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The present invention relates to a thermoplastic resin compo 
sition comprising an aromatic polycarbonate resin (compo 
nent A) [Which may comprise an aromatic polycarbonate 
resin (componentAl) and a thermoplastic resin other than the 
aromatic polycarbonate resin (component A2)], a granular 
talc (component B) having a bulk density of 0.4 to 1.5 g/mL 
Which is obtained by granulating a talc having an average 
particle siZe of 0.1 to 10 pm, a rubber polymer (component C; 
optional component), a ?ame retardant (component E; 
optional component) and a ?uorinated polyole?n (compo 
nent F; optional component), Wherein the granular talc (com 
ponent B) has a particle siZe in Which a proportion of a 500 
um-mesh screen residue thereof is not less than 55% by 
Weight; as Well as a resin molded product obtained by mold 
ing the thermoplastic resin composition. The thermoplastic 
resin composition and the resin molded product are excellent 
in extrusion moldability, rigidity, ?ame retardant, impact 
resistance and thermal stability, and exhibit an excellent bal 
ance between these properties. 
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THERMOPLASTIC RESIN COMPOSITION 
AND RESIN MOLDED PRODUCT 

TECHNICAL FIELD 

[0001] The present invention relates to a thermoplastic 
resin composition and a resin molded product, and more 
particularly, to a thermoplastic resin composition obtained by 
incorporating a speci?c granular talc into a resin component 
comprising an aromatic polycarbonate resin Which is 
enhanced in thermal stability, impact resistance, rigidity, 
extrusion moldability and ?ame retardancy, and exhibits an 
excellent balance betWeen these properties, and a resin 
molded product obtained from the thermoplastic resin com 
position. 

BACKGROUND ART 

[0002] Aromatic polycarbonate resins have been used as 
general-purpose engineering plastics in various extensive 
applications such as parts of electric, electronic and OA 
equipments, mechanical parts and vehicle parts because the 
resins are excellent in various properties such as transparency, 
impact resistance, heat resistance and dimensional stability. 
In addition, polymer alloys comprising an aromatic polycar 
bonate resin and a thermoplastic polyester resin are knoWn as 
materials that are improved in chemical resistance and mold 
ability as poor properties of the aromatic polycarbonate resins 
While maintaining the above excellent properties inherent to 
the aromatic polycarbonate resins, and have been used in the 
applications such as interior and exterior parts and outside 
plate parts for vehicles and various housing members, as Well 
as in the other extensive applications. 

[0003] In order to improve a rigidity and a dimensional 
stability of the polymer alloys comprising an aromatic poly 
carbonate resin and a thermoplastic resin other than the aro 
matic polycarbonate resin such as a thermoplastic polyester 
resin, in general, there is Widely knoWn a method of incorpo 
rating an inorganic ?ller such as glass ?ber and talc into the 
polymer alloys. HoWever, When the glass ?ber is blended in 
the polymer alloys, a molded product obtained from such 
polymer alloys tends to be deteriorated in appearance on the 
surface thereof, resulting in only limited applications to exte 
rior parts and outside plate parts for vehicles requiring a good 
appearance. 
[0004] On the other hand, although the resin composition 
containing a talc provides a molded product having a good 
appearance, decomposition of the aromatic polycarbonate 
resin as Well as transesteri?cation reaction betWeen the aro 
matic polycarbonate resin and the thermoplastic polyester 
resin tend to excessively proceed oWing to a strong basicity of 
the talc, resulting in poor thermal stability of the resin com 
position. 
[0005] In particular, there is such a recent tendency that 
exterior parts and outside plate parts for vehicles are required 
to have a large siZe and a high rigidity as a molded product. 
Therefore, it has been demanded to provide such a material 
capable of exhibiting excellent thermal stability and impact 
resistance. Also, as to the impact resistance required for these 
molded products, an elongation at break or a surface impact 
strength becomes more important than IZod impact strength 
oWing to the relation With strain rate. As a result, it is required 
to provide a material capable of improving these impact prop 
erties by blending a talc in the resin composition. 
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[0006] To solve the problem concerning poor thermal sta 
bility of the resin composition When blending a talc therein, 
there have been proposed a resin composition containing a 
speci?c rubber polymer (for example, refer to Patent Docu 
ment 1), a resin composition containing a speci?c phospho 
rus-based stabiliZer (for example, refer to Patent Documents 
2 and 3), and a resin composition using a surface-treated talc 
(for example, refer to Patent Document 4). HoWever, in these 
conventional techniques, the obtained resin compositions 
tend to be unsatisfactory in thermal stability and impact resis 
tance. Therefore, it has been strongly required to improve 
these properties of the resin compositions. 
[0007] On the other hand, there have been proposed a resin 
composition using a talc that is increased in bulk speci?c 
gravity by mechanical compression (for example, refer to 
Patent Documents 5 and 6), and a resin composition using a 
talc having a limited electric conductivity (for example, refer 
to Patent Document 7). In the Patent Document 7, it is 
described that the talc is preferably in the form of a com 
pressed and granulated product, and the talc may be granu 
lated using a binder. 
[0008] HoWever, in the conventional techniques speci? 
cally illustrated in these Patent Documents, the obtained resin 
compositions are still unsatisfactory in thermal stability and 
impact resistance. Further, in Patent Document 8, there has 
been proposed the technique concerning such a talc that is 
formed into granules using a binder, and it is described that 
polycarbonate resins, polyester resins, rubber-based resins as 
Well as plural kinds of these resins may be used as the binder. 
HoWever, the technique described in the Patent Document 8 
neither teaches nor suggests the above problems caused upon 
blending the talc in the aromatic polycarbonate resins. There 
fore, it is not possible to obtain a resin composition having 
satisfactory thermal stability and impact resistance only by 
blending the granular talc in the aromatic polycarbonate res 
ins. 
[0009] In addition, although the aromatic polycarbonate 
resins have been used in extensive applications, among them, 
in the applications such as parts of electric, electronic and OA 
equipments, these products have been strongly required to 
exhibit especially a good ?ame retardancy. For this reason, 
there is extensively knoWn such a general technique of blend 
ing various ?ame retardants in the aromatic polycarbonate 
resins to impart a good ?ame retardancy thereto. 
[0010] As the resin composition containing a ?ame retar 
dant, such resin compositions containing a halogen-based 
?ame retardant such as bromine compounds have been used 
for a long time. These resin compositions exhibit a high ?ame 
retardancy, but suffer from the problem concerning high bur 
den on environments. Therefore, there have been proposed a 
number of resin compositions containing a non-halogen 
based ?ame retardant. 
[0011] Further, the aromatic polycarbonate resins tend to 
be deteriorated in ?uidity. Therefore, resin compositions 
obtained by incorporating an organic phosphate-based ?ame 
retardant into a polymer alloy comprising an aromatic poly 
carbonate resin and a styrene-based resin such as acryloni 
trile-butadiene-styrene copolymer (ABS resin) have been 
extensively used especially in the applications of housings for 
OA equipments such as personal computers and printers. 
[0012] In recent years, in the applications of parts of elec 
tric, electronic and OA equipments, the thickness thereof has 
been rapidly reduced, so that it has been demanded to provide 
a material capable of exhibiting a good appearance and a high 
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rigidity. For instance, there has been proposed a ?ame-retar 
dant resin composition containing an inorganic ?ller having a 
small particle siZe such as talc (for example, refer to Patent 
Document 9). However, the resin compositions obtained by 
blending the talc in aromatic polycarbonate resins tend to 
suffer from problems such as decomposition of the aromatic 
polycarbonate resins and, therefore, poor thermal stability 
and impact resistance oWing to a strong basicity of the talc, 
notWithstanding such an advantage that the molded product 
obtained therefrom can exhibit a good appearance. Further, 
the resin compositions containing the non-halogen-based 
?ame retardant also tend to suffer from such a problem that 
the ?ame retardancy of these compositions is deteriorated as 
the content of the talc therein increases. 
[0013] To solve the above problems, there has been pro 
posed a ?ame-retardant resin composition containing a sur 
face-treated inorganic ?ler (for example, refer to Patent 
Documents 10 to 12). HoWever, in the conventional tech 
niques described in these Patent Documents, the obtained 
resin compositions are still unsatisfactory in ?ame retardancy 
and thermal stability. Further, When blending a talc having a 
small particle siZe in the resin compositions, there tend to 
arise problems such as clogging of a hopper, deteriorated 
extrusion moldability such as poor intrusion into an extruder, 
and poor impact resistance of the resultant resin composition 
oWing to poor dispersion of the talc therein. 
[0014] As described above, in the application ?elds of the 
thermoplastic resin compositions comprising an aromatic 
polycarbonate resin into Which a talc having a small particle 
siZe and a non-halogen-based ?ame retardant are blended, it 
has been strongly demanded to develop the techniques for 
enhancing an extrusion moldability, a rigidity, a ?ame retar 
dancy, an impact resistance and a thermal stability thereof. 
[0015] To solve the above conventional problems, there 
have been proposed a resin composition using a talc that is 
increased in bulk speci?c gravity by mechanical compression 
(for example, refer to Patent Document 5), and a resin com 
position using a talc having a limited electric conductivity 
(for example, refer to Patent Document 7). In particular, in the 
Patent Document 7, it is described that the talc is preferably in 
the form of a compressed and granulated product, and the talc 
may be granulated using a binder. HoWever, in these Patent 
documents, no speci?c examples concerning such features of 
the resin compositions are described, and further the obtained 
resin compositions are still unsatisfactory in extrusion mold 
ability, ?ame retardancy, impact resistance and thermal sta 
bility. 
[0016] On the other hand, there have been proposed the 
technique concerning an inorganic ?ller that is formed into a 
granular shape using a binder (for example, refer to Patent 
Document 8), and a thermoplastic resin composition obtained 
by blending a granular talc granulated using a speci?c amount 
of bentonite, in an aromatic polycarbonate resin (for example, 
refer to Patent Document 13). HoWever, in these Patent Docu 
ments, it is merely described that the ?ame retardant may be 
blended in the composition, but there is no description con 
cerning a resin composition comprising an aromatic polycar 
bonate resin, and a granular talc and a non-halogen-based 
?ame retardant blended in the resin Which is excellent in 
?ame retardancy and thermal stability. 
[0017] Patent Document 1: Japanese Patent Application 
Laid-Open (KOKAI) No. 2001-294741 
[0018] Patent Document 2: Japanese Patent Application 
Laid-Open (KOKAI) No. 5-222283 (1993) 
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[0019] Patent Document 3: Japanese Patent Application 
Laid-Open (KOKAI) No. 6-49343 (1994) 
[0020] Patent Document 4: Japanese Patent Application 
Laid-Open (KOKAI) No. 8-127711 (1996) 
[0021] Patent Document 5: Japanese Patent Application 
Laid-Open (KOKAI) No. 8-176339 (1996) 
[0022] Patent Document 6: Japanese Patent Application 
Laid-Open (KOKAI) No. 10-101914 (1998) 
[0023] Patent Document 7: Japanese Patent Application 
Laid-Open (KOKAI) No. 2002-60637 
[0024] Patent Document 8: Japanese Patent Application 
Laid-Open (KOKAI) No. 2002-220549 
[0025] Patent Document 9: Japanese Patent Application 
Laid-Open (KOKAI) No. 2003-134304 
[0026] Patent Document 10: Japanese Patent Application 
Laid-Open (KOKAI) No. 10-338805 (1998) 
[0027] Patent Document 11: Japanese Patent Application 
Laid-Open (KOKAI) No. 2005-48072 
[0028] Patent Document 12: Japanese Patent Application 
Laid-Open (KOKAI) No. 2005-220216 
[0029] Patent Document 13: Japanese Patent Application 
Laid-Open (KOKAI) No. 2006-77176 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 

