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(57) ABSTRACT 
Provided are a polycarbonate resin composition which does 
not contain halogen and phosphorus as a flame retardant 
component and which is excellent in a fluidity while main 
taining a flame resistance, a heat resistance and an impact 
resistance and a molded article thereof. 

The polycarbonate resin composition comprises (A) 60 to 97 
mass % of an aromatic polycarbonate resin composition and 
3 to 40 mass % of (B) an acrylonitrile-styrene base resin 
having a melt flow rate (MFR) of 5 or more at 200° C. and 
a load of 5 kg, wherein it is blended with 0 to 37 mass parts 
of (C) an impact resistance-improving agent, 0 to 3 mass 
parts of (D) an organic alkali metal salt and/or an organic 
alkali earth metal Salt, 0 to 3 mass parts of (E) a functional 
group-containing Silicone compound, 0 to 55 mass parts of 
(F) an inorganic filler and 0 to 2 mass parts of (G) a 
polyfluoroolefin resin each per total 100 mass parts of (A) 
and (B). 
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POLYCARBONATE RESIN COMPOSITON AND 
MOLDED ARTICLE 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to a polycarbonate 
resin composition, more specifically to a polycarbonate resin 
composition which does not contain halogen and phosphrus 
as a flame retardant component and which is excellent in a 
fluidity while maintaining a flame resistance, a heat resis 
tance and an impact resistance and a molded article thereof. 

RELATED ART 

0002 A polycarbonate resin is widely used in various 
fields Such as the electric and electronic equipment fields of 
OA (office automation) equipments, information and com 
munication equipments and household electric equipments, 
the automobile field and the construction field because of 
excellent impact resistance, heat resistance, electrical char 
acteristics and dimensional Stability. 
0003. In general, a polycarbonate resin is a self-extin 
guishing resin, and when using it as a material for electric 
and electronic equipments Such as OA equipments, infor 
mation and communication equipments and household elec 
tric equipments, a high degree of the flame resistance is 
required in order to further enhance the Safety. 
0004. A flame retardant used in the electric and electronic 
equipment field and the electric and OA equipment field 
transferS from halogen base flame retardants to non-halogen 
base flame retardants from the viewpoint of an environmen 
tal problem. 
0005 Among them, phosphorus base flame retardants are 
used as a flame retardant for a polycarbonate resin in many 
cases in recent years. 
0006 The phosphorus base flame retardants have a high 
fluidity and are used for large-sized equipments Such as the 
exteriors of OA equipments and the housings of CRT, but 
they have the problems that the polycarbonate resin is 
reduced in a heat resistance and that the recycling property 
is deteriorated by hydrolysis caused in the polycarbonate 
CS. 

0007 On the other hand, silicon base flame retardants as 
a retardant of the next generation are under development in 
order to Solve the above problems, but a polycarbonate resin 
composition having Such fluidity that it can be used for the 
exteriors of OA equipments has not yet been developed. 

DISCLOSURE OF THE INVENTION 

0008. In light of the existing situation described above, 
an object of the present invention is to provide a polycar 
bonate resin composition which shows an excellent flame 
resistance by adding a Small amount of an additive in flame 
retardation of a polycarbonate resin provided by a non 
halogen and non-phosphorus compound and which is excel 
lent in a heat resistance, an impact resistance and a fluidity 
and a molded article thereof. 

0009 Intensive investigations repeated by the present 
inventors in order to achieve the object described above 
have resulted in making it possible to provide an aromatic 
polycarbonate resin composition with a high fluidity to a 
large extent while maintaining a flame resistance and a heat 
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resistance by using an acrylonitrile-styrene base resin of a 
high fluidity having a melt flow rate (MFR) of 5 or more at 
200 C. and a load of 5 kg. 
0010 Further, they have found that addition of an impact 
resistance-improving agent makes it possible to reveal the 
high impact resistance, and they have come to complete the 
present invention. 

0011 That is, the present invention relates to the follow 
ing items. 

0012 1. A polycarbonate resin composition comprising 
(A) 60 to 97 mass % of an aromatic polycarbonate resin and 
3 to 40 mass % of (B) an acrylonitrile-styrene base resin 
having a melt flow rate (MFR) of 5 or more at 200° C. and 
a load of 5 kg, wherein it is blended, if necessary, with 0 to 
37 mass parts of (C) an impact resistance-improving agent, 
0 to 3 mass parts of (D) an organic alkali metal Salt and/or 
an organic alkali earth metal salt, 0 to 3 mass parts of (E) a 
functional group-containing Silicone compound, 0 to 55 
mass parts of (F) an inorganic filler and 0 to 2 mass parts of 
(G) a polyfluoroolefin resin each per total 100 mass parts of 
(A) and (B). 
0013 2. The polycarbonate resin composition as 
described in the above item 1, wherein the acrylonitrile 
styrene base resin has a melt flow rate (MFR) of 15 or more 
at 200 C. and a load of 5 kg. 
0014 3. The polycarbonate resin composition as 
described in the above item 1, wherein the acrylonitrile 
styrene base resin has a melt flow rate (MFR) of 30 or more 
at 200 C. and a load of 5 kg. 
0015 4. The polycarbonate resin composition as 
described in the above item 1, wherein the aromatic poly 
carbonate resin is a polyorganosiloxane-containing aromatic 
polycarbonate resin. 

0016 5. The polycarbonate resin composition as 
described in the above item 4, wherein polyorganosiloxane 
of the poly organosiloxane-containing aromatic polycarbon 
ate resin is polydimethylsiloxane. 

0017 6. The polycarbonate resin composition as 
described in any of the above items 1 to 5, wherein a 
molecular end of the aromatic polycarbonate resin is an 
alkyl group having 10 to 35 carbon atoms. 

0018 7. The polycarbonate resin composition as 
described in any of the above items 1 to 3, wherein the 
acrylonitrile-styrene base resin is an acrylonitrile-Styrene 
copolymer. 

0019 8. The polycarbonate resin composition as 
described in any of the above items 1 to 5, wherein the 
impact resistance-improving agent is a core/shell type elas 
tomer and/or a rubber component-containing Styrene base 
CS. 

0020. 9. The polycarbonate resin composition as 
described in any of the above items 1 to 5, wherein the 
organic alkali metal Salt and/or the organic alkali earth metal 
Salt are at least one Selected from Sulfonic acid alkali metal 
Salts, Sulfonic acid alkali earth metal Salts, polystyrene 
Sulfonic acid alkali metal Salts and polystyreneSulfonic acid 
alkali earth metal Salts. 
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0021 10. The polycarbonate resin composition as 
described in any of the above items 1 to 9, wherein the 
functional group-containing Silicone compound is organop 
olysiloxane having a fundamental Structure presented by 
Formula (1): 

R"aR*SiO4 a by (1) 
0022 wherein R represents a functional group; R rep 
resents a hydrocarbon group having 1 to 12 carbon atoms, 
and a and b are numbers Satisfying the relation of 0<as 3, 
OsbC3 and 0<a+bs3. 

0023 11. The polycarbonate resin composition as 
described in the above item 10, wherein R' is at least one 
Selected from an alkoxy group, a hydrogen group, a 
hydroxyl group, an epoxy group and a Vinyl group. 
0024 12. The polycarbonate resin composition as 
described in any of the above items 1 to 5, wherein the 
inorganic filler is Selected from a tabular filler and a glass 
fiber. 

0.025 13. The polycarbonate resin composition as 
described in any of the above items 1 to 5, blended with 1 
to 20 mass parts of the tabular filler and 5 to 35 mass parts 
of the glass fiber as the inorganic filler. 
0.026 14. The polycarbonate resin composition as 
described in the above item 12, wherein the tabular filler is 
at least one Selected from talc, mica and Wollastonite. 
0027 15. The polycarbonate resin composition as 
described in any of the above items 1 to 5, wherein the 
polyfluoroolefin resin is polytetrafluoroethylene. 
0028 16. The polycarbonate resin composition as 
described in the above item 15, wherein the polytetrafluo 
roethylene is endowed with a fibril-forming ability and has 
an average molecular weight of 500,000 to 10,000,000. 
0029) 17. A molded article comprising the polycarbonate 
resin composition as described in any of the above items 1 
to 5. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

0030 The present invention shall be explained below in 
details. 

0031. In the polycarbonate resin composition of the 
present invention, the polycarbonate resin (A) shall not 
Specifically be restricted, and various ones can be given. 
0032. Usually, an aromatic polycarbonate resin produced 
by reacting divalent phenol with a carbonate precursor can 
be used. 

