ composition of the present invention can be
advantageously used as a molding material for producing

25 various shaped articles, for example, parts for house-



tibility with the thernoplastic resin (A), it becones necessary to use a
di sadvant ageously | arge armount of the solvent (D) for achieving a

satisfactory conpa- tibility between the conponent (A) a TEAELN
VHTH -Eﬁﬁﬁ; BEEN

(B) and therefore it becones difficult to achieve the ab f
vacuum condi tion, thereby causing the above-nk8%i oned di SadvanREBEALED
(Conpar ative Exanples 35 and 36); that when the resin conposition is

produced by a 15 met hod in which the non-polynerizable, liquid
substance (B) is ditgkd RIPFHEC7RP11IRRGSPt aSYFR 2ERNVTR) (VifiRL.tRRE

h I [ [ | di | ved. | he, - pol [ le,liquid
nerroplastLS TeSt A dg 10, AFSPLYS ' B TORpRRLT SEILE AR S,
20t o ey 2, COPTRAAEE ERTREA BeigBpd- O3 nbhakntinen

pol yam de (PA) is used as fasticresin (A

ester (PB) is used - [ LQUE L~ Subs ' I ch
the conpatibility Sg?ﬂégﬁ'?ﬁgcﬁgﬁ%gﬁ%n%%p%iﬁégﬁﬁagﬁﬁ ?s%gégscgggnge’ggor,
the additiongof a |\Wdik AP0 Piydr SOYCAir codditioner, a humidifier and

an electric machine for providing heated air; parts for
office automation machines, such'as a main frame
(mechanical chassis) for a CD-ROM, a printer, a facsi-.
mile, a PPC (plain paper copier), a CRT (cathode-ray

10 tube), a word processor, a copying machine, an elec-
tronic reg;stef, an office computer system, a floppy
disk drive, a keyboard, a typewriter, an ECRU (elec-
tronic 6ash resister); an electric'calculator, a toner.
cartridge and a telephone; electric and electronic

15 parts, such as a connector, a coil bobbin, a switch, a
relay, a relay socket,.an LED (light-emitting diode),la
variable condenser, an AC (alternating currenti adapt-
er,ué FBT high-voltage bobbin, a FBT case, a FIT coil
bobbin, a jack, a volume shaft and motor parts; and

20 pérts for an automobile, such as an instrument panel, a
radiator grille, a cluster, a speaker grille, a louver,
a éonsole box, a defroster garnish, an ornament, a fuse

box, a relay case and a connector shift tape.

25
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(FA) renders it possible to uniformy dissolve PA in PB; he
resultant m xture is used as a nasterbatch in the secon“lmummummrmm
separation occurs during the renoval of the solvent (Conparétive % s =
Exanpl es 50 and 51). Exanples 54 to 69 and Conparative Exanples 39 to 42
Resi n conpositions having the conpositionsl8Aown in Tables 11 and 12 were
respectively produced by three 10 producti on processes descri bed

bel ow, wherein H PS's and PPE s, which have different reduced viscosities
[err]sp/c as shown in Tables 11 and 12, &&2EMShdividually used as the

t hermopl astic resin (A). Each of the obtained resin conpositions was
subjected to injection 15 nmol di ng according to the sane fornul ati ons

and condi - tions, as inhdj d.J 0] her e ik Chy NMENS.
The speci mens et eV TS Ey TRCSEEEal whEoh  Ch e pRoRE el RE TR DS,

i npact strength, ) tur C o] ss+hpdex:.
YI). 20 Ressu?\gf&sa%isr ﬁ%ﬁ#‘?ﬁﬁ%ﬁg %1"33%]3&%2‘%@%%%% the SeeB o
it can be observeg:nihlg WEgethE Production process (a) (using the resin
conposi ti‘on of the present invention as a master- batch) is enpl oyed, the
resul tant final resinxpnposherdbplastiti s8sexhi &hds excellent properties
as conpared to those _

(B) at least one non-polymerizable liquid sub-~

stance as an additive for said thermoplastic resin (A),
said non-polymerizable liquid substance (B) being in a
10 liquid state at a temperature in the range of from 25
to 300 °C,
said mi#ing being conducted at a temperature in
the range of from 25 to 300 °C, at which said at least
one non-polymerizable liquid substance (B) maintains a
15 liquid state;
thereby causing said thermoplastic resin (A) to be
dissolved in or.swelled with said at leést one non-

polymerizable liquid substance (B).

20 2; The resin composition according to claim 1, wher-
ein said at least one non-polymerizable liquid sub-
stance (B) is selected from the group consisting of é
flame rétardant, a plasticizer, a heat stabilizer and a
light stabilizer. |

25



162 of the resin conpositions produced by the production d
(c); that, when H PS having a reduced viscosity [err] sp“mmmnuﬂﬂ)“rlﬂkge
of from0.4 to 0.6 is enployed as the 5 t hernmopl asti t resin ("A)° the
produced resin conposition exhibits an excellent balance of fluidity, |zod
i mpact strength and fl ane retardancy; thatlB8@specially when PPE having a
reduced viscos- ity [err] sp/c within the range of from0.3 to 0.6 is 10
enpl oyed, - the produced resin_conposition exhibits an excellent bal ance of
fluidity, heat r®sistHReresiDICPHPAEL tiPRAGEATEABT! LONELRdMa d 2% C ¢
(production processes) (a); .Using a batch type m xing vessel _equi pped 15
with an agitat orwhe ?h%%h%p?%%gTEP}§§ic(%gshﬁs 6?s§Bﬁv§Gan%8nfhe
non- pol ymeri zabl e Jiqui g substapce,(B) at 200 [err] C while stirring. The
ooul tant v i R boRtAEabEs S5 hufuanrel Ry 581 miged: repelhEn
cooler) to therehy, obtain_a En L . sed.as a
mast er bat ch. Tﬁg%?gtggin%s?é?%at%ﬁgggggé%Pég bR Bfaflive £01°84:8

5 thermoplastic resin (A), said solid substance (C) being

a crystalline solid or an amorphous solid at a tempera-

ture of 300 °C or less.