[003 0] An obj ect of the present invention is to overcome the 
above problems encountered in the prior art, and provide a 
thermoplastic resin composition capable of exhibiting excel 
lent extrusion moldability, rigidity, ?ame retardancy, impact 
resistance and thermal stability, and an excellent balance 
betWeen these properties, as Well as a resin molded product 
obtained from the thermoplastic resin composition. 

Means for Solving the Problem 

[0031] As a result of the present inventors’ earnest study for 
solving the above conventional problems, it has been found 
that (1) the thermoplastic resin composition prepared by 
blending a granular talc having speci?c bulk density and 
particle siZe in a speci?c resin composition mainly compris 
ing an aromatic polycarbonate resin and a thermoplastic resin 
other than the aromatic polycarbonate resin can be enhanced 
in all of thermal stability, impact resistance and rigidity, and 
exhibit an excellent balance betWeen these properties; (2) the 
thermoplastic resin composition prepared by blending a spe 
ci?c amount of a rubber polymer in a resin composition 
mainly comprising an aromatic polycarbonate resin and a 
granular talc having speci?c bulk density and particle siZe can 
exhibit excellent thermal stability, impact resistance and 
rigidity; and (3) the thermoplastic resin composition prepared 
by blending a speci?c granular talc and a speci?c ?ame retar 
dant in a resin component comprising an aromatic polycar 
bonate resin can be enhanced in all of extrusion moldability, 
rigidity, ?ame retardancy, impact resistance and thermal sta 
bility, and exhibit an excellent balance betWeen these prop 
er‘ties. The present invention has been attained on the basis of 
the above ?nding. 
[0032] That is, in a ?rst aspect of the present invention, 
there is provided a thermoplastic resin composition compris 
mg: 
[0033] 40 to 99 parts by Weight of a resin component (com 
ponent A) comprising 10 to 90% by Weight of an aromatic 
polycarbonate resin (component A1) and 90 to 10% by 
Weight of a thermoplastic resin other than the aromatic poly 
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carbonate resin (component A2) With the proviso that a total 
content of the components A1 and A2 is 100% by Weight; 
[0034] 1 to 60 parts by Weight of a granular talc (component 
B) having a bulk density of 0.4 to 1.5 g/mL Which is obtained 
by granulating a talc having an average particle siZe of 0.1 to 
10 um; and 
[0035] 0 to 35 parts by Weight of a rubber polymer (com 
ponent C), 
[0036] Wherein the granular talc (component B) has a par 
ticle siZe in Which a proportion of a 500 um-mesh screen 
residue thereof is not less than 55% by Weight. 
[0037] In a second aspect of the present invention, there is 
provided a resin molded product produced by molding the 
thermoplastic resin composition as de?ned in the above ?rst 
aspect. 
[0038] In a third aspect of the present invention, there is 
provided a thermoplastic resin composition comprising: 
[0039] 40 to 99 parts by Weight of an aromatic polycarbon 
ate resin (component A); 
[0040] 1 to 60 parts by Weight of a granular talc (component 
B) having a bulk density of 0.4 to 1.5 g/mL Which is obtained 
by granulating a talc having an average particle siZe of 0.1 to 
10 um; and 
[0041] a rubber polymer (component C) in an amount of 3 
to 35 parts by Weight on the basis of 100 parts by Weight ofa 
total amount of the components A and B, 
[0042] Wherein the granular talc (component B) has a par 
ticle siZe in Which a proportion of a 500 um-mesh screen 
residue thereof is not less than 55% by Weight. 
[0043] In a fourth aspect of the present invention, there is 
provided a resin molded product produced by molding the 
thermoplastic resin composition as de?ned in the above third 
aspect. 
[0044] In a ?fth aspect of the present invention, there is 
provided a thermoplastic resin composition comprising: ther 
moplastic resin composition as de?ned in the above ?fth 
aspect. 