0.033 Capable of being used is a resin produced by 
reacting divalent phenol with a carbonate precursor by a 
Solution method or a melting method, that is, the reaction of 
divalent phenol with phosgene or the transesterification of 
divalent phenol with diphenyl carbonate. 
0034 Various compounds can be given as the divalent 
phenol. In particular, capable of being given are 2,2-bis(4- 
hydroxyphenyl)propane (bisphenol A), bis(4-hydroxyphe 
nyl)methane, 1,1-bis(4-hydroxyphenyl)ethane, 2,2-bis(4- 
hydroxy-3,5-dimethylphenyl)propane, 4,4'- 
dihydroxydiphenyl, bis(4-hydroxyphenyl)cycloalkane, 
bis(4-hydroxyphenyl) oxide, bis(4-hydroxyphenyl) sulfide, 
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bis(4-hydroxyphenyl) sulfone, bis(4-hydroxyphenyl) sul 
foxide, bis(4-hydroxyphenyl) ether and bis(4-hydroxyphe 
nyl) ketone. 
0035. The particularly preferred divalent phenols are 
bis(hydroxyphenyl)alkanes, particularly the compounds 
comprising bisphenol A as a principal raw material. 

0036) The carbonate precursor includes carbonyl halides, 
carbonyl esters and haloformates, to be specific, phosgene, 
dihaloformates of divalent phenols, diphenyl carbonate, 
dimethyl carbonate and diethyl carbonate. 
0037. In addition thereto, hydroquinone, resorcin and 
catechol can be given as the divalent phenol. 
0038. The above divalent phenols each may be used 
alone or in a mixture of two or more kinds thereof. 

0039 The polycarbonate resin may have a branched 
Structure, and the branching agent includes 1,1,1-tris(4- 
hydroxyphenyl)ethane, C., C.", C:"-tris(4-hydroxyphenyl)-1,3, 
5-triisopropylbenzene, fluoroglycine, trimellitic acid and 
isatinbis(o-cresol). 
0040 Phenol, p-t-butylphenol, p-t-octylphenol and 
p-cumylphenol are used in order to control the molecular 
weight. 

0041 Capable of being used as the polycarbonate resin 
used in the present invention are copolymerS Such as poly 
ester-polycarbonate resins obtained by carrying out the 
polymerization of polycarbonate under the presence of 
difunctional carboxylic acid Such as terephthalic acid or an 
ester precursor Such as an ester-forming derivative thereof or 
the mixtures of various polycarbonate resins. 
0042. The polycarbonate resin used in the present inven 
tion has a Viscosity average molecular weight of usually 
10,000 to 50,000, preferably 13,000 to 35,000 and more 
preferably 15,000 to 20,000. 
0043. The above viscosity average molecular weight 
(MV) is obtained by measuring a viscosity of a methylene 
chloride solution at 20° C. by means of a Ubbelohde 
Viscometer and determining a limiting Viscosity m) from the 
above Viscosity to calculate the Viscosity average molecular 
weight according to the following equation: 

m=1.23x105 Mv8. 
0044) In the polycarbonate resin composition of the 
present invention, the polycarbonate resin includes a poly 
organosiloxane-containing aromatic polycarbonate resin. 

004.5 The polyorganosiloxane-containing aromatic poly 
carbonate resin comprises a polycarbonate part and a poly 
organosiloxane part, and it can be produced, for example, by 
dissolving a polycarbonate oligomer and polyorganosilox 
ane having a reactive group at a terminal constituting a 
polyorganosiloxane part in a Solvent Such as methylene 
chloride and adding thereto a Sodium hydroxide acqueous 
Solution of bisphenol A to carry out interfacial polyconden 
sation reaction using a catalyst Such as triethylamine. 
0046. The polyorganosiloxane-containing aromatic poly 
carbonate resin is disclosed in, for example, Japanese Patent 
Application Laid-Open No. 292359/1991, Japanese Patent 
Application Laid-Open No. 202465/1992, Japanese Patent 
Application Laid-Open No. 81620/1996, Japanese Patent 
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Application Laid-Open No. 302178/1996 and Japanese 
Patent Application Laid-Open No. 7897/1998. 
0047 Preferably used is the polyorganosiloxane-contain 
ing aromatic polycarbonate resin having a polymerization 
degree of 3 to 100 in a polycarbonate part and a polymer 
ization degree of 2 to 500 in a polyorganosiloxane part. 
0.048. The polyorganosiloxane of the polyorganosilox 
ane-containing aromatic polycarbonate resin has a content 
falling in a range of usually 0.1 to 2 mass %, preferably 0.3 
to 1.5 mass %. 

0049. The polyorganosiloxane of the polyorganosilox 
ane-containing aromatic polycarbonate resin used in the 
present invention has a Viscosity average molecular weight 
of usually 5,000 to 100,000, preferably 10,000 to 30,000 and 
particularly preferably 12,000 to 30,000. 
0050. The polyorganosiloxane-containing aromatic poly 
carbonate resin is useful from the Viewpoint of a rise in a 
flame resistance and an impact resistance. 
0051. In the polyorganosiloxane-containing aromatic 
polycarbonate resin, polyorganosiloxane is preferably poly 
dimethylsiloxane, polydiethylsiloxane and polymethylphe 
nylsiloxane, particularly preferably polydimethylsiloxane. 

0.052 In this connection, the viscosity average molecular 
weight (Mv) thereof can be determined in the same manner 
as in the polycarbonate resin described above. 
0053. Further, in the polyorganosiloxane-containing aro 
matic polycarbonate resin of the present invention, the 
polycarbonate resin includes polycarbonate resins having an 
alkyl group having 10 to 35 carbon atoms at a molecular end. 
0054. In this regard, the polycarbonate resin having an 
alkyl group having 10 to 35 carbon atoms at a molecular end 
can be obtained by using alkylphenol having an alkyl group 
having 10 to 35 carbon atoms as an end-terminating agent in 
the production of the polycarbonate resin. 
0.055 The above alkylphenols include decylphenol, 
undecylphenol, dodecylphenol, tridecylphenol, tetrade 
cylphenol, pentadecylphenol, hexadecylphenol, heptade 
cylphenol, octadecylphenol, nonadecylphenol, icosylphe 
nol, docosylphenol, tetracosylphenol, hexacosylphenol, 
octacocylphenol, triacontylphenol, dotriacontylphenol and 
pentatiracontylphenol. 

0056. The alkyl groups in the above alkylphenols may be 
present in any position of o-, m- and p-, and it is present 
preferably in the position of p-. 

0057 The alkyl groups may be linear, branched or a 
mixture thereof. 

0.058. The substituents therefor may be any ones as long 
as at least one of them is the alkyl group having 10 to 35 
carbon atoms described above, and the other four groups 
shall not specifically be restricted and may be alkyl groups 
having 1 to 9 carbon atoms, aryl groups having 6 to 20 
carbon atoms, halogen atoms or they may be non-Substi 
tuted. 

0059. The above polycarbonate resin having an alkyl 
group having 10 to 35 carbon atoms at a molecular end may 
be any of polycarbonate base resins described later, and it is 
obtained, for example, by using the above alkylphenols as an 
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end-sealing agent in order to control a molecular weight in 
the reaction of divalent phenol with phosgene or a carbonic 
ester compound. 
0060 For example, it is obtained by reacting divalent 
phenol with phosgene or a polycarbonate oligomer in a 
methylene chloride Solvent in the presence of a triethy 
lamine catalyst and the phenol having an alkyl group having 
10 to 35 carbon atoms described above. 

0061. In this respect, the phenol having an alkyl group 
having 10 to 35 carbon atoms seals one end or both ends of 
the polycarbonate resin to modify the end thereof. 
0062. In the above case, the end is modified in a propor 
tion of 20% or more, preferably 50% or more based on all 
ends. 

0063 That is, the other ends are sealed by using a 
hydroxyl group end-sealing agent or other end-sealing 
agents described below. 
0064. In this regard, capable of being given as the other 
end-sealing agents are phenol, p-creSol, p-tert-butylphenol, 
p-tert-octylphenol, p-cumylphenol, p-nonylphenol, p-tert 
amylphenol, bromophenol, tribromophenol and pentabro 
mophenol. 
0065. Among them, the compounds containing no halo 
gens are preferred from the Viewpoint of an environmental 
problem. 
0.066 The aromatic polycarbonate resin having an alkyl 
group having 10 to 35 carbon atoms at a molecular end is 
preferred for elevating a fluidity. 

0067. If the molecular end is endowed with an alkyl 
group having 10 or more carbon atoms, the polycarbonate 
resin composition rises in a fluidity. 
0068. However, if the molecular end is an alkyl group 
having 36 or more carbon atoms, the heat resistance and the 
impact resistance are reduced. 
0069. Resins having a melt flow rate (MFR) of 5 or more, 
preferably 14 or more at 200 C. and a load of 5 kg are used 
as the acrylonitrile-styrene base resin (B). If the melt flow 
rate (MFR) is less than 5, the satisfactory fluidity is not 
obtained. 