4. The resin composition according to any one of

10 claims 1 to 3, wherein said mixing is conducted at a
temperature in the range of from 100 to 300 °C, at
which said at least one non-polymerizable liquid sub-

stance (B) maintains a liquid state.

15 5. The resin composition according to any one of
claims 1 to 4, wherein said mixing is conducted at a
temperature in the range of from 150 to 250 °C, at
which said at least one non-polymerizable liquid sub-

- stance (B) maintains a liquid state.

20
6. The resin composition according to any one of
claims 1 to 5, wherein the'weight ratio of said thermo-
plastic resin (A) to said at least one non-polymeriz-
able liguid substance (B) is from 10/90 to 90/10.°

25



were subjected to melt extrusion at 230 [err]C by nmeans (““tw M’wﬂwll
extruder ZSK-40 mmierr] (nenufactured and sold by \erner

Germany). (b): A twin-screw extruder having a main feeder 25 and a

side feeder was used. The thernoplastic resin 163 (A) was fed fron1the
mai n feeder and nelted at 350 [err]C. Then 8% non-pol ynerizable |iquid
substance (B) was fed fromthe side feeder and kneaded at 230 [err]C to

t her eby obtain a resin, conposition to he used ascf,naster atch,_ 5

foll oned by nelt extrEQFoﬁe?ﬁntﬁ@m§8ﬁ&tﬁ§ﬁh§FQEf thNVQﬁ%mess
Th | | d bst d
10t her mopl act | oSiBorheC keABR zasdd e SN iR R RE e 3D
th | t t th
Conponant (A) ?ﬁ%b?-ﬁe 9, beast) breg PRI T A {% B bt ai n a

m xture, foIIomegB@ylgekgoﬁxgbggboQoabogg@ [err]Cin the same manner as in
t he production process (a). Thé above-nentioned production processes (a),

(b) 15 g and (c) were used in the foll ow ng Exanpl es and Com

8. The resin composition according to any one of
claims 1 to 7, wherein said thermoplastic resin (a)
comprises 1 to ;00 % by weight of a polyphenylene ether
resin and O to 99 % by weight of a polystyrene resin,
10 the total amount of said polyphenylene ether resin and

said polystyrene resin being 100 % by weight.

9. Thg resin composition according to claim 8, wher-
ein said thermoplastic resin (Af comprises 50 to 99 %
15 by Weight of a polyphenylene ether resin and 1 fo 50 %
by weight of a polystyrene resin, the total amount of
said polyphenylene ether resin and said polystyrene.

resin being 100 ¥ by weight.

20 10. The resin ¢omposition according to any one of
claims 1 to 9, wherein said non-polymerizable liquid

substance (B) is a flame retardant.

11. The resin composition according to claim 10,

25 wherein said flame retardant comprises at least one



parative Exanples. Exanples 70 to 107 and Corparative Exan'tlm ﬂﬂ I nw”u
Resi n conpositions having the conpositions shown 20 | il A
a) or

were prepared using the materials and nmethods {production process (

(b)} as de- scribed in Tables 13 to 17}. The obtai ned resin conpo- sitions
were evaluated with respect to flame retardda®9 cy, MFR, |zod inpact
strength, Vicat softening tenpera- 25 ture, light stability,
tenperature at which a 1 % 164 wei ght | oss occurred, and col or

(yel | owness i ndex orgppicREhGSPhofus SRRPUYNE Tabl es 13 to 17. Table 13
shows the rel ationship between the type of the aromati c phosphoric ester
and the properties of 5 the resin conposition. Table 14 shows the

i nfl uence of the unt..of the styrene .mbnonmers a st vrene ol i gomers

remai ning in the gls)i n%‘&nﬁ@ﬁ’ﬁ (%ml?r?s[l%qr} SEYE l§r%§tr?cycqo l"i ﬁlgl Tesin
it dth f f, f s k resi .

TPubrorestn. “Tap ¥ieEedRC sata BiGarall dhodlME A ddipidhnif 5o at Wbst

5 one aromatic phosphoric ester.

13. The resin composition according to claim 12,
wherein said aromatic phosphoric ester is a monomeric

aromatic phosphoric ester represented by the following

10 formula (1):
/(O “'m I)D.
(0-Ar2)3-
15 _ wherein each of Arl and Ar? independently

represents a Cﬁ-ézo'aromatic group which is
unsubstituted or substituted with at least
one C;-Cyg hydrocarbon group; and each n is
identical to each other and represents an

20 integer of from 0 to 3.

14. The resin composition according to claim 12,
wherein said aromatic phosphoric ester is an oligomeric
aromatic phosphoric ester represented by the following

25 formula (2):



pi gnent and a |ight resistance inprover. From Table 15, it HHI mﬂm HIIlI"I“l

that, especially when it is intended to obtain a shaped res

having a |light color, 15 since the resin conposition of the present

i nvention can be colored by the use of a snmall anount of a white pignment, a

shaped article obtained using the resin cobB@sition of the present

i nventi.on does not suffer |owering of nmechanical properties (such as |zod

i mpact 20 strength) which is a problem acconpanyi ng a shaped resin

article obtained using a conventional resin conposition produced by a

conventional nelt-extrusion nig (Cbnparatlwg Exanpl es). Tables 16 and 17
n

show the effects of the addit of an aromatl ¢ phosphoric ester, a
conpatibility agent 6 __%c el as E, PPE- 1
on the properties (s&élﬁ}'é g))& nga__%-gore th) of IPéEP ?2

conposi tions and the |nfluence of the rati o of PC}&8;HIPS on the propertles
of the resin conposi- tio

5 ' ,

5 6 inde-

wherein each of Ar3, Ar4, ArY and Ar
pendently represents a Cg-Cyg aromatic group
which is unsubstituted or substituted with at
least one Cy-Cjpo hydrocarbon group; and

10 - m is an integer of 1 or more.