EFFECT OF THE INVENTION 

[0045] The thermoplastic resin composition as described in 
the ?rst aspect of the present invention has such an advantage 
that the resin composition is excellent in all of thermal sta 
bility, impact resistance and rigidity, and exhibits an excellent 
balance betWeen these properties. The thermoplastic resin 
composition according to the ?rst aspect of the present inven 
tion Which has the above advantage can be used in various 
extensive applications. Speci?c examples of the applications 
of the thermoplastic resin composition according to the ?rst 
aspect of the present invention include parts of electric and 
electronic equipments, parts of OA equipments, mechanical 
parts, vehicle parts, building members, various containers, 
leisure goods, sundries, various housings for cellular phones, 
etc. In addition, the thermoplastic resin composition accord 
ing to the ?rst aspect of the present invention can also be 
suitably used especially as exterior parts, outside plate parts 
and interior parts for vehicles because the resin composition 
is excellent in not only a balance betWeen thermal stability, 
impact resistance and rigidity, but also chemical resistance 
and appearance. 
[0046] The thermoplastic resin composition as described in 
the second aspect of the present invention has such an advan 
tage that the resin composition is excellent in thermal stabil 
ity, impact resistance and rigidity. The thermoplastic resin 
composition according to the second aspect of the present 
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invention Which has the above advantage can be used in 
various extensive applications. Speci?cally, the thermoplas 
tic resin composition according to the third aspect of the 
present invention can be usefully used in the applications 
such as electric and electronic equipments or parts thereof, 
OA equipments, information terminal equipments, mechani 
cal parts, domestic appliances, vehicle parts, building mem 
bers, various containers, leisure goods, sundries, various illu 
mination equipments, etc. In particular, it is expected that the 
thermoplastic resin composition according to the third aspect 
of the present invention can also be applied to housing mem 
bers for electric and electronic equipments, OA equipments 
and information terminal equipments, and exterior parts, out 
side plate parts and interior parts for vehicles. 
[0047] The thermoplastic resin composition as described in 
the third aspect of the present invention has such an advantage 
that the resin composition is enhanced in all of extrusion 
moldability, rigidity, ?ame retardant, impact resistance and 
thermal stability, and exhibits an excellent balance betWeen 
these properties. The thermoplastic resin composition 
according to the third aspect of the present invention Which 
has the above advantage can be used in various extensive 
applications. Speci?cally, the thermoplastic resin composi 
tion according to the ?fth aspect of the present invention can 
be usefully used in the applications such as parts of electric 
and electronic equipments, OA equipments, mechanical 
parts, vehicle parts, building members, various containers, 
leisure goods, sundries, and parts of information terminal 
equipments such as cellular phones. In particular, the thermo 
plastic resin composition according to the ?fth aspect of the 
present invention are suitably used especially as parts of 
electric and electronic equipments, parts of OA equipments 
and parts of information terminal equipments. 
[0048] Speci?c examples of the housing members andparts 
of electric and electronic equipments, OA equipments and 
information terminal equipments include displays of per 
sonal computers, game equipments, televisions, etc., and 
housing members or inside parts of printers, copying 
machines, scanners, facsimiles, electronic pocket books or 
PDA, battery packs, cameras, video cameras, cellular phones, 
driving devices or readers for recording media, etc. 
[0049] Speci?c examples of the exterior parts and outside 
plate parts for vehicles include outer door handles, bumpers, 
fenders, door panels, trunk lids, front panels, rear panels, roof 
panels, bonnets, pillars, side moldings, garnishes, Wheel caps, 
hood bulges, fuel lids, various spoilers, and coWlings of 
motorcycles. Speci?c examples of the interior parts for 
vehicles include inner door handles, center panels, instrument 
panels, console boxes, luggage ?oor boards, and housings of 
displays for car navigation, etc. 

PREFERRED EMBODIMENTS FOR CARRYING 
OUT THE INVENTION 

[0050] The present invention is described in detail beloW. 
HoWever, the folloWing detailed descriptions are concerned 
With only typical examples of preferred embodiments of the 
present invention, and not intended to limit the scope of the 
present invention thereto. In the folloWing descriptions, the 
thermoplastic resin composition is occasionally referred to 
merely as a “resin composition”. Meanwhile, in the present 
speci?cation, the “group” contained in various compounds 
involves both substituted and unsubstituted groups, unless 
departing from the scope of the present invention. 
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[0051] First, the thermoplastic resin composition according 
to the ?rst aspect of the present invention is described. The 
thermoplastic resin composition according to the ?rst aspect 
of the present invention comprises 40 to 99 parts by Weight of 
a resin component (component A) comprising 10 to 90% by 
Weight of an aromatic polycarbonate resin (component A1) 
and 90 to 10% by Weight of a thermoplastic resin other than 
the aromatic polycarbonate resin (component A2) With the 
proviso that a total content of the components A1 and A2 is 
100% by Weight; 1 to 60 parts by Weight of a granular talc 
(component B) having a bulk density of 0.4 to 1 .5 g/mL Which 
is obtained by granulating a talc having an average particle 
size of 0.1 to 10 um; and 0 to 35 parts by Weight ofa rubber 
polymer (component C), Wherein the granular talc (compo 
nent B) has a particle size in Which a proportion of a 500 
um-mesh screen residue thereof is not less than 55% by 
Weight. 

Aromatic Polycarbonate Resin (Component A1): 

[0052] The aromatic polycarbonate resin as the component 
A1 of the thermoplastic resin composition according to the 
?rst aspect of the present invention (hereinafter referred to 
merely as the “component A1”) is a linear or branched ther 
moplastic aromatic polycarbonate in the form of a polymer or 
copolymer Which is obtained, for example, by reacting an 
aromatic dihydroxy compound and a carbonate precursor, or 
by reacting these compounds With a small amount of a poly 
hydroxy compound, etc. 
[0053] The aromatic polycarbonate resin (component A1) 
used in the present invention is not particularly limited, and 
may be produced by suitable knoWn method such as, for 
example, an interfacial polymerization method, a melting 
transesteri?cation method, a pyridine method, a ring-opening 
polymerization method of cyclic carbonate compounds, and a 
solid-state transesteri?cation method of prepolymers. 
[0054] Examples of the aromatic dihydroxy compound 
used as a raW material of the aromatic polycarbonate resin 
include bis(hydroxyaryl)alkanes such as 2,2-bis(4-hydrox 
yphenyl)propane (:bisphenol A), 2,2-bis(3,5-bibromo-4-hy 
droxyphenyl)propane (?etrabromobisphenol A), bis(4-hy 
droxyphenyl)methane, 1 , 1 -bis(4 -hydroxyphenyl)ethane, 
2,2-bis(4-hydroxyphenyl)butane, 2,2-bis(4-hydroxyphenyl) 
octane, 2,2-bis(4-hydroxy-3-methylphenyl)propane, 1,1-bis 
(3-tert-butyl-4-hydroxyphenyl)propane, 2,2-bis(4-hydroxy 
3,5-dimethylphenyl)propane, 2,2-bis(3-bromo-4 
hydroxyphenyl)propane, 2,2-bis(3,5-dichloro-4 
hydroxyphenyl)propane, 2,2-bis(3 -phenyl-4 
hydroxyphenyl)propane, 2,2-bis(3-cyclohexyl-4 
hydroxyphenyl)propane, 1 ,1 -bis(4 -hydroxyphenyl)-1 - 
phenylethane, bis(4-hydroxyphenyl)diphenylmethane, 2,2 
bis(4-hydroxyphenyl)-1,1,1-trichloropropane, 2,2-bis(4 
hydroxyphenyl)-1,1,1,3,3,3-hexachloropropane and 2,2-bis 
(4-hydroxyphenyl)-1,1,1,3,3,3-hexa?uoropropane; bis 
(hydroxyaryl)cycloalkanes such as 1, 1 -bis(4 
hydroxyphenyl)cyclopentane, 1 , 1 -bis(4 -hydroxyphenyl) 
cyclohexane and 1,1-bis(4-hydroxyphenyl)-3,3,5 
trimethylcyclohexane; bisphenols having a cardo structure 
such as 9,9-bis(4-hydroxyphenyl)?uorene and 9,9-bis(4-hy 
droxy-3-methylphenyl)?uorene; dihydroxydiaryl ethers such 
as 4,4'-dihydroxydiphenyl ether and 4,4'-dihydroxy-3,3' 
dimethyldiphenyl ether; dihydroxydiaryl sul?des such as 
4,4'-dihydroxydiphenyl sul?de and 4,4'-dihydroxy-3,3'-dim 
ethyldiphenyl sul?de; dihydroxydiaryl sulfoxides such as 
4,4'-dihydroxydiphenyl sulfoxide and 4,4'-dihydroxy-3,3' 
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dimethyldiphenyl sulfoxide; dihydroxydiaryl sulfones such 
as 4,4'-dihydroxydiphenyl sulfone and 4,4'-dihydroxy-3,3' 
dimethyldiphenyl sulfone; hydroquinone; resorcin; and 4,4‘ 
dihydroxydiphenyl. 
[0055] Among the above aromatic dihydroxy compounds, 
preferred are bis(4-hydroxyphenyl)alkanes, and more pre 
ferred is 2,2-bis(4-hydroxyphenyl)propane [:bisphenol A] 
from the vieWpoint of a good impact resistance of the result 
ant resin composition. These aromatic dihydroxy compounds 
may be used alone or in combination of any tWo or more 
thereof. 
[0056] Examples of the above carbonate precursor to be 
reacted With the aromatic dihydroxy compound include car 
bonyl halides, carbonic acid esters and haloformates. Speci?c 
examples of the carbonate precursor include phosgene; diaryl 
carbonates such as diphenyl carbonate and ditolyl carbonate; 
dialkyl carbonates such as dimethyl carbonate and diethyl 
carbonate; and dihaloforrnates of dihydric phenols. These 
carbonate precursors may be used alone or in combination of 
any tWo or more thereof. 