0070 The acrylonitrile-styrene base resin has an acry 
lonitrile content of preferably 15 to 40 mass %, more 
preferably 20 to 30 mass %. 
0071. If the acrylonitrile content is less than 15 mass % 
or exceeds 40 mass %, likely to be brought about are the 
problems Such as a reduction in the impact resistance and 
layer peeling which are caused by a reduction in the com 
patibility between the polycarbonate resin and the acryloni 
trile-styrene base resin. 
0072 The acrylonitrile-styrene base resin described 
above includes preferably acrylonitrile-styrene copolymers. 
0073. The commercially available products thereof 
include, for example, BS-218 (manufactured by Nippon A & 
L Co., Ltd.) and 290FF (manufactured by Technopolymer 
Co., Ltd.). 
0074 The polycarbonate resin composition of the present 
invention attempts to remove layer peeling and elevate a 
fluidity while maintaining a flame resistance and a heat 
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resistance of the resin composition by blending the polycar 
bonate resin with the acrylonitrile-styrene base resin. 
0075. In this respect, the blending ratios of both resins are 
60 to 97 mass %, preferably 70 to 95 mass % and more 
preferably 75 to 95 mass % for the polycarbonate resin (A) 
and 3 to 40 mass %, preferably 5 to 30 mass % and more 
preferably 5 to 25 mass % for the acrylonitrile-styrene base 
resin (B). 
0.076 If the ratio of the acrylonitrile-styrene base resin is 
less than 3 mass %, the satisfactory fluidity is not obtained. 
If it exceeds 40 mass %, the flame resistance and the impact 
resistance are reduced. 

0077. The impact resistance-improving agent (C) 
includes preferably a core/shell type elastomer and a rubber 
component-containing Styrene base resin. 
0078. The core/shell type elastomer has a two layer 
Structure constituted from a core and a shell and is a graft 
rubber-like elastic matter in which a core part is Soft 
rubber-like and a shell part on the surface thereof is hard 
resin-like and in which the elastomer itself is powder-like 
(particle-like). 
0079 A great part of the above core/shell type elastomer 
maintains an original form in a particle State thereof even 
after molten and blended with the aromatic polycarbonate 
resin. 

0080 A great part of the core/shell type elastomer 
blended maintains an original form, whereby the effect of 
uniformly dispersing and bringing about no Surface layer 
peeling is obtained. 
0.081 Various elastomers can be given as the core/shell 
type elastomer. 
0082 The commercially available products include, for 
example, KM-330 (manufactured by Rohm & Haas Co., 
Ltd.), Metabrane W529, Metabrane S2001 and C223A 
(manufactured by Mitsubishi Rayon Co., Ltd.), KM357, 
EXL2315 and EXL2603 (manufactured by Kureha Chemi 
cal Industry Co., Ltd.) and Hibrane B621 (manufactured by 
Zeon Corporation). 
0.083 Among them, preferred are, for example, products 
obtained by polymerizing at least one vinyl base monomer 
under the presence of a rubber-like polymer obtained from 
a monomer comprising mainly alkyl acrylate, alkyl meth 
acrylate, dimethylsiloxane and a diene base compound. 
0084. In this regard, alkyl acrylate and alkyl methacrylate 
having an alkyl group having 2 to 10 carbon atoms are 
Suited. 

0085 To be specific, they include, for example, ethyl 
acrylate, butyl acrylate, 2-ethylhexyl acrylate and n-octyl 
methacrylate. 

0.086 The core/shell type elastomers obtained from the 
monomers comprising mainly the above alkyl acrylates 
include polymers obtained by reacting 70 mass % or more 
of alkyl acrylates with 30 mass % or less of other vinyl base 
monomers which can be copolymerized with them, for 
example, methyl methacrylate, acrylonitrile, Vinyl acetate 
and Styrene. 
0087. The specific examples of rubber obtained from the 
diene base compound include polybutadiene, rubber-like 
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polymers comprising acrylate and/or methacrylate, Sty 
rene..butadiene.styrene rubber (SBS), styrene..butadiene rub 
ber (SBR), butadiene.acryl rubber, isoprene rubber, isopren 
e.Styrene rubber, isoprene.acryl rubber and 
ethylene-propylene rubber. 

0088. In the above case, multifunctional monomers such 
as divinylbenzene, ethylene dimethacrylate, triallyl cyanu 
rate and triallyl isocyanurate may Suitably added as a 
croSS-linking agent to carry out the reaction. 
0089. The vinyl base monomer reacted under the pres 
ence of the rubber-like polymer includes, for example, 
aromatic vinyl compounds Such as Styrene and C.-methyl 
Styrene, acrylic esterS Such as methyl acrylate and ethyl 
acrylate, methacrylic esterS Such as methyl methacrylate and 
ethyl methacrylate and cyanide vinyl compounds Such as 
acrylonitrile and methacrylonitrile. 

0090 The above monomers may be used alone or in 
combination of two or more kinds thereof or may be 
copolymerized with other vinyl base monomers, for 
example, Vinyl ester compounds Such as Vinyl acetate and 
Vinyl propionate. 

0091. The above polymerization reaction can be carried 
out by various methods Such as, for exampled, bulk poly 
merization, Suspension polymerization and emulsion poly 
merization. In particular, an emulsion polymerization 
method is Suited. 

0092. The rubber-like polymers contained in the core/ 
shell type elastomer thus obtained have a content of pref 
erably more than 20 mass %. 
0093. The core/shell type elastomer thus obtained 
includes, to be specific, MAS resin elastic matterS Such as 
graft copolymers of 60 to 80 mass % of n-butyl acrylate with 
Styrene and methyl methacrylate. 

0094. The commercially available products include 
KM357P and EXL2315 (manufactured by Kureha Chemical 
Industry Co., Ltd.). 
0095 Also, particularly preferred is a composite rubber 
base elastomer obtained by graft-polymerizing at least one 
Vinyl monomer with a composite rubber having an average 
particle diameter of 0.01 to 1 um and having a structure in 
which 5 to 95 mass % of a polysiloxane rubber component 
gets intertwined each other with 95 to 5 mass % of a 
polyacryl (meth)acrylate rubber component So that they can 
not be separated. 

0096. The above composite rubber base elastomer has a 
higher impact resistance-improving effect than those of graft 
copolymers obtained from the respective rubberS alone. 
0097. The commercially available product of the above 
composite rubber base elastomer includes Metabrane S200 
(manufactured by Mitsubishi Rayon Co., Ltd.). 
0098. The commercially available product of the diene 
base rubber base elastomer includes C223A (manufactured 
by Mitsubishi Rayon Co., Ltd.) and EXL2603 (manufac 
tured by Kureha Chemical Industry Co., Ltd.). 
0099. The rubber component-containing styrene base 
resin is preferably an impact resistant Styrene base resin 
obtained by graft-polymerizing at least a styrene base mono 
mer with rubber. The rubber component-containing Styrene 
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base resin includes, for example, high impact polystyrene 
(HIPS) obtained by polymerizing styrene with rubber such 
as polybutadiene and ABS resins obtained by polymerizing 
polybutadiene with acrylonitrile and styrene. Two or more 
kinds of the rubber component-containing Styrene base 
resins can be used in combination, and it can be used as well 
in a mixture with the styrene base resin described above 
which is not modified with rubber. 

0100. The rubber contained in the rubber component 
containing Styrene base resin has a content of preferably 5 to 
80 mass %, more preferably 10 to 70 mass %. 
0101 If a proportion of the rubber is less than 5 mass %, 
the impact resistance is unsatisfactory. On the other hand, if 
it exceeds 80 mass %, the problems. Such as a reduction in 
the heat Stability, a reduction in the melt fluidity, a produc 
tion in gel and coloring are brought about in a certain case. 
0102) The specific examples of the rubber described 
above include polybutadiene, rubber-like polymers compris 
ing acrylate and/or methacrylate, Styrene..butadiene. Styrene 
rubber (SBS), styrene..butadiene rubber (SBR), butadiene 
acryl rubber, isoprene rubber, isoprene. Styrene rubber, iso 
prene.acryl rubber and ethylene.propylene rubber. 
0103) Among them, polybutadiene is particularly pre 
ferred. 