15. The resin'compositioh according to claim 12,
wherein said at least one afomatic phosphoric ester is
a mixture of: .

15 a monomeric aromatic phosphoric ester represented

by the following formula (1):

(O—Arl)n
O—P (1)
\(O ~Ar?)3-n .
20 ‘ ’

1 and Ar2

wherein each of Ar independently

represents a Cg-C,og aromatic group which is
unsubétituted or substituted with at least
one C;-C;g hydrocarbon group; and each n is

25 identical to each other and represents an



15 2'0 25 166 [err] 167 [err] 168 [err] 169 [errH!IIIIJI"IIJIIIJI"I'JI”!I'
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integer of from O to 3, and
an oligomeric aromatic phosphoric ester represent-

ed by the following formula (2):

5 I 0
(Ar3-0)2—P O—Aﬁ—Oﬁ’ O—AsS (2)
' O—AS
m
wherein each of Ar3, Ar4, Ar5 and Ar6 inde-
10 - . pendently represents a Cg-Cyg aromatic group

which is unsubstituted or substituted with at
least one C;-C;p hydrocarbon group; and

m is an integer of 1 or more.

15 16. The resin composition according to claim 15,
wherein said mixture contains 1 to 99 % by weight of
said monomeric aromatic phosphoric ester and 1 to 99 %
_by weight of said oligomeric aromatic phosphoric ester,
the total amount of said monomeric aromatic phosphoric

20 ester and said oligomeric aromatic phosphoric ester

being 100 % by weight.

17. The resin composition according to claim 16,
wherein said mixture contains 1 to 50 % by weight of

25 'said monomeric aromatic phosphoric ester and 50 to 99 %



Esgr] 171 [err] 172 [err] 173.[err] .174 [err] o ”!"Iﬂ""“ll“”"gl”l"
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by weight of said oligomeric aromatic phosphoric ester,
the total amount of said monomeric aromatic phosphoric
ester and said oligomeric aromatic phosphoric ester

being 100 % by weight.

18. The resin composition according to any one of
claims 3 to 17, wherein the amount of said solid sub-
stance (C) is from 0.000001 to 100 parts by weight,
relative to 100 parts by weight of said thermoplastic

10 resin (A).

19. The resin composition according to claim 18,
wherein fhe amount of said solid substance (C) is from
0.1 to 10 parts by weight, relafive to 100 parts by .

15 weight of said thermoplastic resin (A).

20. The resin composition according to any one of

claims 3 to 19, wherein said solid substance (C) is at

least one additive selected from the group consisting
20 of an adhesion-preventive agent, an oil absorber, a

heat stabilizer and a light stabilizer.

21. The resin composition according to any one of
claims 1 to 20, wherein said thermoplastic resin (A)

25 comprises an aromatic vinyl polymer and optionally at



R I CE || [T
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least one compound selected from the group consisting
of an aromatic vinyl monomer, an aromatic vinyl dimer
and an aromatic vinyl trimer, the amount of said at
least one compound being 1 % by weight or less, based |

5 : on the weight of said resin composition.

22. The resin composition according to claim 1, wher-
ein said mixing oflsaid thermqplastic resin (A) and
said non-polymerizable liquid substance (B) together is
10 performed while heating at a temperature not exceeding
300 °C, and wherein, after said mixing, the fesultant
is cooled, followed by pelletization, whereby the resin

composition is produced in the form of pellets.

15 23. The resin composition according to claim 1, wher-
ein said mixing is performed in the presence of (D) a
solvent, and, after said mixing, said solvent (D) is

removed.

20 24. The resin composition according to claim 23,
wherein the amount of said solvent (D) is 0.1 to 100
parfs by weight, relative to 100 parts by weight of

said thermopiastic resin (A).

25 ~ 25. The resin composition according to claim 23 or 24,



e e e HIIIIII IR LT lIIl

182 183 [err] 184 1 NDUSTRI AL APPLI CABI LI TY The resin” conp05|t|o of
the present invention is free from problens, such as heat deterioration,
accom 194 :

wherein said solvent (D) has a boiling point which is
higher than the temperature at which said mixing is

performed and which is not higher than 300 °C.

5 26. A method for producing an shaped article, which
comprises subjecting to melt extrusion:

(i) a thermoplastic resin composition which is
substantially the same as that produced by a method
comprising the step of mixing together:

10 . (A) a thermoplastic resin, and

(B) at least one non-polymerizable liquid sub-
stance as an additive for said thermoplastic resin (A),
said non-polymerizable liquid substance (B) being in a
ligquid state at a temperature iﬁ the range of from 25

15 to 300 °C,

said mixing being conducted at a temperature in
the range of from 25 to 300 °C, at which said at least
one non-polymerizable liq@id substance (B) maintains a.
liquid state, |

20 thereby causing'said thermoplastic resin (A) to be
dissolved in or swelléd with said at least one sub-
stance (B); and

(ii) a thermoplastic fesin which is the same as or

different from said thermoplastic resin (A).