[0057] Also, the aromatic polycarbonate resin (component 
A1) may be in the form of a branched aromatic polycarbonate 
resin obtained by copolymerizing a tri- or more polyfunc 
tional aromatic compound thereWith. Examples of the tri- or 
more polyfunctional aromatic compound include polyhy 
droxy compounds such as ?uoroglucin, 4,6-dimethyl-2,4,6 
tri(4-hydroxyphenyl)heptene-2, 4,6-dimethyl-2,4,6-tri(4-hy 
droxyphenyl)heptane, 2,6-dimethyl-2,4,6-tri(4 
hydroxyphenyl)heptene-3 , 1 ,3 ,5 -tri (4 -hydroxyphenyl) 
benzene and 1,1,1-tri(4-hydroxyphenyl)ethane; 3,3-bis(4 
hydroxyaryl)oxyindole (:isatin bisphenol); 5-chloroisatin; 
5,7-dichloroisatin; and 5-bromoisatin. Among these poly 
functional aromatic compounds, preferred is 1,1,1-tri(4-hy 
droxyphenyl)ethane. The polyfunctional aromatic compound 
may be used by replacing a part of the above aromatic dihy 
droxy compound thereWith. The amount of the polyhydroxy 
aromatic compound used is preferably 0.01 to 10 mol % and 
more preferably 0.1 to 2 mol % on the basis of the aromatic 
dihydroxy compound. 
[0058] Next, the processes for producing the componentAl 
used in the present invention are described. Among these 
production processes of the component Al, the production 
process using an interfacial polymerization method is ?rst 
explained. In the polymerization reaction of the production 
process, the aromatic dihydroxy compound is ?rst reacted 
With phosgene in the presence of an organic solvent inert to 
the reaction and an alkali aqueous solution While maintaining 
the reaction system at a pH of usually not less than 9, if 
required, using a molecular Weight controller (end stopping 
agent) and an antioxidant for preventing oxidation of the 
aromatic dihydroxy compound, and then a polymerization 
catalyst such as a tertiary amine or a quaternary ammonium 
salt is added to the reaction system to conduct an interfacial 
polymerization therebetWeen, thereby obtaining a polycar 
bonate. The time of addition of the molecular Weight control 
ler is not particularly limited, and the molecular Weight con 
troller may be added at any time betWeen the reaction With 
phosgene and initiation of the polymerization reaction With 
out particular limitations. Meanwhile, the reaction tempera 
ture is, for example, 0 to 400 C., and the reaction time is, for 
example, from several minutes (for example, 10 min) to sev 
eral hours (for example, 6 hr). 
[0059] Examples of the organic solvent inert to the reaction 
include chlorinated hydrocarbons such as dichloromethane, 
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1,2-dichloroethane, chloroform, monochlorobenZene and 
dichlorobenZene; and aromatic hydrocarbons such as ben 
Zene, toluene and xylene. Examples of the alkali compound 
used for preparing the aqueous alkali solution include 
hydroxides of alkali metals such as sodium hydroxide and 
potassium hydroxide. 
[0060] Examples of the molecular Weight controller 
include compounds containing a monovalent phenolic 
hydroxyl group. Speci?c examples of the compounds con 
taining a monovalent phenolic hydroxyl group include m-me 
thyl phenol, p-methyl phenol, m-propyl phenol, p-propyl 
phenol, p-tert-butyl phenol and p-long chain alkyl-sub stituted 
phenols. The amount of the molecular Weight controller used 
is preferably 50 to 0.5 mol and more preferably 30 to 1 mol on 
the basis of 100 mol of the aromatic dihydroxy compound. 
[0061] Examples of the polymeriZation catalyst include ter 
tiary amines such as trimethylamine, triethylamine, tributy 
lamine, tripropylamine, trihexylamine and pyridine; and qua 
ternary ammonium salts such as trimethylbenZyl ammonium 
chloride, tetramethyl ammonium chloride and triethylben 
Zeyl ammonium chloride. 
[0062] Next, the production process using a melting trans 
esteri?cation method is explained. The polymeriZation reac 
tion of the production process may be conducted, for 
example, by subjecting a carbonic diester and an aromatic 
dihydroxy compound to transesteri?cation reaction. 
Examples of the carbonic diester include dialkyl carbonate 
compounds such as dimethyl carbonate, diethyl carbonate 
and di-tert-butyl carbonate; diphenyl carbonate; and substi 
tuted diphenyl carbonates such as ditolyl carbonate. Among 
these carbonic diesters, preferred are diphenyl carbonate and 
substituted diphenyl carbonates, and more preferred is diphe 
nyl carbonate. 
[0063] Also, the amount of an end hydroxyl group con 
tained in the aromatic polycarbonate resin has a large in?u 
ence on thermal stability, hydrolysis stability and color tone 
of the obtained polycarbonate products, and, therefore, may 
be appropriately controlled by conventionally knoWn 
optional methods. In the case of the melting transesteri?ca 
tion process, the mixing ratio betWeen the carbonic diester 
and the aromatic dihydroxy compound as Well as the vacuum 
degree used upon the transesteri?cation reaction are usually 
controlled to thereby obtain an aromatic polycarbonate hav 
ing a desired molecular Weight in Which the amount of the end 
hydroxyl group is desirably adjusted. 
[0064] In the melting transesteri?cation reaction, the car 
bonate diester is usually used in not less than an equimolar 
amount and preferably in an amount of 1 .01 to 1.30mol on the 
basis of 1 mol of the aromatic dihydroxy compound. In order 
to positively control the amount of the end hydroxyl group, 
there may be used such a method of separately adding an end 
stopping agent upon the reaction. Examples of the end stop 
ping agent include monohydric phenols, monovalent car 
boxylic acids and carbonic diesters. 
[0065] Upon producing the polycarbonates by the melting 
transesteri?cation method, the reaction is usually conducted 
in the presence of a transesteri?cation catalyst. The transes 
teri?cation catalyst used in the reaction is not particularly 
limited, and is preferably an alkali metal compound and/or an 
alkali earth metal compound. The transesteri?cation catalyst 
may be used in combination With a basic compound as an 
auxiliary component such as a basic boron compound, a basic 
phosphorus compound, a basic ammonium compound and an 
amine-based compound. The transesteri?cation reaction 
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using the above raW materials may be conducted at a tem 
perature of 100 to 320° C., and then the transesteri?cation 
reaction product may be subjected to melt-polycondensation 
reaction under reduced pressure ?nally reaching not more 
than 2 mm Hg, While removing by-products such as aromatic 
hydroxy compounds from the reaction mixture. 
[0066] The melt-polycondensation may be conducted by 
either a batch method or a continuous method, and is prefer 
ably conducted by a continuous method from the vieWpoints 
of a good stability, etc., of the aromatic polycarbonate resin 
used in the present invention and the resultant resin compo 
sition of the present invention. Examples of the preferred 
catalyst deactivator used in the melting transesteri?cation 
method include compounds capable of neutraliZing the trans 
esteri?cation catalyst, for example, sulfur-containing acid 
compounds and derivatives formed therefrom. Such a com 
pound capable of neutraliZing the transesteri?cation catalyst 
is added in an amount of preferably 0.5 to 10 equivalents and 
more preferably 1 to 5 equivalents on the basis of the alkali 
metal contained in the catalyst, and further preferably 1 to 100 
ppm and more preferably 1 to 20 ppm on the basis of the 
polycarbonate. 
[0067] The molecular Weight of the aromatic polycarbon 
ate resin (componentAl ) used in the present invention may be 
optionally determined, and is controlled such that the viscos 
ity-average molecular Weight [Mv] calculated from a solution 
viscosity thereof is preferably in the range of 10,000 to 
50,000. The aromatic polycarbonate having a viscosity-aver 
age molecular Weight of not less than 10,000 tends to be 
further improved in mechanical strength, and can be therefore 
more suitably used in the applications requiring a higher 
mechanical strength. Whereas, the aromatic polycarbonate 
having a viscosity-average molecular Weight of not more than 
50,000 tends to be more effectively prevented from undergo 
ing deterioration in ?uidity, and is more preferable from the 
vieWpoint of facilitated molding process. 
[0068] The viscosity-average molecular Weight of the aro 
matic polycarbonate resin (componentAl) is more preferably 
12,000 to 40,000 and still more preferably 14,000 to 30,000. 
Also, tWo or more kinds of aromatic polycarbonate resins that 
are different in visco sity-average molecular Weight from each 
other may be used in the form of a mixture thereof. Further, 
the above aromatic polycarbonate resin may also be mixed 
With those aromatic polycarbonate resins having a viscosity 
average molecular Weight Which is out of the above-speci?ed 
range, if required. 
[0069] The viscosity-average molecular Weight [Mv] used 
herein means the value calculated from an intrinsic viscosity 
[0t] (unit: dL/ g) as measured at 20° C. in methylene chloride as 
a solvent using an Ubbellohde viscometer, according to 
Schnell’s viscosity formula: 11:1.23><10_4MO'83 Wherein the 
intrinsic viscosity [1]] is the value calculated from a speci?c 
viscosity [115?] as measured at each solution concentration [C] 
(g/dL) according to the folloWing formula: 