0104 Polybutadiene used in the above may be any one of 
low cis-polybutadiene (for example, polybutadiene contain 
ing 1 to 30 mole % of a 1,2-vinyl bond and 30 to 42 mole 
% of a 1,4-cis bond) and high cis-polybutadiene (for 
example, polybutadiene containing 20 mole % or less of a 
1.2-vinyl bond and 78 mole % or more of a 14-cis bond), 
or it may be a mixture thereof. 
0105 The commercially available products thereof 
include, to be specific, B600N (manufactured by Ube Cycon 
Co., Ltd.), DP-35 (manufactured by Technopolymer Co., 
Ltd.) and AT-05 (manufactured by Nippon A & L Co., Ltd.). 
0106 The impact resistance-improving agent has a con 
tent of 0 to 37 mass parts, preferably 1 to 20 mass parts per 
100 mass parts of the aromatic polycarbonate resin (A) and 
the acrylonitrile-styrene base resin (B). 
0.107) If the content exceeds 37 mass parts, the flame 
resistance, the heat resistance and the rigidity are reduced in 
a certain case. 

0108. The organic alkali metal salt and/or the organic 
alkali earth metal salt (D) include various compounds and 
are alkali metal Salts and alkali earth metal Salts of organic 
acids or organic acid esters each having at least one carbon 
atOm. 

0109. In this regard, the organic acids or the organic acid 
esters are organic Sulfonic acid, organic carboxylic acid and 
polystyreneSulfonic acid. 

0110. On the other hand, the alkali metals are sodium, 
potassium, lithium and cesium, and the alkali earth metals 
are magnesium, calcium, Strontium and barium. 
0111. Among them, the salts of Sodium, potassium and 
cesium are preferably used. 
0112 Also, the salts of the organic acids may be substi 
tuted with halogen Such as fluorine, chlorine and bromine. 
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0113 Among various kinds of the organic alkali metal 
Salts and/or the organic alkali earth metal Salts described 
above, the alkali metal Salts and the alkali earth metal Salts 
of perfuloroalkanesulfonic acid represented by Formula (2) 
are preferably used in the case of the organic Sulfonic acid: 

(CFSOs).M (2) 
0114 wherein in represents an integer of 1 to 10; M 
represents alkali metal Such as lithium, Sodium, potassium 
and cesium or alkali earth metal Such as magnesium, cal 
cium, Strontium and barium; and m represents an atomic 
value of M. 

0115 Compounds described in, for example, Japanese 
Patent Publication No. 40445/1972 correspond to the above 
compounds. 
0116. In Formula (2), capable of being given as the 
perfluoroalkaneSulfonic acid are, for example, perfluo 
romethaneSulfonic acid, perfluoroethaneSulfonic acid, per 
fluoropropanesulfonic acid, perfluorobutaneSulfonic acid, 
perfluoromethylbutaneSulfonic acid, perfluorohexane 
Sulfonic acid, perfluoroheptaneSulfonic acid and perfluo 
rooctaneSulfonic acid. 

0117. In particular, the potassium salts thereof are pref 
erably used. 
0118. In addition thereto, capable of being given are the 
alkali metal Salts and the alkali earth metal Salts of organic 
Sulfonic acids Such as alkylsulfonic acid, benzeneSulfonic 
acid, alkylbenzenesulfonic acid, diphenylsulfonic acid, 
naphthaleneSulfonic acid, 2,5-dichlorobenzeneSulfonic acid, 
2,4,5-trichlorobenzeneSulfonic acid, diphenylsulfone-3-sul 
fonic acid, diphenylsulfone-3,3'-disulfonic acid, naphthale 
netrisulfonic acid and fluorine-Substituted compounds 
thereof and polystyrenesulfonic acid. 
0119). In particular, perfluoroalkanesulfonic acids and 
diphenylsulfonic acid are preferred. 
0120 Next, a Sulfonic acid Salt group-containing aro 
matic vinyl base resin represented by Formula (3) can be 
used as the alkali metal Salts and/or the alkali earth metal 
Salts of polystyrenesulfonic acid: 

Y Y 

CH-C CH-C 

1-n 

(X)in 

(3) 

0121 wherein X represents a Sulfonic acid Salt group; m 
represents 1 to 5; Y represents hydrogen or hydrocarbon 
group having 1 to 10 carbon atoms, and n represents a mole 
ratio and is 0<ns 1. 

0122). In this regard, the Sulfonic acid Salt group is alkali 
metal Salt and/or alkali earth metal Salt of Sulfonic acid, and 
the metal includes Sodium, potassium, lithium, rubidium, 
cesium, beryllium, magnesium, calcium, Strontium and 
barium. 
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0123 Y is hydrogen or hydrocarbon group having 1 to 10 
carbon atoms, preferably hydrogen or methyl group. 

0.124. Also, m is 1 to 5, and n has a relation of 0<ns 1. 
0.125 That is, the aromatic ring may be substituted 
wholly or partially with the Sulfonic acid salt group (X) or 
the non-Substituted ring may be included therein. 

0.126 A Substitution ratio of the sulfonic acid salt group 
for obtaining the effect of the flame resistance in the present 
invention is determined considering a content of the Sulfonic 
acid Salt-containing aromatic vinyl base resin, and it shall 
not Specifically be restricted. In general, the resin having a 
Substitution ratio of 10 to 100% is used. 

0127. In the alkali metal salts and/or the alkali earth metal 
Salts of the polystyreneSulfonic acid, the Sulfonic acid Salt 
group-containing aromatic vinyl base resin shall not be 
restricted to the polystyrene resin represented by Formula 
(3), and it may be copolymers with other monomers which 
can be copolymerized with Styrene base monomers. 

0128. In this respect, a production process for the Sul 
fonic acid Salt-containing aromatic vinyl base resin includes 
(1) a process in which the aromatic vinyl base monomers 
having a Sulfonic acid Salt group described above are 
polymerized or copolymerized with other monomers 
capable of being copolymerized with them and (2) a process 
in which an aromatic vinyl base polymer or a copolymer of 
an aromatic vinyl base monomer with other copolymerizable 
monomers or a mixed polymer thereof is Sulfonated and 
neutralized by alkali metal Salt and/or alkali earth metal Salt. 
0129. In the case of, for example, the process (2), a mixed 
Solution of conc. Sulfuric acid and acetic anhydride is added 
to a 1,2-dichloroethane Solution of a polystyrene resin and 
heated to react them for Several hours, whereby a polySty 
rene-Sulfonated product is produced. Then, it is neutralized 
by potassium hydroxide or Sodium hydroxide of a mole 
amount equivalent to that of a Sulfonic acid group, whereby 
a polystyreneSulfonic acid potassium Salt or a polystyrene 
Sulfonic acid Sodium Salt can be obtained. 

0130. The sulfonic acid salt-containing aromatic vinyl 
base resin used in the present invention has a weight average 
molecular weight of 1,000 to 300,000, preferably 2,000 to 
200,000. The weight average molecular weight can be 
determined by a GPC method. 
0131 Capable of being given as the organic carboxylic 
acid are, for example, perfluoroformic acid, perfluo 
romethanecarboxylic acid, perfluoroethanecarboxylic acid, 
perfluoropropanecarboxylic acid, perfluorobutanecarboxylic 
acid, perfluoromethylbutanecarboxylic acid, perfluorohex 
anecarboxylic acid, perfluoroheptanecarboxylic acid and 
perfluorooctanecarboxylic acid, and the alkali metal Salts 
and the alkali earth metal Salts of the above organic car 
boxylic acids are used. 

0132) The alkali metal and the alkali earth metal are the 
Same as described above. 

0133. In the organic alkali metal salts and the organic 
alkali earth metal Salts, preferred are Sulfonic acid alkali 
metal Salts, Sulfonic acid alkali earth metal Salts, polystyre 
neSulfonic acid alkali metal Salts and polystyreneSulfonic 
acid alkali earth metal Salts. 
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0134) The organic alkali metal salts and/or the organic 
alkali earth metal Salts may be used alone or in combination 
of two or more kinds thereof. 

0.135 The organic alkali metal salts and/or the organic 
alkali earth metal Salts are added in order to further elevate 
the flame resistance and the mold releasing property, and the 
organic alkali metal Salts and/or the organic alkali earth 
metal Salts have a content of 0 to 3 mass parts, preferably 
0.05 to 1 mass part per 100 mass parts of the aromatic 
polycarbonate resin (A) and the acrylonitrile-styrene base 
resin (B). 
0.136 If the content exceeds 3 mass parts, not only the 
higher flame resistance is not obtained any more, but also the 
physical properties Such as the impact resistance and the like 
are reduced to a large extent. 
0.137 The functional group-containing silicone com 
pound (E) is a functional group-containing organopolysi 
loxane compound, and it is an organopolysiloxane polymer 
and/or a copolymer having a fundamental Structure pre 
sented by Formula (1): 

R"aR*SiO4 a by (1) 
0138 wherein R represents a functional group; R rep 
resents a hydrocarbon group having 1 to 12 carbon atoms, 
and a and b are numbers Satisfying the relation of 0<as 3, 
OsbC3 and 0<a+bs3. 