25



panying a resin conposition produced by a nelt-extru- 5 Lﬂ”ﬂ“ II

and, therefore, can be advantageously used for obtaining a s "“FI E """
which is markedly im proved with respect to appearance, such*as®cotor® s =
light stability and nechani cal properties. Further, when the resin
conposition of the present invention is used d95a 10 mast er batch for
preparing a nolding material, wherein the masterbatch is added to a resin
material which is the sane as or different fromthe thernoplastic resin

used in the resin c8hposTRpofetBegeargprrdiggede gdaim 26agwhexednphsadght

about. The nol di ng ngteriai obt ained 15 . by adding-the resin

conmposi tion of the PPEEBAPLARVER- TePiR 4diid RRUPZLSSEcRthieagd SReafbeTio
only inthat the nnlggnﬁ.natgrigl has inproved nelt noldability, but also
in that, by virtue Bre?he®t §cPStREE the resin in the masterbatch has not
experienced hi gh-tenperature 20 conditions, a shaped article which is
I mproved with respect to the above-nenti oned properties can be easily

Phe prosent Frventi on canBonashan: S6E0arha0Ls, c1dta’ 28) Br %, phbrlinr
produci ng 25 VeaiQUbeSNAPEEMPELELEL8A, (19 aR¥2BREA, tRaLhep 85tRUSREIn
(ii) are subjected to melt extrusion together with (E)
at least one additive selected from the group consist-
ing of a flame retardant, an auxiliary agent for a
10 flame retardant, a light stabilizér, a mdld release
agent, a flowability-improving agent, a heat stabiliz-
e;, an anti-static agent, a coloring agent and a foam-
ing agent, said at ;east one additive (E) being the

same as or different from said non~polymerizable liquid

15 substance (B).

29. A shaped article produced by the method according

to any one of claims 26 to 28.

20 30. A polyphenylene ether resin composition comprising:
(A') a polyphenylene ether resin comprising a plu-
rality of polymer chains, each comprising recurring
oxyphenylene units,_said polyphenylene ether resin (A')
containing hydroxyl groups in an amount of not more

25 than 0.5 mole, relative to 100 moles of said recurring



185 hold electric appliances, such as a VIR (video tape rec

di stribution switchboard, a television set, an audio pl ayer “‘“HHIHJ“JH“II "el“l
househol d pl ug socket, a cassette tape recorder, a videocassette, & 5"

video di sk player, an air conditioner, a humi difier and an el ectric nachlne
for providing heated air; parts for office autl®fati on machi nes, such as a
mai n frame (nmechani cal chassis) for a CO-ROM a printer, a facsi- mle, a
PPC (pl ai n paper coplerg a _CRT (cathode-ray 10 tube), a word
processor, a copyi ng¥xe dengn uslids, tarshi c regi ster, an office conputer
system a floppy disk drlve a keyboard, a typewiter, an ECR (elec- tronic

cash register, an electrlg "datulfast ope 1tiye ficySaid Rpkmhampirne

electric and electrogbc % gr.t such as a connector, a coil bobbin,
a switch, arelay, & 8Fa§e§&@ké )an LED (light-emitting diode), a

vari abl e condenser, an AC (alternating current) adapt- er, a FBT.
hi gh- vol t age bobbin a FBT case, a FIT coil bobbin, a jack a vol une shaft

and motor pagts: ang;20 mne HAANLS dofodll %&9%@4 151 3 5L T urent

panel, a radPator grille, a cluster, g spe er gri ouver, consol e

box, a defroster gaﬁﬂé§aana§aﬁﬁnéﬁﬁﬂha§%'Hﬁgaaddltlve (B') is selected
from the group consisting of a flame retardant, a

plasticizer, a heat stabilizer and a light stabilizer.

10 32. The resin cbmposition according to any one of
claims 30 and 31, wherein the weight ratio of said
polyphenylene ether resin'(A') to said at least one

additive (B') is from 10/90 to 90/10.

15 33. The resin composition according to any one of
claims 30 to 32, wherein said at least one additive

(B') is a flame retardant.

34. The resin composition according to claim 33,
20 wherein said flame retardant comprises at least one

organic phosphorus compound.

- 35. The resin composition according to claim 34,
wherein said organic phosphorus compound is at least

25 ‘one aromatic phosphoric ester.



box, a relay case and a connector shift tape. 25 186 CLA mmmllmuﬁ"ml
conposi tion which is substantially the same as that produce

conprising the step 5 of m xing .together: (A a.thernDpIas ictrésin

and (B) at | east one non-polynerizable |iquid sub- stance as an addltlve

for said thernoplastic resin (A), said non-@87ynerizable |iquid substance
(B) being in a 10 liquid state at a tenperature in the range of from
25 to 300 [err]C, said mxing being conducted at a tenperature in the range
of from25 to 300 er%C at which said at |east one non-pql ynerjzable -
li quid substance 38y nBRft Eﬁﬁénac9§P°Sit1PPqﬁ‘i°&°§@é1”§ Y& Sursing sai d

t hernopl asti c resi A di ssol. ved in mnth said at |east
one non- polyneriygﬁéﬁipiaagg ?58§F§ﬁ8epb8fpkﬂﬁlc es *Srife MAGRErLC
conposi tion accorgkgaa% ic pﬁospﬁbrlceester represented by the following

formula (1):