[0070] The end hydroxyl group concentration of the aro 
matic polycarbonate resin used in the present invention is 
usually not more than 1000 ppm, preferably not more than 
800 ppm and more preferably not more than 600 ppm. The 
loWer limit of the end hydroxyl group concentration of the 
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aromatic polycarbonate resin, in particular, such an aromatic 
polycarbonate resin produced by transesteri?cation method, 
is not less than 10 ppm, preferably not less than 30 ppm and 
more preferably not less than 40 ppm. 
[0071] When the end hydroxyl group concentration of the 
aromatic polycarbonate resin is controlled to not less than 10 
ppm, the aromatic polycarbonate resin is prevented from 
undergoing reduction in a molecular Weight thereof, resulting 
in such a tendency that the obtained resin composition is 
further enhanced in mechanical properties. Also, When the 
end hydroxyl group concentration of the aromatic polycar 
bonate resin is controlled to not more than 1000 ppm, the 
obtained resin composition tends to be further enhanced in 
retention thermal stability and color tone. Meanwhile, the 
unit of the above end hydroxyl group concentration expressed 
by “ppm” represents a Weight of the end hydroxyl group 
based on the Weight of the aromatic polycarbonate resin. The 
end hydroxyl group concentration may be measured by colo 
rimetric quantity determination using a titanium tetrachlo 
ride/ acetic acid method (the method described in “Macromol. 
Chem.”, 88, 215 (1965)). 
[0072] In addition, the aromatic polycarbonate resin (com 
ponent A1) used in the present invention may also contain an 
aromatic polycarbonate oligomer in order to improve an 
appearance of a molded product obtained therefrom as Well as 
a ?uidity of the resin composition. The viscosity-average 
molecular Weight [Mv] of the aromatic polycarbonate oligo 
mer is preferably 1,500 to 9,500 and more preferably 2,000 to 
9,000. The aromatic polycarbonate oligomer is usually used 
in an amount of not more than 30% by Weight based on the 
Weight of the component A1. 
[0073] Further, in the present invention, as the aromatic 
polycarbonate resin (componentA1), there may also be used 
not only the virgin resin, but also those aromatic polycarbon 
ate resins regenerated from used resin products, i.e., so-called 
material-recycled aromatic polycarbonate resins. Examples 
of the used resin products include optical recording media 
such as optical discs, light guide plates, transparent members 
for vehicles such as automobile WindoW glass, automobile 
headlamp lenses and Windshields, containers such as Water 
bottles, spectacle lenses, and building materials such as sound 
insulating Walls, glass WindoWs and corrugated sheets. Fur 
ther, there may also be used nonconforming products and 
crushed or pulverized products obtained from sprues and 
runners as Well as pellets obtained by melting these products. 
The amount of the regenerated aromatic polycarbonate resin 
used is preferably not more than 80% by Weight and more 
preferably not more than 50% by Weight based on the Weight 
of the component A1. 
Thermoplastic Resin Other than Aromatic Polycarbonate 
Resin (Component A2): 
[0074] As the thermoplastic resin other than aromatic poly 
carbonate resin Which is used as the component A2 in the 
present invention (hereinafter occasionally referred to merely 
as the “component A2”), there may be used various knoWn 
optional thermoplastic resins. Speci?c examples of the ther 
moplastic resin include thermoplastic polyester resins such as 
polyethylene terephthalate resin, polytrimethylene terephtha 
late resin and polybutylene terephthalate resin; styrene-based 
resins such as polystyrene resin, high-impact polystyrene 
resin (HIPS), acrylonitrile-styrene copolymer (AS resin), 
acrylonitrile-butadiene-styrene copolymer (ABS resin), 
acrylonitrile-styrene-acrylic rubber resin (ASA resin) and 
acrylonitrile-ethylene/propylene-based rubber-styrene 
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copolymer (ABS resin); polyole?n resins such as polyethyl 
ene resin and polypropylene resin; polyamide resins; polyim 
ide resins; polyether imide resins; polyurethane resins; 
polyphenylene ether resins; polyphenylene sul?de resins; 
polysulfone resins; and polymethacrylate resins. These ther 
moplastic resins may be used alone or in combination of any 
tWo or more thereof. Among these thermoplastic resins, the 
thermoplastic polyester resins are especially preferred from 
the vieWpoints of a good thermal stability and a good rigidity. 
[0075] The thermoplastic polyester resins Which are espe 
cially preferably used as the component A2 in the present 
invention are in the form of a polymer or copolymer obtained 
by subjecting a dicarboxylic acid component comprising a 
dicarboxylic acid or a reactive derivative thereof, and a diol 
component comprising a diol or an ester derivative thereof, to 
condensation reaction. 
[0076] The thermoplastic polyester resins (component A2) 
used in the present invention may be produced by any 
optional method. In general, the thermoplastic polyester res 
ins may be produced by reacting the dicarboxylic acid com 
ponent and the diol component under heating in the presence 
of a polycondensation catalyst containing titanium, germa 
nium, antimony, etc ., While discharging Water and loWer alco 
hols as by-products from the reaction system. The condensa 
tion reaction may be conducted by either a batch 
polymerization method or a continuous polymerization 
method. Further, the resultant polymer or copolymer may be 
subjected to solid-state polymerization to increase a polymer 
ization degree thereof. 
[0077] The dicarboxylic acid may be either an aromatic 
dicarboxylic acid or an aliphatic dicarboxylic acid. Among 
them, the aromatic dicarboxylic acid is preferred from the 
vieWpoints of a good heat resistance and a good dimensional 
stability. Speci?c examples of the aromatic dicarboxylic acid 
include terephthalic acid, isophthalic acid, orthophthalic 
acid, 1,5-naphthalene dicarboxylic acid, 2,6-naphthalene 
dicarboxylic acid, 4,4'-biphenyl dicarboxylic acid, 4,4'-bi 
phenylether dicarboxylic acid, 4,41% biphenylmethane 
dicarboxylic acid, 4,4'-biphenylsulfone dicarboxylic acid, 
4,4'-biphenylisopropylidene dicarboxylic acid, 1,2-bis(phe 
noxy)ethane-4,4'-dicarboxylic acid, 2,5-anthracene dicar 
boxylic acid, 2,6-anthracene dicarboxylic acid, 4,4'-p-terphe 
nylene dicarboxylic acid and 2,5-pyridine dicarboxylic acid. 
In addition, there may also be used substituted products of 
these acids (for example, alkyl-substituted products such as 
5-methyl isophthalic acid) as Well as reactive derivatives of 
these acids (for example, alkyl ester derivatives such as dim 
ethyl terephthalate and diethyl terephthalate). 
[0078] Among these compounds, more preferred are 
terephthalic acid, 2,6-naphthalene dicarboxylic acid and 
alkyl ester derivatives thereof, and still more preferred are 
terephthalic acid and alkyl ester derivatives thereof. These 
aromatic dicarboxylic acids may be used alone or in combi 
nation of any tWo or more thereof. These aromatic dicarboxy 
lic acids may also be used in combination With one or more 
kinds of aliphatic dicarboxylic acids such as adipic acid, 
azelaic acid, sebacic acid and dodecanedioic acid, and alicy 
clic dicarboxylic acid such as cyclohexanedicarboxylic acid. 
[0079] Speci?c examples of the diol include aliphatic diols 
such as ethylene glycol, 1,2-propylene glycol, 1,3-pro 
panediol, 1,4-butanediol, neopentyl glycol, 1,5-pentanediol, 
1,6-hexanediol, decamethylene glycol and 2,2-dimethyl-1,3 
propanediol; alicyclic diols such as 1,4-cyclohexanedimetha 
nol, 1,3-cyclohexanedimethanol, cyclohexanediol and trans 
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or cis-2,2,4,4-tetramethyl-1,3-cyclobutanediol; aromatic 
diols such as p-xylylenediol, bisphenol A, tetrabromobisphe 
nol A and tetrabromobisphenol A-bis(2 -hydroxyethyl ether); 
and substituted products thereof. 
[0080] Among these diols, from the vieWpoints of good 
thermal stability, impact resistance and rigidity, preferred are 
ethylene glycol, 1,3-propanediol, 1,4-butanediol and 1,4-cy 
clohexanedimethanol, more preferred are ethylene glycol, 
1,3-propanediol and 1,4-butanediol, and most preferred is 
ethylene glycol. These diols may be used alone or in combi 
nation of any tWo or more thereof. Further, as the diol com 
ponent, the above diols may be used in combination With one 
or more long-chain diols having a molecular Weight of 400 to 
6,000 such as polyethylene glycol, poly-1,3-propylene glycol 
and polytetramethylene glycol, and both may be copolymer 
iZed With the dicarboxylic acid component. 
[0081] Speci?c examples of the suitable thermoplastic 
polyester resin used as the component A2 in the present 
invention include polyethylene terephthalate resin (PET), 
polypropylene terephthalate resin (PPT), polybutylene 
terephthalate resin (PBT), polyhexylene terephthalate resin, 
polyethylene naphthalate resin (PEN), polybutylene naphtha 
late resin (PBN), poly(1,4-cyclohexanedimethylene tereph 
thalate) resin (PCT) and polycyclohexylcyclohexylate 
(PCC). Among these thermoplastic polyester resins, polyeth 
ylene terephthalate resin (PET), polypropylene terephthalate 
resin (PPT) and polybutylene terephthalate resin (PBT) are 
preferred from the vieWpoints of good ?uidity and impact 
resistance. More preferably, the polyethylene terephthalate 
resin (PET) is contained in an amount of not less than 10 parts 
by Weight on the basis of 100 parts by Weight of the compo 
nent A2. 