0.139. The functional group contains an alkoxy group, an 
aryloxy group, a polyoxyalkylene group, a hydrogen group, 
a hydroxyl group, a carboxyl group, a Silanol group, an 
amino group, a mercapto group, an epoxy group and a Vinyl 
grOup. 

0140. Among them, an alkoxy group, a hydroxyl group, 
a hydrogen group, an epoxy group and a Vinyl group are 
preferred. 

0141 Capable of being used in combination are the 
organopolysiloxane polymer and/or the copolymer having a 
plurality of the above functional groups and the organopol 
ySiloxane polymer and/or the copolymer having different 
functional groupS. 
0142. In the organopolysiloxane polymer and/or the 
copolymer having the fundamental Structure presented by 
Formula (1), the functional group (R')/the hydrocarbon 
group (R) is usually 0.1 to 3, preferably 0.3 to 2. 
0143. The above functional group-containing silicone 
compounds is liquid or powder and has preferably a good 
dispersibility in melting and mixing. 
014.4 For example, the liquid compound having a vis 
cosity of 10 to 500,000 cst can be given as the example 
thereof. 

0145. In the polycarbonate resin composition of the 
present invention, even if the above functional group-con 
taining Silicone compound is liquid, it is characterized by 
that it is evenly dispersed in the composition and that it 
bleeds less in molding or on the surface of the molded 
article. 

0146 The functional group-containing Silicone com 
pound is added in order to further elevate the flame resis 
tance, and the functional group-containing Silicone com 
pound has a content of 0 to 3 mass parts, preferably 0.1 to 
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2 mass parts per 100 mass parts of the aromatic polycar 
bonate resin (A) and the acrylonitrile-styrene base resin (B). 
0147 If the content exceeds 3 mass parts, it causes a 
deterioration in the appearance and a reduction in the impact 
resistance and the heat resistance. 

0148 Used as the inorganic filler (F) are talc, mica, 
Wollastonite, kaolin, diatomaceous earth, calcium carbonate, 
calcium Sulfate, barium Sulfate, a glass fiber, a carbon fiber 
and potassium titanate. 
0149 Among the above inorganic fillers, the glass fiber 
and the fillers having a tabular form, for example, talc, mica 
and Wollastonite are particularly preferred. 
0150 Talc is silicate hydrate of magnesium, and com 
mercially available products can be used. 
0151. Any of fibers prepared using alkali-containing 
glass, low alkali glass and non-alkali glass as raw materials 
can Suitably be used. 
0152 The above glass fibers shall not specifically be 
restricted in a form thereof, and the fibers having any forms, 
for example, a roving, a milled fiber and a chopped Strand 
can be used. 

0153. The commercially available products of the glass 
fiber include CSH-3PA(manufactured by Nittobo Co., Ltd.), 
T511 (manufactured by Nippon Electric Glass Co., Ltd.) and 
MA409C (manufactured by Asahi Glass Fiber Co., Ltd.). 
0154 Further, the inorganic fillers having an average 
particle diameter of 0.1 to 50 um are used, and the fillers 
having an average particle diameter of 0.2 to 20 um are 
particularly Suitably used. 

0155 The inorganic filler (F) is added in order to elevate 
the rigidity and the dimension accuracy and further elevate 
the flame resistance, and the inorganic filler has a content of 
0 to 55 mass parts, preferably 0 to 40 mass parts and more 
preferably 0 to 20 mass parts per 100 mass parts of the 
aromatic polycarbonate resin (A) and the acrylonitrile-sty 
rene base resin (B). 
0156. In particular, in the case of placing great impor 
tance on the balance of a rise in the rigidity, the dimension 
accuracy, the flame resistance and the fluidity, the content is 
3 to 40 mass parts, preferably 3 to 20 mass part and more 
preferably 3 to 15 mass parts. 
O157) If the content exceeds 55 mass parts, the impact 
resistance, the appearance, the flame resistance and the 
fluidity are reduced. 
0158 Among the inorganic fillers, the glass fiber has a 
content of preferably 5 to 35 mass parts, more preferably 5 
to 30 mass parts. 
0159. Also, the tabular filler has a content of preferably 
1 to 20 mass parts, more preferably 3 to 10 mass parts. 
0160 Combined use of the glass fiber and the tabular 

filler in the contents described above makes it possible to 
reveal the high fluidity while maintaining the flame resis 
tance and the heat resistance. 

0161 The polyfluoroolefin resin (G) is usually a polymer 
and a copolymer containing a fluoroethylene Structure and 
includes, for example, difluoroethylene polymers, tetrafluo 
roethylene polymers, tetrafluoroethylene-hexafluoropropy 
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lene copolymers and copolymers of tetrafluoroethylene and 
ethylene base monomers containing no fluorine. 
0162 It is preferably polytetrafluoroethylene (PTFE) and 
has an average molecular weight of preferably 500,000 or 
more, particularly preferably 500,000 to 10,000,000. 
0163 All kinds of compounds which are known at 
present can be used as polytetrafluoroethylene which can be 
used in the present invention. 
0164. Among polytetrafluoroethylenes, the compounds 
having a fibril-forming ability are preferred. 

0.165 Polytetrafluoroethylene (PTFE) having a fibril 
forming ability Shall not specifically be restricted and 
includes, for example, compounds classified to Type 3 in an 
ASTM Standard. 

0166 The specific examples thereof include, for 
example, Teflon 6-J (manufactured by Mitsui. Du Pont Fluo 
rochemical Co., Ltd.), Polyflon D-1, Polyflon F-103 and 
Polyflon F201 (manufactured by Daikin Industries, Ltd.) and 
CD076 (manufactured by Asahi ICI Fluoropolymers Co., 
Ltd.). 
0167. In addition to the compounds classified to Type 3 
described above, it includes, for example, Argo Flon F5 
(manufactured by Monte Fluos Co., Ltd.) and Polyflon MPA 
and Polyflon FA-100 (manufactured by Daikin Industries, 
Ltd.). 
0168 The above polytetrafluoroethylenes (PTFE) may be 
used alone or in combination of two or more kinds thereof. 

0169 Polytetrafluoroethylene (PTFE) having a fibril 
forming ability as described above can be obtained by, for 
example, polymerizing tetrafluoroethylene in an aqueous 
solvent at a pressure of 1 to 100 psi and a temperature of 0 
to 200° C., preferably 20 to 100° C. under the presence of 
Sodium, potassium or ammoniumperoxy disulfide. 

0170 The polyfluoroolefin resin is added in order to 
further elevate the flame resistance (for example, V-0, 5V), 
and the polyfluoroolefin resin has a content of 0 to 2 mass 
parts, preferably 0.1 to 1 mass part per 100 mass parts of the 
aromatic polycarbonate resin (A) and the acrylonitrile-sty 
rene base resin (B). 
0171 If the content exceeds 2 mass parts, the flame 
resistance is not raised in proportion to an addition amount. 
0172 In the polycarbonate resin composition of the 
present invention, the other Synthetic resins and elastomers 
can be added to the component comprising (A) to (G) 
described above for the purpose of improving the moldabil 
ity, the impact resistance, the appearance, the weatherability 
and the rigidity. 

0173 Additive components which are usually used for 
thermoplastic resins can be added as well if necessary. 
0.174 Capable of being are, for example, a phenol base, 
phosphorus base or Sulfur case antioxidant, an antistatic 
agent, a polyamidepolyether block copolymer (providing a 
permanent antistatic performance), a benzotriazole base or 
benzophenone base UV absorber, a hindered amine base 
light Stabilizer (weather resistant agent), a mold releasing 
agent, a plasticizer, a fungicide, a compatibility accelerating 
agent and a colorant (dye, pigment). 
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0.175. A blending amount of the optional components 
shall not Specifically be restricted as long as the character 
istics of the polycarbonate resin composition of the present 
invention are maintained. 

0176) Next, the production process of the polycarbonate 
resin composition of the present invention shall be 
explained. 
0177. The polycarbonate resin composition of the present 
invention is obtained by blending the respective components 
(A) to (G) described above in the proportions described 
above and, if necessary, various optional components in 
Suitable proportions and kneading them. 
0.178 Blending and kneading can be carried out by a 
method in which preliminary mixing is carried out by means 
of an apparatus usually used, for example, a ribbon blender 
and a drum tumbler and in which used are a Henschel mixer, 
a Banbury mixer, a Single Shaft Screw extruding machine, a 
double Shaft Screw extruding machine, a multishaft Screw 
extruding machine and a cokneader. 
0179 A heating temperature in kneading is suitably 
selected usually in a range of 240 to 300° C. 
0180. In above melting, kneading and molding, an extru 
Sion-molding machine, particularly an extrusion-molding 
machine of a bent type is preferably used. 
0181. The components other than the polycarbonate resin 
can be added by melting and kneading in advance with the 
polycarbonate resin or the other thermoplastic resin, that is, 
in the form of a master batch. 