5
(O—Arl)n
(O —-Ar?)3-n
wherein each of Arl! and ar? independently
10
represents a Cg-Coy aromatic group which is
unsubstituted or substituted with at least
one C;-Cqg hydrodarbon group; and each n is
identical to each other and repfesents an
: integer of from 0 to 3.
is
37. The resin composition according to claim 35,
wherein said aromatic phosphoric ester is an oligomeric
aromatic phosphoric ester represented by the following
formula (2):
20
0
I |
(Ar3-0)2—P Ar4——0—-1|3 O0—Ars (2)
O—ArS
m
25

wherein each of Ar3, Ar4, Ar® and Ar6 inde-~



ein said at |east one non-polynerizable |iquid sub- stance (B)

fromthe group consisting of a flame retardant, a plasticizer Humﬁﬂn“ﬁﬂ””“l
stabilizer and a light stabilizer. 25 187 3. The resin cowposltwonn s
according to claim1 or -2, wherein said thernoplastic resin (A) and said
non- pol ymeri zabl e |iquid substance (B) are nit28d together with (C) a solid
substance as an additive for said 5 t hernopl astic resin (A), said
solid substance (C) bein 3 a.cr stalllne solid or an anorphous solid at a
tenpera- ture of 300 [er ?E@SP F¥s§epﬁesenFﬁearGsrﬁzoo#ﬁ@@ﬁﬁﬂénga@@@rd|ng
to any one of 10 a% ﬁhere n aald n1X|ngﬁ|s conducted at a
temperature in the range?” chrbﬁ1Y8§“ ﬁtéﬁﬁtﬁ r PFCSUlsthEERIs ¥igha@ Y east
one non-pol ynerizabl e I| §R é ﬁ nain%alns aliquid state. 15
5. The resin conp05|t|on acc 8i éoa YIBREEPOR| FREPI 889, wherein

said mxing is conducted;atg aﬁegggéaggrgfig Bpemgggge of fron1150 to 250
[err] C, at - :

.5
38. The resin composition according to claim 35,
wherein said at least one aromatic phosphoric ester is
a mixture of:
a monomeric éromatic phosphoric ester represented

10 by.the following formula (1):
0=P_ | (1)

15 wherein each of Arl and Ar2 independently
represents a Cg-Copg aromatic group which is
unsubstituted or substituted with at ieast
one C;-C;g hydrocarbon group; and each n is

| identical to each other and represents an

20 integer of from 0 to 3, and

an oligomeric aromatic phosphoric ester.represent-

ed by the following formula (2):

| 0
25 (Ar3-0)2—P

(2)

O—v=0
L
T
%



whi ch said at | east one non-polynerizable |iquid sub- stanc [ '
aliquid state. 20 6. The resin conposition according to QMMV“EMWW!LI“I“I
claime 1 to 5, wherein the weight ratio of said thernop- pliastd c cresinm *
to said at | east one non-polyneriz- able |iquid substance (B) is from 10/ 90

to 90/10. 25 188 7.  The resin conpositioh?3ccording to claim6, wher-

ein the weight ratio of said thernoplastic resin (A) to said at |east one

non- pol ymeri zabl e |i quid substance (B) is from30/70 to 70/30. 5 8. The
resin conposition according to any one of clainms 1 to 7, wherein said

t hernopl astic resin (A O%@éigeé%%h?f 17993 %I£>%14\A/eA]_g$|ta8& grggkxgggn%ﬂh:ne

ether resin and 0 to 99 y weig a pol ystytrene resin,
total anmount of said pol?g}{yé}yé & AESTL @ntesai SRl ¥sLEYEE86T €SI N
bei ng 100 % by wei ght. 9. Theﬂr:ley %errposi tioh atsor dql%r?lg to %?al % 8,
wher - which is unsubstituted or substituted with at

5 least one C;-Cjy hydrocarbon group; and

m is an integer of 1 or more.

‘39. The resin composition according to claim 38,
wherein said mixture contains 1 to 99 % by weight of
10 said monomeric aromatic phosphoric ester and 1 to 99 %
by weight of said oligomeric aromatic phosphoric ester,
the total amount of said monomeric aromatic phosphoric
ester and said oligomeric aromatic phosphoric ester

being 100 % by weight.

15
40. The reésin composition according to claim 39,
wherein said mixture contains 1 to 50 % by weight of
said monomeric aromatic phosphoric ester and 50 to 99 $
by weight of said oligomeric aromatic phosphoric ester,
20 the total amount of said monomeric aromatic phosphoric

ester and said oligomeric aromatic phosphoric ester

being 100 % by weight.

41. A shaped article produced from the resin composiQ

25 . tion of ahy one of claims 1 to 25, which is a film, a



ein said thernoplastic resin (A conprises 50 to 99 % 15 Hgllmmﬂ}

a pol yphenyl ene ether resin and 1 to 50 % by wei ght of a mMﬂHHm

the total anount of said pol yphenyl ene ether resin and sal @ pol yStw ere «
resin being 100 % by weight. 20 10. The resin conposition according
to any one of clainms 1 to 9, wherein said noze®@ol yneri zable liquid
substance (B) is a flanme retardant. 11. The resin conposition according to

claim 10, 25 wherein said flame retardant conprises at |east one
189 organi ¢ phosplshest conpouirBmeld arftickesi n conposition according to
claim11l, wherein said organic phosphorus compound is at least 5 one

aromati c phosphoric ester. 13. The resin conposition according to claim12,
wherein said aromatic phosphorjc ester is a_nononeric aronmati ¢ phosphoric

ester represented t He FRRSN NG UpLe proquped, frqm)the regin scomposi-
V\herel n each of Artjieornr ]ofa naquArJneer rJf Icr}gaea{)n?sn dlenéé y25, which is a part for.
5 an office automation machine, a part for an electric

appliance, a part for an electronic appliance or a part

for an automobile.

43. Use of the resin composition of any one of claims

10 1 to 25 as a material for injection molding.

44. The shaped article according to claim 29, which is

a film, a sheet or a foamed article..

15 45. The shaped article accofding to claim 29, which is
a part for an office automation machine, a part for an
electric appliance, a part for an electronic appliance

or a part for an automobile.

20 46. The shaped article according to claim 29, which is

a pellet for use as a material for injection molding.