[0082] Speci?c examples of the other thermoplastic poly 
ester resin include polypivalolactone resins and poly(e-ca 
prolactone) resins obtained by ring-opening polymerization 
of lactones, and liquid crystal polymers capable of forming a 
liquid crystal in a melted state (Thermotropic Liquid Crystal 
Polymer: TLCP). Speci?c examples of commercially avail 
able products of the liquid crystal polyester resins include 
“X7G” produced by Eastman Kodak Co., “Xyday” produced 
by Dartoco Corp., “Econol” produced by Sumitomo Chemi 
cal Corp., and “Vectra” produced by Ceraneed Corp. 
[0083] Also, the thermoplastic polyester resin used in the 
present invention may have a branched structure by introduc 
ing a small amount of a branching agent thereinto. Examples 
of the branching agent include trimesic acid, trimelittic acid, 
trimethylol ethane, trimethylol propane and pentaerythritol, 
though not particularly limited thereto. 
[0084] The polyethylene terephthalate resin especially 
preferably used as the component A2 in the present invention 
is in the form of a saturated polyester or copolyester obtained 
by subjecting a dicarboxylic acid component comprising 
terephthalic acid as a main component and a diol component 
comprising ethylene glycol as a main component to conden 
sation reaction, and is a thermoplastic polyester resin con 
taining an ethylene terephthalate unit as a repeating unit in an 
amount of preferably not less than 70 mol % and more pref 
erably not less than 80 mol %. 
[0085] Also, the polyethylene terephthalate resin may also 
contain diethylene glycol as a copolymeriZed component 
Which is a side reaction product produced upon the polymer 
iZation. The amount of diethylene glycol in the polyethylene 
terephthalate resin is preferably not less than 0.5 mol %, but 
usually not more than 6 mol % and preferably not more than 