0182 Various molded articles can be produced from the 
polycarbonate resin composition of the present invention by 
means of the melt-kneading molding machine described 
above or by an injection molding method, an injection 
compression molding method, an extrusion molding 
method, a blow molding method, a press molding method, 
a vacuum molding method and a foaming molding method 
using the resulting pellets as a raw material. 
0183 However, a pellet-like molding raw material is 
produced by the melt-kneading method described above, 
and then this pellet is particularly Suitably used for produc 
ing an injection-molded article by injection molding and 
injection compression molding. 
0184. In the injection molding method, a gas injection 
molding method can be adopted in order to prevent Shrink of 
the appearance or reduce the weight. 
0185. A molded article comprising the polycarbonate 
resin composition of the present invention preferably has an 
SFL (spiral flow length) thickness 2 mm of 30 or more at 
260° C. (280° C. in the case of containing a glass fiber). 
0186. A molded article obtained from the polycarbonate 
resin composition of the present invention is used in the field 
of the housings or parts for OA equipments and electric and 
electronic equipments Such as copying machines, facsimiles, 
televisions, radioS, tape recorders, Video decks, personal 
computers, printers, telephones, information terminals, 
refrigerators and electronic Ovens. 

EXAMPLES 

0187. The present invention shall more specifically be 
explained below with reference to examples and compara 
tive examples, but the present invention shall by no means 
be restricted by them. 
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Production Example 1 Preparation of Alkylphenol 
(a) 

0188 A reactor equipped with a baffle and a stirrer was 
charged with raw materials and a catalyst in a proportion of 
300 mass parts of phenol, 110 mass parts phenol/olefin=9/1 
(mole ratio) of 1-docosene and 11 mass parts of a strong 
acid polystyrene base Sulfonic acid type cation exchange 
resin (Amberlyst 15, manufactured by Rohm & Haas Co., 
Ltd.) as the catalyst to carry out reaction at 120° C. for 3 
hours under Stirring. 
0189 After finishing the reaction, the reaction mixture 
was refined by distillation under reduced pressure to obtain 
alkylphenol (a). An alkyl group of the alkylphenol (a) thus 
obtained had 22 carbon atoms. 

Production Example 2 Production of PC 
Oligomer 

0190. Bisphenol A 60 kg was dissolved in 400 liter of a 
5 mass % Sodium hydroxide aqueous Solution to prepare a 
Sodium hydroxide aqueous Solution of bisphenol A. 
0191 Then, a tubular type reactor having an inside diam 
eter of 10 mm and a tube length of 10 m was charged with 
the above Sodium hydroxide acqueous Solution of bisphenol 
A maintained at a room temperature at a flow rate of 138 
liter/hour and methylene chloride at a flow rate of 69 
liter/hour through an orifice plate, and phosgene was blown 
thereinto in a parallel current at a flow rate of 10.7 kg/hour 
to continuously react them for 3 hours. 
0.192 The tubular type reactor used above had a double 
tube Structure, and cooling water was allowed to pass 
through a jacket part to maintain a discharge temperature of 
the reaction liquid at 25 C. A pH of the reaction liquid was 
controlled to 10 to 11. 

0193 The reaction liquid thus obtained was left standing 
Still to thereby Separate and remove an aqueous phase, and 
a methylene chloride phase (220 liter) was taken to obtain a 
PC oligomer (concentration: 317 g/liter). 
0194 The PC oligomer obtained above had a polymer 
ization degree of 2 to 4, and a chloroformate group had a 
concentration of 0.7 normal. 

Production Example 3 Production of Reactive 
Polydimethylsiloxane (PDMS) 

0.195 Octamethylcyclotetrasiloxane 1,483 g was mixed 
with 18.1 g of 1,1,3,3-tetramethyldisiloxane and 35 g of 
86% sulfuric acid, and the mixture was stirred at a room 
temperature for 17 hours. 
0196. Then, the oil phase was separated, and 25 g of 
Sodium hydrogencarbonate was added thereto, followed by 
stirring the mixture for one hour. After filtration, the filtrate 
was subjected to vacuum distillation at 150° C. and 3 torr 
(4x10 Pa) to remove low boiling matters, whereby an oily 
matter was obtained. 

0197) The oily matter 294 g obtained above was added to 
the mixture of 60 g of 2-allylphenol and 0.001.4 g of 
platinum having the form of a platinum chloride-alcolate 
complex at a temperature of 90° C. 
0198 The above mixture was stirred for 3 hours while 
maintaining at a temperature of 90 to 115 C. 
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0199 The resulting product was extracted with methyl 
ene chloride and washed three times with aqueous methanol 
of 80% to remove excess 2-allylphenol. The product 
obtained was dried on anhydrous Sodium Sulfate, and the 
Solvent was distilled off in the vacuum at a temperature of 
up to 115° C. 
0200 Resulting PDMS having phenol at a terminal was 
found to have a repetitive number of 150 in a dimethylsil 
anoxy unit by measurement of H-NMR. 

Production Example 4 production of 
PC-Polydimethylsoloxane (PDMS) Copolymer 

PC-2) 
0201 The reactive polydimethylsoloxane (PDMS) 138g 
obtained in Production Example 3 was dissolved in 2 liter of 
methylene chloride, and the Solution thus prepared was 
mixed with 10 liter of the PC oligomer obtained above. 
0202) A solution prepared by dissolving 26 g of sodium 
hydroxide in 1 liter of water and 5.7 ml of triethylamine 
were added thereto to react them while stirring at 500 rpm 
and a room temperature for one hour. 
0203. After finishing the reaction, a solution prepared by 
dissolving 600 g of bisphenol A in 5 liter of a sodium 
hydroxide acqueous solution of 5.2 mass %, 8 liter of 
methylene chloride and 96 g of p-tert-butylphenol were 
added to the reaction System described above to react them 
while stirring at 500 rpm and a room temperature for 2 
hours. 

0204 After finishing the reaction, 5 liter of methylene 
chloride was added thereto, and carried out in order were 
washing with 5 liter of water, alkali washing with 5 liter of 
a 0.03 normal Sodium hydroxide aqueous Solution, acid 
washing with 5 liter of 0.2 normal hydrochloric acid and 
washing twice with 5 liter of water. Finally, methylene 
chloride was removed to obtain a flake-like PC-PDMS 
copolymer PC-2. 

0205 The PC-PDMS copolymer PC-2 thus obtained was 
dried under vacuum at 120° C. for 24 hours. 

0206. The viscosity average molecular weight was 
17,200, and the PDMS content was 3.0 mass %. 

0207. The PDMS content was determined according to 
the following procedure. 

0208 (1) PDMS content 
0209 The content was determined based on an intensity 
ratio of a peak of a methyl group observed in 1.7 ppm in 
isopropyl of bisphenol A in "H-NMR to a peak of a methyl 
group observed in 0.2 ppm in dimethylsiloxane. 

Production Example 5 Production of 
Acrylonitrile-Styrene Copolymer AS-1 

0210 A stainless-steel-made reactor equipped with a 
stirrer was charged with 70 parts of styrene, 30 parts of 
acrylonitrile, 1.0 part of calcium phosphate, 0.03 part of 
GAFAC GB520 (brand name, dispersion aid, manufactured 
by Toho Chemical Co., Ltd.), 0.6 part of lauryl peroxide, 1.0 
part of t-dodecylmercaptain and 200 parts of ion-exchanged 
water to carry out polymerization for 6 hours after elevating 
the temperature up to 80 C., whereby a copolymer having 
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an intrinsic viscosity of 0.6 dl/g (20° C. in N,N'-dimethyl 
formamide) was obtained at a conversion rate of 98%. 

Examples 1 to 15 and Comparative Examples 1 to 
10 

0211 The respective components were mixed in propor 
tions the components (A) and (B) were shown by weight%, 
and the other components were shown by mass parts per 100 
mass parts of the resin comprising (A) and (B) shown in 
Table 1, Table 2, Table 3 and Table 4, and the mixture was 
fed to a vent type double shaft extrusion-molding machine 
(TEM35, manufactured by Toshiba Machine Co., Ltd.) and 
molten and kneaded at 280 C. to produce pellets from it. 
0212 Irganox 1076 (manufactured by Ciba Specialty 
Chemicals Co., Ltd.) 0.1 mass part and Adekastab C (manu 
factured by Asahi Denka Co., Ltd.) 0.1 mass part were added 
as antioxidants to the raw material resins used in Examples 
1 to 15 and Comparative Examples 1 to 10 prior to melting 
and kneading. 