47. A shaped article produced from the resin composi-
tion of any one of claims 30 to 40, which is a film, a

25 ' sheet or a foamed article.



represents a CJerr]- C[err] aromatic group which is unsubstl “mm IHLIII"“IIII”III
substituted with at |east one C[err]-C[err] hydrocarbon group

is identical to each other and represents an 20 : |nteger of f'rom

O to 3. 14. The resin conposition according to claim 12, wherein said

aromati ¢ phosphoric ester is an oligoneric ar@@atic phosphoric ester
represented by the followng 25 formula (2): 190 ['err] 5 wherein

each of Ar[err], Ar[err], Ar[err] and Ar[err] inde- pendently represents a

Cerr]-Cerr] aromatic group which is unsubstituted or substituted with at
mis an integer

I t d b
of 1 or more. 15, TR 1 o8 AROBRAOSTERGNSaEaRURRY £5om & reedn Geeest i
at |east one aronalé gisgggr tg?%?éﬁrggeﬁPeéburghgch is a part for a%

nmononeric aromati ¢ phoSpnhoric
office automation machine, a part for an electric

5 appliance, a part for an electronic appliance or a part

for an automobile.

_49. Use of the resin composition of any one of claims

30 to 40 as a material for injection molding.

10

15

20

25



by the followng formula (1): [err] 20 wherein each bf Arferr] and Arf[err]
I ndependently represents a CJerr]-Cferr] aromatic group which is
unsubstituted or substituted with at |east onggglerr]-Clerr] hydrocarbon

group; and each n is 25 identical to each other and represents
an ~ 191 integer of fromO to 3, and an oligoneric aromatic phosphoric
ester represent- ed by the follow ng fornu@gggg5§g5 - [err]
wherein each of Ar[err], Ar[err], Ar[err] and Ar[ert] inde- 10

pendent |y represents Bif6l62edaismat resgnocompoisiition wheigtstis wukstantially
substituted with at | east one (Jerr]-Cferr] hydrocarbon group; and mis an

i nteger of 1 or theesamg as tharaproun@edebwnac@mmggd|qgmnﬁi§yngnﬁ?Q<§tep of
claim 15, wherein said mxture contains 1 to 99 % by wei ght of said

monomeri ¢ ar omat RéxpRgspREPEREES(A) andhermepdgskic resin and (B) at least

one non-polymerizable liquid substance as an additive for
5 the thermoplastic resin (A), wherein the non-polymeriiable

liquid (B) is in a liquid state at a temperature in the
range of from 25 to 300 °C.and wherein the mixing islcon—
ducted at a temperature in the range of from 25 to 300 °C, at
which the non-polymerizable liquid (B) maintains a liquid

10 state, thereby causing the thermoplastic resin (A) to be
dissolved in or swelled with the non-polymerizable liquid
(B). By mdlding the resin composition of the present inven-
tion, a shaped article having excellent appearance, excel-
lent'light'stability and,excellent.mechanical properties can

15 be obtained. Therefore, the resin composition of the pres-
ent invention can be advantageously used as a molding mate-:
rial for producing various shaped articles, such as parts
for office automation machines, parts for household electric
appliances, and electric and electronic parts. Further, the

20 molding material obtained by adding to a resin material the
resin composition of the present invention as a masterbatch
is especially édvantégeouslnot only in that the molding
material'has'improved melt moldability, but aiso in that, by
virtue of the fact that the resin in the masterbatch has not

25 experienced- hlgh-temperature condltions, a shaped article
which is improved with respect to the above-mentioned prop-

erties can be easily produced from the mdlding.material.'



by wei ght of said oligoneric aromatic phosphoric ester, the total ampunt of
sai d rmononeric aromati c phosphoric 20 ester and said oligoneric
aromati ¢ phosphoric ester being 100 % by weight. 17. The resin conposition
according to claim 16, wherein said mxture contains 1 to 50 % by wei ght of
25 sai d nononeric aromati c phosphoric ester and 50 to 99 % 192 by
wei ght of said oligoneric aromati c phosphoric ester, the total anount of
sai d nononeric aromati c phosphoric ester _and said oligonmeric aromatic
phosphoric ester being 100 % by meiéﬁ¥¥@§5¥§9NThe resin conposition
according to any one of clainms 3 to 17, wherein the anmount of said solid
sub- stance (C) is from0.000001 to 100 parts by weight, relative to 100

parts Oy, el S0 o gl ShBEOTL AR Mo 5 MERABIAAY I2ar e
subst ance S]%Asaﬁa ﬁgg}.w‘(:)atlléno Bluql.l J.rntgsﬁ BXSY\B asakarle:{actzlllalrr?e,t?u opj%rts by.
Tokyo, Japan do solemnly and sincerely declare that I am con-
versant with the Japanese and English languages and that I have
executed with the best of-my ability this translation into Eng-
lish of the drawings of the international application No.
PCT/JP97/03719, and believe that the translation is true and.

correct.
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‘15 ~ weight of said thernoplastic resin (A). 20. The resin conposition
according to any one of clains 3 to 19, wherein said solid substance (C is
at least one, addisti ve selected fromthe group consisting 20 of an
adhesi on- preventive agent, an oil absorber, a heat stabilizer and a |ight
stabilizer. 21. The resin conposition according to any one of clains 1 to
20, wherein said thernoplastic resin (A 25 conprises an aronmatic

vi nyl polyner and optionally at 193 | east one conpound selected fromthe
group consisting of an aromatic vinyl nonomer, an aromatic vinyl diner and
an aromatic vinyl triner, the ambunt of said at |east one conpound being 1
% by weight or |ess, based 5 on the weight of said resin conposition.
22. The resin conposition according to claim1, wher- ein said mxing of
said thernoplastic resin (A) and said non-polynerizable |iquid substance
(B) together is 10 perfornmed while heating at a tenperature not
exceeding 300 [err]C, and wherein, after said mxing, the resultant is