Aug. 27, 2009 

5 mol % on the basis of 1 00 mol % ofa total amount ofthe diol 
component used in the polymeriZation reaction. 
[0086] The thermoplastic polyester resin (component A2) 
used in the present invention preferably has an intrinsic vis 
cosity of 0.4 to 1.5 dL/g and more preferably 0.5 to 1.3 dL/g. 
The intrinsic viscosity used herein is measured at 300 C. in a 
solvent containing phenol and tetrachloroethane at a Weight 
ratio of 50/50. When the intrinsic viscosity of the thermoplas 
tic polyester resin is less than 0.4 dL/g, the resultant resin 
composition tends to be deteriorated in impact resistance. 
When the intrinsic viscosity of the thermoplastic polyester 
resin is more than 1.5 dL/g, the resultant resin composition 
tends to be deteriorated in ?uidity. 
[0087] The end carboxyl group content in the thermoplastic 
polyester resin is preferably 5 to 50 ueq/ g and more preferably 
10 to 30 ueq/ g. When the end carboxyl group content is less 
than 5 ueq/ g, the resultant resin composition tends to be 
deteriorated in impact resistance. When the end carboxyl 
group content is more than 50 ueq/ g, the resultant resin com 
position tends to be insuf?cient in Wet-heat resistance and 
thermal stability. 
[0088] Further, as the thermoplastic polyester resin (com 
ponent A2) used in the present invention, there may also be 
used not only the virgin resin material, but also those thermo 
plastic polyester resins regenerated from used resin products, 
i.e., so-called material-recycled thermoplastic polyester res 
ins. Examples of the used resin products mainly include con 
tainers, ?lms, sheets and ?bers. Among these products, more 
preferred are containers such as PET bottles. Further, as the 
regenerated thermoplastic polyester resins, there may also be 
used nonconforming products and crushed or pulveriZed 
products obtained from sprues and runners as Well as pellets 
obtained by melting these products. 

Granular Talc (Component B): 

[0089] The granular talc used as the component B in the 
thermoplastic resin composition according to the ?rst aspect 
of the present invention (hereinafter occasionally referred to 
merely as the “component B”) is obtained by granulating a 
talc having an average particle siZe of 0.1 to 10 um into 
granules having a bulk density of 0.4 to 1.5 g/mL, and is 
characterized by such a particle siZe that a proportion of a 500 
um-mesh screen residue thereof is not less than 55% by 
Weight. 
[0090] The granular talc used in the present invention is a 
hydrous magnesium silicate having a layer structure Which is 
represented by the chemical formula: 4SiO2.3MgO.H2O and 
usually comprises 58 to 66% by Weight ofSiO2, 28 to 35% by 
Weight of MgO and about 5% by Weight of H20. The granular 
talc may also comprise, as the other trace components, 0.03 to 
1.2% by Weight of Fe2O3, 0.05 to 1.5% by Weight ofAlzOl, 
0.05 to 1.2% by Weight ofCaO, not more than 0.2% by Weight 
of K20, not more than 0.2% by Weight of NaZO, etc., and has 
a speci?c gravity of about 2.7. 
[0091] The granular talc used in the present invention is a 
granulated product obtained by granulating a talc having an 
average particle siZe of 0.1 to 10 um (hereinafter occasionally 
referred to merely as the “raW material talc”). The average 
particle siZe of the raW material talc is preferably 0.3 to 8 pm 
and more preferably 0.7 to 5 um. When using the raW material 
talc having an average particle siZe of not less than 0.1 pm, the 
resultant resin composition tends to be further enhanced in 
thermal stability, Whereas When using the raW material talc 
having an average particle siZe of less than 10 um, the result 
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ant resin composition tends to be further enhanced in appear 
ance of a molded product obtained therefrom as Well as rigid 
ity. The average particle siZe used herein means D5O measured 
by a liquid phase precipitation method using X-ray transmis 
sion. The measurement of D5O may be carried out, for 
example, by using a Sedigraph particle siZe analyZer “Model 
5100” manufactured by Micromeritics Instruments Corp. 
[0092] In addition, the granular talc used in the present 
invention is preferably subjected to surface treatment in order 
to enhance an a?inity to the resin as the component A. Spe 
ci?c examples of the surface-treating agent include at least 
one compound selected from the group consisting of alcohols 
such as trimethylol ethane, trimethylol propane and pen 
taerythritol; alkanol amines such as triethylamine; higher 
fatty acids such as stearic acid; fatty acid metal salts such as 
calcium stearate and magnesium stearate; hydrocarbon 
based lubricants such as polyethylene Wax and liquid paraf 
?n; basic amino acids such as lysine and alginine; polyglyc 
erol and derivatives thereof; and coupling agents such as 
silane-based coupling agents, titanate-based coupling agents 
and aluminum-based coupling agents. 
[0093] The granular talc used in the present invention has a 
bulk density of 0.4 to 1.5 g/mL, preferably 0.5 to 1.3 g/mL and 
more preferably 0.6 to 1 .1 g/mL. When using the granular talc 
having a bulk density of not less than 0.4 g/mL, the resultant 
resin composition tends to be further enhanced in extrusion 
moldability, ?ame retardancy, impact resistance and thermal 
stability, Whereas When using the granular talc having a bulk 
density of less than 1.5 g/mL, the resultant resin composition 
tends to be further enhanced in appearance of a molded prod 
uct obtained therefrom as Well as impact resistance. 
[0094] The bulk density used herein is the value measured 
by the folloWing method. 
[0095] (1) The granular talc is placed on a screen having a 
mesh siZe of 1.4 mm and alloWed to pass therethrough While 
lightly uniformly sWeeping With a brush. 
[0096] (2) The granular talc passed through the screen is 
charged into a receptacle ?tted to a bulk density measuring 
apparatus prescribed in I IS K5101 until heaping up the recep 
tacle With the granular talc. 
[0097] (3) An upper portion of the granular talc heaped up 
in the receptacle is Wiped off using a spatula through an inlet 
of the receptacle to measure a Weight of the granular talc in 
the receptacle and calculate a bulk density of the granular talc 
according to the folloWing formula. 

Bulk density (g/mL):(Weight (g) of granular talc in 
receptacle)/(capacity (mL) of receptacle) 

[0098] The granular talc used in the present invention has 
such a particle siZe that a proportion of a 500 ul-mesh screen 
residue thereof is not less than 55% by Weight, preferably not 
less than 60% by Weight, more preferably not less than 70% 
by Weight and still more preferably not less than 90% by 
Weight. When using the granular talc having such a particle 
siZe in Which a proportion of a 500 um-mesh screen residue 
thereof is not less than 55% by Weight, the resultant resin 
composition of the present invention tends to be further 
enhanced in ?ame retardancy and thermal stability. 
[0099] The particle siZe of the granular talc is the value 
measured by the folloWing method according to JIS Z8801. 
[0100] (1) The granular talc is placed on a screen having a 
mesh siZe of 2 mm and alloWed to pass therethrough While 
lightly uniformly sWeeping With a brush. 
[0101] (2) The granular talc passed through the screen is 
fully charged into a 200 mL beaker, and subjected to sample 
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reduction using a sample reduction device “1305 No. 6” 
(groove Width: 6 mm) manufactured by Furuta Seisakusho 
Co., Ltd., until the amount of the talc is reduced to about 30 
mL. 