0213) In Example 6, PEP-36 bis(2,6-di-tert-butyl-4-me 
thylphenyl)pentaerythritol diphosphite (manufactured by 
Asahi Denka Co., Ltd.) was added in place of Adekastab C 
(manufactured by Asahi Denka Co., Ltd.). 
0214) Next, the pellets obtained above were dried at 120 
C. for 12 hours and then injection-molded at a molding 
temperature of 260 C. and a die temperature of 80 C. to 
obtain a test piece. 
0215. In Comparative Example 5 and Comparative 
Example 10, a drying temperature of 80 C., a molding 
temperature of 240° C. and a tool temperature of 40°C. were 
adopted. 

0216) The test pieces thus obtained were used and evalu 
ated for performances by various tests, and the results 
thereof are shown in Table 1 and Table 2. 

0217. The molding materials used and the performance 
evaluation methods are shown below. 

0218 (A) Aromatic polycarbonate resins: 
0219 PC-1: FN1700A (manufactured by Idemitsu Petro 
chemical Co., Ltd.), bisphenol A polycarbonate resin, MFR= 
27 g/10 minutes (300° C., a load of 1.2 kg), viscosity 
average molecular weight: 17,800 

0220 PC-2: PC-PDMS, polydimethylsiloxane (PDMS)- 
containing bisphenol A polycarbonate resin, Viscosity aver 
age molecular weight: 17,200, PDMS content: 3.0 mass %, 
PDMS chain length (n): 150 
0221) PC-3: FN1500 (manufactured by Idemitsu Petro 
chemical Co., Ltd.), bisphenol A polycarbonate resin, MFR= 
36 g/10 minutes (300° C., a load of 1.2 kg), viscosity 
average molecular weight: 14.300 

0222 PC-4: FN1900A (manufactured by Idemitsu Petro 
chemical Co., Ltd.), bisphenol A polycarbonate resin, MFR= 
19 g/10 minutes (300° C., a load of 1.2 kg), viscosity 
average molecular weight: 19,500 
0223 (B) Acrylonitrile-styrene base resins: 
0224 AS-1: acrylonitrile-styrene copolymer, MFR=38 
g/10 minutes (200° C., a load of 5 kg) 
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0225 AS-2: acrylonitrile-styrene copolymer, BS-218 
(manufactured by Nippon A & L Co., Ltd.), MFR=18 g/10 
minutes (200° C., a load of 5 kg) 
0226 AS-3: acrylonitrile-styrene copolymer, 290FF 
(manufactured by Technopolymer Co., Ltd.), MFR=15 g/10 
minutes (200° C., a load of 5 kg) 
0227 AS-4: acrylonitrile-styrene copolymer, 290N 
(manufactured by Technopolymer Co.Ltd.), MFR=3.5 g/10 
minutes (200° C., a load of 5 kg) 
0228 (C) Impact resistance-improving agents: 
0229 HIPS: high impact polystyrene, IT44 (manufac 
tured by Idemitsu Petrochemical Co., Ltd.); resin prepared 
by graft-polymerizing polybutadiene with Styrene, rubber 
content=10 mass %, MFR=8 g/10 minutes (200° C., a load 
of 5 kg) 
0230. Elastomer-1: EXL2603 (manufactured by Kureha 
Chemical Industry Co., Ltd.) 
0231 Elastomer-2: C223A (manufactured by Mitsubishi 
Rayon Co., Ltd.) 
0232 ABS-1: acrylonitrile-butadiene-styrene copolymer; 
B600N (manufactured by Ube Cycon Co., Ltd.), rubber 
content: 60 mass % 

0233 ABS-2: acrylonitrile-butadiene-styrene copolymer; 
AT-05 (manufactured by Nippon A & L Co., Ltd.), MFR=5.2 
g/10 minutes (200° C., a load of 5 kg) 
0234 (D) Organic alkali metal salt and/or organic alkali 
earth metal Salt 

0235 Metal salt 1: sodium polystyrenesulfonate (manu 
factured by Lion Corporation) 
0236 (E) Functional group-containing silicone com 
pound: 

0237 Silicone: methyl hydrogen silicone; X40-2664F 
(manufactured by Shin-Etsu Chemical Co., Ltd.) 

Composition PC-1 
PC-2 
AS-1 
AS-2 
AS-3 
AS-4 (comparison) 
HIPS 
Elastomer-1 
Elastomer-2 
ABS-1 
ABS-2 
Metal salt 
Silicone 
Talc 
PTFE 

Evaluation SFL (260° C., Thickness 2 cm) 
IZOD (kJ/m) 
HDT (1.83 MPa load) 
Flame resistance (1.5 mm, UL94) 
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0238 (F) Inorganic fillers: 
0239 Talc: TP-A25 (manufactured by Fuji Talc Ind. Co., 
Ltd.), average particle diameter: 4.9 um Glass fiber: 
MA409C (manufactured by Asahi Glass Fiber Co., Ltd.) 
0240 (G) Polyfluoroolefin resin: 
0241 PTFE: CD076 (manufactured by Asahi Glass Fluo 
ropolymers Co., Ltd.) 
0242 (H) Phosphorus base flame retardant: PFR (manu 
factured by Asahi Denka Co., Ltd.); resorcinol (diphenyl 
phosphate) 

0243 Performance evaluation methods 
0244 (1) SFL (spiral flow length) 
0245 Measured on the conditions of an injection pressure 
of 80 kg/cm (7.84MPa), a molding temperature of 260° C. 
(280 C. when containing a glass fiber), a tool temperature 
of 80 C. and a thickness of 2 mm. Provided that the tool 
temperature was set to 40°C. in Comparative Example 5 and 
Comparative Example 10. 

0246 (2) IZOD (Izod impact strength) 
0247 Measured at 23° C. based on ASTM D256. Five 
pieces having a thickness of /s inch were tested to determine 
an average value thereof. Unit: kJ/m’. 
0248 (3) HDT (heat deformation temperature, 1.83 MPa) 
0249 Measured based on ASTM D648. Unit: C. 
0250 (4) Flexural modulus (MPa) 
0251 Measured based on ASTM D790. Unit: MPa. 
0252) (5) Combustibility 
0253) 
0254 Test piece thickness: 1.5 mm. A vertical combus 
tion test was carried out according to UnderwriterS Labora 
tory Subject 94. 

Measured based on UL94 combustion test. 

TABLE 1. 

1. 2 3 4 5 6 7 

7O 70 7O 7O 68 85 70 
15 15 15 15 16 O 15 
15 15 O O 16 15 15 
O O 15 O O O O 
O O O 15 O O O 
O O O O O O O 
O O O O O O O 
3 O 3 3 O 3 O 
O 3 O O O O O 
O O O O 5 O O 
O O O O O O O 
O O O O O O.1 O 
O O O O O O.3 O 
5 5 5 5 5 5 O 
O.S. O.S. O.S. O.S. O.S. O.S O 
36 36 33 31 36 36 37 
48 48 SO SS 46 46 8 
118 118 118 119 118 117 120 
V-1 V-1 V-1 V-1 V-1 V-1 V-1 
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0255 

Compo 
sition 

Evalua 

tion 

PC-1 

PC-2 

AS-1 

AS-2 

AS-3 

AS-4 (comparison) 
HPS 

Elastomer-1 

Elastomer-2 

ABS-1 

ABS-2 

Metal salt 

Silicone 

Talc 

PTFE 

Phosphorus base 
flame retardant 

(PFR) 
SFL (260° C., 26 
Thickness 2 cm) 
IZOD (kJ/m) 50 
HDT (1.83 MPa 119 
load) 

Composition 

Evaluation 

TABLE 2 

70 

15 

1. 

Comparative Example 

2 3 4 

62 82 81 

16 18 19 

O O O 

O O O 

O O O 

22 O O 

O O 19 

3 O 3 

O O O 

O O O 

O 18 O 

O O O 

O O O 

5 5 5 

0.5 0.5 O 

O O O 

3O 31 32 

48 55 50 

116 120 118 

PC-1 
PC-2 
PC-3 
PC-4 
AS-1 
AS-2 
AS-4 (comparison) 
Elastomer-1 
Elastomer-2 
ABS-1 
ABS-2 
Metal salt 
Silicone 
Glass fiber 
Talc 
PTFE 

1. 2 

37 

(240° C.) 
3O 

8O 

SFL (280° C., Thickness 2 cm) 
IZOD (kJ/m) 
HDT (1.83 MPa load) 
Flexural modulus (MPa) 
Flame resistance (1.5 mm, UL94) 
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TABLE 2-continued 

Comparative Example 

1. 2 3 4 5 

Flame resistance V-1 V2 V-2 V-2 W-O 
(1.5 mm, UL94) Out Out Out 

0256. It can be found from the results shown in Table 1 
that the polycarbonate resin compositions of a non-halogen 
non-phosphorus compound which are improved in a fluidity 
while maintaining a flame resistance and a heat resistance 
are obtained by using the component (B) having a high melt 
flow rate. 