cool ed, followed by pelletization, whereby the resin

FIG.1

L]
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conmposition is produced in the formof pellets. 15 23. The resin
conposition according to claiml, wher- ein said mxing is perforned in the
presence of (D) a solvent, and, after said mxing, said solvent (D) is
renoved. 20 24. The resin conposition according to claim23, wherein
t he amount of said solvent (D) is 0.1 to 100 parts by weight, relative to
100 parts by weight of said thernoplastic resin (A. 25 25. The resin
conposition according to claim23 or 24, 194 wherein said solvent (D)
has a boiling point which is higher than the tenperature at which said

m xing is perfornmed and which is not higher than 300 [err]C 5 26. A
met hod for producing an shaped article, which conprises subjecting to nelt
extrusion: (i) a thernoplastic resin conposition which is substantially the
sanme as that produced by a nethod conprising the step of m xing together:
10 (A) a thernoplastic resin, and (B) at |east one

non- pol yneri zabl e |iquid sub-

FIG.2

17




stance as an additive for said thernoplastic resin (A), said

non--pol ynmeri zabl e |iquid substance (B) being in aliquid state at a
tenperature |n the range of from 25 15 ~ to 300 [err]C, said mxing
bei ng conducted at a tenperature in the range of from25 to 300 [err]C, at
whi ch said at | east one non-polynerizable |iquid substance (B) nmaintains a
liquid state, 20 . t hereby causing said thernoplastic resin (A to
be dissolved in or swelled with said at | east one sub- stance (B); and (ii)
a thernmoplastic resin which is the sanme as or different fromsaid

t hernoplastic resin (A). 25 195 27. The nethod according to claim 26,
wherein said thernoplastic resin (ii) conprises at |east one therno-

pl astic elastoner. 28. The method according to claim 26 or 27, wherein
said resin conposition (i) and said thernoplastic resin (ii) are subjected

to melt gxtrusi(if.ltege'téer(gjh (B FIG3(b) |
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at | east one additive selected fromthe group consist- ing of a flane
retardant,” an auxiliary agent for a 10 flame retardant, a light
stabilizer, a nold.rel ease agent, a flowability-inproving agent, a heat
stabiliz- er, an anti-static agent, a coloring agent and a foam ing agent,
said at | east one additive (E) being the sane as or different fromsaid
non- pol yneri zable |iquid 15 substance (B). 29. A shaped article
produced by the nethod according to any one of clains 26 to 28. 20 30. -
A pol yphenyl ene ether resin conposition conprising: (A ) a pol yphenyl ene
ether resin conprising a plu- rality of polynmer chains, each conprising
recurring oxyphenylene units, said h&ﬁgegilene ether resin (A)
cont ai ni ng hydroxyl groups in an anbu f ot nore 25 than 0.5 nol e,
relative to 100 noles of said recurring C L M S 196

oxyphenyl ene units, and (B') at |east. one additive for said pol yphenyl ene
ether resin (A). .

80 |—
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5 .31. . The resin conpositian according to claim30, wherein said at

| east one additive (B') is selected fromthe group consisting of ‘a flane
retardant, a plasticizer, a heat stabilizer and a light stabilizer. 10

32. The resin conposition according to any one of clainms 30 and 31,
wherein the weight ratio of said pol yphenyl ene ether resin (A') to said at
| east one additive (B') is from10/90 to 90/10. 15 33. The resin
conposition according to any one of clainms 30 to 32, wherein said at |east
one additive (B") is a flame retardant. 34. .The resin conposition according
to claim33, 20 wherei n sai-d f Esrdant conprises at |east one
organi ¢ phosphorus .conpound. 35. The reS|n conposition according to claim
34, wherein said organi c phosphorus conpound is at |east 25 one
aromati ¢ phosphoric ester. 197 36. The resin conposition according to
claim 35, wherein said aromati c phosphoric ester is a nononeric aromatic
phosphoric ester represented by the foll ow ng

400_
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formula (1): 5 [err] wherein each of Ar[err] and Ar[err] independently 10
represents a CJerr]-Clerr] aromatic group which is unsubstituted or
substituted with at |east one CJerr]-Clerr] hydrocarbon group; and each n
is identical to each other and represents an integer of fromO to 3. 15 37.
The resin conposition according to claim35, wherein said aromatic
phosphoric ester is an oligoneric aromati c phosphoric ester represented by
the following fornmula (2): 20 [err] 0-Ar5 25 wherein each of Ar[err],
Arferr], Ar[ferr] and Ar[err] i nde- 198

FIG.7
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pendently represents a C6-C20 aromatic group which is unsubstituted or
substitutéd with at |east one (Jerr]-Cerr] hydrocarbon group; and mis an
integer of 1 or nore. 5 38. The resin conposition according to claim 35,
wherein said at |east one aromatic phosphoric ester is a nmixture of: a
mononeri c aromatic phosphori.c ester represented 10 by the foll ow ng
formula (1): [err] (1) 15 wherein each of Ar[err] and Ar[err]

i ndependently represents a C6-C20 aromatic group which is unsubstituted or
substituted with at | east one (Jerr]-Clerr] hydrocarbon group; and each n
is identical to each other and repr 20 i nteger of from
0 to 3, and an oligoneric aromatic F%igzio c ester represent- ed by the
following formula (2): [err] 25

| 100
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199 ﬁhenein each of Ar[err], Ar[err], Ar[err] and Ar[err] inde- pendently
represents a Clerr]-Clerr] aromatic group which is unsubstituted or.

substituted with at 5 | east one CJerr]-Cerr] hydrocarbon group;
and mis an integer of 1 or nore. 39. The resin conposition according to
claim 38, wherein said mxture contains 1 to 99 % by wei ght of 10 sai d

nononmeric aromatic phosphoric ester and 1 to 99 % by weight of said

ol igoneric aronmatic phosphoric ester, the total anmount of said nononeric
aromati ¢ phosphoric ester and said oligonmeric aromati c phosphoric ester
bei ng 100 % by wei ght. 15 40. The resin conposition according to claim 39,

wherein said mxture contains 1 to 50 % by wel ght of sald nononeric.
aromati c phosphoric ester and 50 to 99 % by wei ght of said oligonerijc
aromati ¢ phosphoric ester, 20 the total anmount of said nonomeri|c
aromati ¢ phosphoric estler and said oligonmeric aromati c phosphoric egter
bei ng 100 % by weight. ¥1. A shaped article produced fromthe resin
conposi - 25 tién o\ any one of clains 1 to 25, whichis afilmj a
N ®) =
~ \Tﬁé _______ 1 g%
o E ot
=

N
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200 sheet of a foaned article. 42. A shaped article produced fromthe resin
conposi- tion of any one of clains 1 to 25, which is a part-for 5 an

of fi ce automati on nac Ardad [..af] el ectric appliance, a part for an
el ectroni c appliance r‘?ﬂ)ﬁ?%'@r kg Effjllutom)bi le. 43. Use of the resin
clains 10 1 to I QfhsditRkeincdl Lor

conposi-tion of any on
e accordlmg]ah@aﬂ Qggg 29 whi ch i s a
45, e shapé e

i nj ection nol di ng. 44.
film a sheet or a fo

or an office autonatlon nachlne
or an electronic appbggnce or

according to claim?29, _
part for an autonobile. shaged article ord| clalm
29, which is a pellet fth%E%iﬁseﬁchaPErlﬁFp ﬁFePﬁFec u

part for an electric
shaped article produced fronathe resin conp03| tlon of clalns

30 to 40, which is a filMm sheet or ar cIe .
each Ar2 represents
S

The above-mentioned silicone resin used as a flame

retardant auxiliary is one which has a three-dimension-
al network structure which is obtained by combining the
_struétural units Si0,, RSi03/2, RSi0O and RSiOl/z. In
10 these structural units,'each R independently represents
an alkyl group, such as a methyl group, an ethyl group
.or a propyl group, an aromatic group, such as a phenyl
group or a benzyl group, or a vinyl group-containing
substituent group obtained by introducing a.vinyl group
15 to the above-mentioned_alkyl group or thé above-men-
tioned aromatic group.' Especially, a silicone resin,
in which_R is the above-mentioned vinyl group—conféin—
ing substituent group, obtained by introducing a wvinyl
group to the above-mentioned alkyl group or the above-
20 -mentioned aromatic group, is preferred.

The above-mentioned silicone resin can be obtained:
by hydrolyzing organohalosilanes corresponding to the
abéve-mentioned strﬁctural units and subsequently
polymerizing the hydrolyzed products.

25 A silicone oil used as a flame retardant auxiliary



201 48. ‘A shaped articl g.
clains 30 to 40, 'which}
for an el.ectric 5 2]
part for an autonobile.
clains 30 to 40 as a naf

5
W,
10
15
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20
25

p:@dueed—#ﬁeﬁraﬂresin conposition of any one of

Ria partﬂﬂbﬁ“ﬂﬂ'cffice aut omati on machi ne, a part
"dnceE;” a part for an el ectronic appliance or a

ZpTg P rqsin conposition of any one of

e 1~ Tor |nJec

igon di ng.. 10 15 20 25
t L §ug§§ftute sheet - 27/10/99
preferred are compounds of formula (2) in which ar? is

a phenyl group or a bivalent group derived from a
diarylalkane, from the viewpoint of achieving high
resistance to hydrolysis and thermal stability. Spe-
cific examples of such compounds of formula (2) include
bisphenol A bis(diphenylphdgphate) and bisphenol A
bis(dicresylphosphate).

Further preferred exaﬁples of compounds of formula
Gé% include an oligqmeric aromatic phosphoric ester

represented by the following formula (5):

0 B3 0
I I e
P——0—-o—r—0

e 1 @ - (5)

R3) (R¥q

whéreiﬁ eaéh of a, b, ¢, d and e independentj

ly represents an integef of from O to 3; each

of R} to RS ihdependently represents a C;-Cjq

hydrocarbon group; and n represents an inte-

ger of from 1 to 3. |

With respect to the oligomeric aromatic phosphoric
esters represented by formula (5), it is preferréd that
a is 0; each of b, ¢, d and e is 2; énd the substitu-
tion positions of each df the di-substituted aromatic

rings are 2- and 6-positions. Such a compound of
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hold electric appliances, such as a VIR (video tape -
recorder), a distribution switchboard, a television
set, an audio player, a condenser, a household plug
socket,.a cassette tape recorder, a videocassette, a
video disk player, an air conditioner, a humidifier and
an electric machine for providing heated air; parts for
office automation machines, such as a main frame
{mechanical chassis) for a CD-ROM, a printer, a facsi-
mile, a PPC (plain paper éopier), a CRT. (cathode-ray
tube), a word processor, a copying machine, an elec-
tronic register,-an office computer system, a floppy
disk drive, a keyboafd, a typewriter, an ECRE~ (elec-

: register
tronic cash «esdistexd, an electric calculator, a toner
cartridge and a telephbne; electric and electronic
parts, such as a connector, a coil bobbin, a switch, a
relay, a.relay soéket,-an LED (light-emitting diode), a
variable condenser, an AC (alternating currentj-aaapf—
er,.é FBT high~-voltage bobbin, a FBT case, a FIT coil
bobbin, a jack, a volume shaff and motor parts; and
pérts for an automobile, such as an instrument panel, a
radiator grille, a cluster; a speaker grille, a louver,
a console box, a defroster garnish, an ornament, a fuse

box, a relay case and a connector shift tape.