0257) Further, addition of the component (C) makes it 
possible to elevate the impact resistance without reducing 
the flame resistance. 

0258. It can be found from the results obtained in Com 
parative Examples 1 and 2 in Table 2 that the acrylonitrile 
Styrene base resin having a low melt flow rate provides the 
small effect of elevating the fluidity and reduces the flame 
resistance when increasing an addition amount. 

0259 Also, it can be found from the results obtained in 
Comparative Examples 3 and 4 that addition of only the 
component (C) (HIPS and ABS) makes it possible to elevate 
the fluidity and the impact resistant Strength as well but 
reduces the flame resistance. 

0260 The phosphorus base flame retardant is added in 
Comparative Example 5, and therefore the flame resistance 
is excellent, but the heat resistance is very low. 

TABLE 3 

Example 

8 9 1O 11 12 13 14 15 

O O 66 88 O O O O 
O O 22 O O O O O 
94 O O O 94 94 94 94 
O 88 O O O O O O 
6 12 12 O 6 6 6 6 
O O O 12 O O O O 
O O O O O O O O 
7 7 7 7 5 O O O 
70 70 70 70 O 5 O O 
O O O O O O 5 O 
O O O O O O O 5 
O.1 O.1 O O.1 O1 O.1 O1 O1 
O.3 O.3 O.3 O.3 O.3 O.3 O.3 O.3 

5 5 5 5 5 5 5 5 
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

37 33 35 35 35 35 36 36 
5 1O 1O 8 12 12 1O 1O 

135 137 136 136 135 135 135 135 
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0261) 

TABLE 4 

Nov. 24, 2005 
12 

Comparative Example 

6 7 

Composition PC-1 O 70 
PC-2 O 24 
PC-3 94 O 
PC-4 O O 
AS-1 O O 
AS-2 O O 
AS-4 (comparison) 6 6 
Elastomer-1 O O 
Elastomer-2 O O 
ABS-1 O O 
ABS-2 O O 
Metal salt O1 O 
Silicone O.3 O.3 
Glass fiber 1O 1O 
Talc 5 5 
PTFE 0.5 0.5 
Phosphorus base flame retardant (PFR) O O 

Evaluation SFL (280 C., Thickness 2 cm) 28 26 
IZOD (kJ/m) 5 1O 
HDT (1.83 MPa load) 135 136 
Flexural modulus (MPa) 4100 42OO 
Flame resistance (1.5 mm, UL94) W-O W-O 

0262. It can be found from the results shown in Table 3 
that the glass fiber-reinforced polycarbonate resin composi 
tion of a non-halogen-non-phosphorus compound which is 
improved in a fluidity while maintaining a flame resistance, 
a heat resistance and a rigidity is obtained by using the 
component (B) having a high melt flow rate. 

0263. It can be found from the results obtained in Com 
parative Examples 6 and 7 in Table 4 that the acrylonitrile 
Styrene base resin having a low melt flow rate provides the 
small effect of elevating the fluidity. 

0264. Also, it can be found from the results obtained in 
Comparative Example 8 that addition of only the component 
(C) (ABS) makes it possible to elevate the fluidity and the 
impact resistant Strength but reduces the flame resistance. 

0265. Further, it can be found from the results obtained in 
Comparative Example 9 that merely a reduction in a 
molecular weight of the polycarbonate resin provides the 
small effect of elevating the fluidity. 

0266. It can be found from the results obtained in Com 
parative Example 10 that the phosphorus base flame retar 
dant endows the polycarbonate resin composition with very 
excellent fluidity and flame resistance but with a very low 
heat resistance. 

INDUSTRIAL APPLICABILITY 

0267 The polycarbonate resin composition of the present 
invention uses the acrylonitrile-styrene base resin having a 
melt flow rate (MFR) of 5 or more at 200° C. and a load of 
5 kg as the component (B) and therefore does not contain 
halogen and phosphorus as a flame retardant component, 
and it is excellent in a fluidity while maintaining a flame 
resistance, a heat resistance and an impact resistance. 

8 9 1O 

O O O 
O O O 

O O 1OO 
O O O 
O O O 
O O O 
O O 14 
O O O 
O O O 

31 O O 
O1 O.1 O 
O.3 O.3 O 

5 5 O 
0.5 0.5 0.5 
O O 14 

33 28 48 
12 5 1O 

133 136 90 

Out 

1. A polycarbonate resin composition comprising (A) 60 
to 97 mass % of an aromatic polycarbonate resin and 3 to 40 
mass % of (B) an acrylonitrile-styrene base resin having a 
melt flow rate (MFR) of 5 or more at 200° C. and a load of 
5 kg, wherein it is blended, if necessary, with 0 to 37 mass 
parts of (C) an impact resistance-improving agent, 0 to 3 
mass parts of (D) an organic alkali metal Salt and/or an 
organic alkali earth metal Salt, 0 to 3 mass parts of (E) a 
functional group-containing Silicone compound, 0 to 55 
mass parts of (F) an inorganic filler and 0 to 2 mass parts of 
(G) a polyfluoroolefin resin each per total 100 mass parts of 
(A) and (B). 

2. The polycarbonate resin composition as claimed in 
claim 1, wherein the acrylonitrile-styrene base resin has a 
melt flow rate (MFR) of 15 or more at 200° C. and a load 
of 5 kg. 

3. The polycarbonate resin composition as claimed in 
claim 1, wherein the acrylonitrile-styrene base resin has a 
melt flow rate (MFR) of 30 or more at 200° C. and a load 
of 5 kg. 

4. The polycarbonate resin composition as claimed in 
claim 1, wherein the aromatic polycarbonate resin is a 
polyorganosiloxane-containing aromatic polycarbonate 
resin. 

5. The polycarbonate resin composition as claimed in 
claim 4, wherein poly organosiloxane of the poly organosi 
loxane-containing aromatic polycarbonate resin is polydim 
ethylsiloxane. 

6. The polycarbonate resin composition as claimed in 
claim 1, wherein a molecular end of the aromatic polycar 
bonate resin is an alkyl group having 10 to 35 carbon atoms. 

7. The polycarbonate resin composition as claimed in 
claim 1, wherein the acrylonitrile-styrene base resin is an 
acrylonitrile-styrene copolymer. 
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8. The polycarbonate resin composition as claimed in 
claim 1, wherein the impact resistance-improving agent is a 
core/shell type elastomer and/or a rubber component-con 
taining Styrene base resin. 

9. The polycarbonate resin composition as claimed in 
claim 1, wherein the organic alkali metal Salt and/or the 
organic alkali earth metal Salt are at least one Selected from 
Sulfonic acid alkali metal Salts, Sulfonic acid alkali earth 
metal Salts, polystyreneSulfonic acid alkali metal Salts and 
polystyreneSulfonic acid alkali earth metal Salts. 

10. The polycarbonate resin composition as claimed in 
claim 1, wherein the functional group-containing Silicone 
compound is organopolysiloxane having a fundamental 
Structure presented represented by Formula (1): 

R"aR*SiO4 a by (1) 
wherein R' represents a functional group; R represents a 

hydrocarbon group having 1 to 12 carbon atoms, and a 
and b are numberS Satisfying the relation of 0<as3, 
OsbC3 and 0<a+bs3. 

11. The polycarbonate resin composition as claimed in 
claim 10, wherein R is at least one selected from the group 
consisting of an alkoxy group, a hydrogen group, a hydroxyl 
group, an epoxy group and a Vinyl group. 
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12. The polycarbonate resin composition as claimed in 
claim 1, wherein the inorganic filler is Selected from the 
group consisting of a tabular filler and a glass fiber. 

13. The polycarbonate resin composition as claimed in 
claim 1, blended with 1 to 20 mass parts of the tabular filler 
and 5 to 35 mass parts of the glass fiber as the inorganic 
filler. 

14. The polycarbonate resin composition as claimed in 
claim 12, wherein the tabular filler is at least one Selected 
from the group consisting of talc, mica and Wollastonite. 

15. The polycarbonate resin composition as claimed in 
claim 1, wherein the polyfluoroolefin resin is polytetrafluo 
roethylene. 

16. The polycarbonate resin composition as claimed in 
claim 15, wherein the polytetrafluoroethylene has a fibril 
forming ability and has an average molecular weight of 
500,000 to 10,000,000. 

17. A molded article comprising the polycarbonate resin 
composition as claimed in claim 1. 