[0102] (3) Using a screen having a mesh siZe of 500 um, the 
granular talc thus subjected to sample reduction is sieved 
therethrough to determine a Weight of the granular talc not 
passed through the 500 um-mesh screen (screen residue; 
oversiZe) and calculate a proportion of the non-passed granu 
lar talc by dividing the thus measured Weight by a Whole 
Weight of the granular talc. Meanwhile, the sieving procedure 
is carried out at a frequency of 120 cycles/ sec for 10 minusing 
an electromagnetic sieve “M-100 Type” manufactured by 
Tsutsui Rikagaku Kiki Co., Ltd. 
[0103] The method for producing the granular talc used in 
the present invention from the raW material talc (granulation 
method) is optional, and the granular talc may be produced by 
any optional knoWn methods. More speci?cally, for example, 
the granular talc is preferably a granulated product obtained 
by using a binder from the vieWpoints of good ?ame retar 
dancy, thermal stability, impact resistance and rigidity of the 
resultant resin composition. 
[0104] The binder used upon producing the granular talc 
used in the present invention is preferably such a material 
Which has a high granulating ability With the raW material 
talc, is colorless or near White color, and is inert and stable 
Without causing deterioration in properties of the obtained 
resin molded product. Speci?c examples of the binder include 
clay minerals having a high caking property in a Wet state 
such as bentonite, colloidal silica, gypsum, Water-soluble 
polymers, Waxes, higher fatty acids and resin poWders. 
Among these binders, from the vieWpoints of good thermal 
stability, impact resistance and rigidity of the resultant resin 
composition, preferred are clay minerals and Water-soluble 
polymers, and more preferred are Water-soluble polymers. 
[0105] Examples of the Water-soluble polymers include 
Water-soluble polyester resins, polyvinyl alcohol, polyvinyl 
pyrrolidone, polyethyleneoxide, poly(sodium acrylate), 
sodium alginate, agar, polysaccharides (e.g., cellulose-based 
derivatives such as methyl cellulose, ethyl cellulose, 
hydroxyethyl cellulose, hydroxypropyl cellulose and sodium 
carboxymethyl cellulose, or starches), and proteins (such as 
gelatin and glues). 
[0106] Among these Water-soluble polymers, Water 
soluble polyester resins, polysaccharides and proteins are 
preferred because of a high caking property and a high 
absorptivity to the talc. In particular, among them, from the 
vieWpoints of good ?ame retardancy and impact resistance of 
the resultant resin composition, more preferred are Water 
soluble polyester resins, sodium carboxymethyl cellulose 
(hereinafter occasionally referred to merely as “CMC”), and 
gelatin, and still more preferred are CMC and Water-soluble 
polyester resins. 
[0107] In the present invention, the Water-soluble polyester 
resins preferably used as the binder are in the form of a 
copolymer obtained by subjecting a dicarboxylic acid com 
ponent comprising a dicarboxylic acid or a reactive derivative 
thereof, a diol component comprising a diol or an ester deriva 
tive thereof and a Water-solubility imparting component as 
main raW materials, to condensation reaction, Which exhibits 
a high solubility in Water. The Water solubility of the copoly 
mer in Water may be appropriately determined and may be 
controlled by varying a content of the Water- solubility impart 
ing component. 
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[0108] The dicarboxylic acidused as the raW material of the 
Water-soluble polyester resins may be in the form of either an 
aromatic dicarboxylic acid or an aliphatic dicarboxylic acid. 
From the vieWpoints of a good heat resistance of the resultant 
resin composition, etc., the aromatic dicarboxylic acid is pre 
ferred. Speci?c examples of the aromatic dicarboxylic acid 
include terephthalic acid, isophthalic acid, orthophthalic 
acid, 1,5-naphthalenedicarboxylic acid, 2,6-naphthalenedi 
carboxylic acid, 4,4'-biphenyl dicarboxylic acid, 4,4'-biphe 
nylether dicarboxylic acid, 4,4'-biphenylmethane dicarboxy 
lic acid, 4,4'-biphenylsulfone dicarboxylic acid, 4,4' 
biphenylisopropylidene dicarboxylic acid, 1,2-bis(phenoxy) 
ethane-4,4'-dicarboxylic acid, 2,5-anthracene dicarboxylic 
acid, 2,6-anthracene dicarboxylic acid, 4,4'-p-terphenylene 
dicarboxylic acid, and 2,5-pyridine dicarboxylic acid. Fur 
ther, there may also be used substituted products of these 
acids (for example, alkyl-substituted products such as 5-me 
thylisophthalic acid) or reactive derivatives of these acids (for 
example, alkyl ester derivatives such as dimethyl terephtha 
late and diethyl terephthalate). 
[0109] Among these aromatic dicarboxylic acids, preferred 
are terephthalic acid, isophthalic acid, 2,6-naphthalene dicar 
boxylic acid and alkyl ester derivatives of these acids. These 
aromatic dicarboxylic acids may be use alone or in combina 
tion of any tWo or more thereof. In addition, the aromatic 
dicarboxylic acids may be used in combination With one or 
more acids selected from the group consisting of aliphatic 
dicarboxylic acids such as adipic acid, aZelaic acid, sebacic 
acid, dodecanedioic acid, and alicyclic dicarboxylic acids 
such as cyclohexane dicarboxylic acid. 
[0110] Examples of the diol used as the raW material of the 
Water-soluble polyester resins include aliphatic diols such as 
ethylene glycol, 1,2-propylene glycol, 1,3-propanediol, 1,4 
butanediol, neopentyl glycol, 1,5-pentanediol, 1,6-hex 
anediol, decamethylene glycol and 2,2-dimethyl-1,3-pro 
panediol; alicyclic diols such as 1,4-cyclohexane dimethanol, 
1,3-cyclohexane dimethanol, cyclohexanediol and trans- or 
cis-2,2,4,4-tetramethyl-1,3-cyclobutanediol; aromatic diols 
such as p-xylylenediol, bisphenol A, tetrabromobisphenol A 
and tetrabromobisphenol A-bis(2-hydroxyethyl ether); and 
substituted product of these compounds. 
[0111] Among these diols, from the vieWpoints of a good 
heat resistance of the resultant resin composition, preferred 
are ethylene glycol, 1,3-propanediol, 1,4-butanediol and 1,4 
cyclohexane dimethanol, more preferred are ethylene glycol, 
1,3-propanediol and 1,4-butanediol, and most preferred is 
ethylene glycol. These diols may be used alone or in combi 
nation of any tWo or more thereof. Further, as the diol com 
ponent, one or more long-chain diol having a molecular 
Weight of 400 to 6000 such as polyethylene glycol, poly-1,3 
propylene glycol and polytetramethylene glycol, may be used 
in combination With the above diols, and both may be copo 
lymeriZed With the dicarboxylic acid component. 
[0112] Examples of the Water solubility imparting compo 
nent used as the raW material of the Water-soluble polyester 
resins include dicarboxylic acids containing a metal sulfonate 
group, and polyethylene glycol. Among these compounds, 
from the vieWpoint of a good heat resistance, preferred are 
dicarboxylic acids containing a metal sulfonate group. 
[0113] Examples of the dicarboxylic acids containing a 
metal sulfonate group include alkali metal salts such as 
sodium salts and potassium salts of 5-sulfo-isophthalic acid, 
2-sulfo-isophthalic acid, 4-sulfo-isophthalic acid, sulfo 
terephthalic acid, 4-sulfo-naphthalene-2,6-dicarboxylic acid, 
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etc., and ester-forming derivatives of these acids. Among 
these compounds, from the vieWpoint of a high Water solu 
bility, preferred are sodium 5-sulfo-isophthalate and ester 
derivatives thereof. 
[0114] When the content of the dicarboxylic acid contain 
ing a metal sulfonate group is too small, the resultant poly 
ester resins tend to be insuf?cient in Water solubility. On the 
other hand, When the content of the dicarboxylic acid con 
taining a metal sulfonate group is too large, the resultant 
Water-soluble polyester resins tend to be insuf?cient in heat 
resistance. Therefore, the content of the dicarboxylic acid 
containing a metal sulfonate group in the Water-soluble poly 
ester resins is preferably 1 to 40 mol % and more preferably 
5 to 35 mol % on the basis of the Whole carboxylic acid 
component as the raW material of the Water-soluble polyester 
resins. 
[0115] Speci?c examples of the preferred Water-soluble 
polyester resins as the binder for the granular inorganic ?ller 
(component B) used in the present invention include copoly 
mers obtained from terephthalic acid, ethylene glycol and 
sodium 5-sulfo-isophthalate. Examples of commercially 
available products of the Water-soluble polyester resins 
include “PLUSCOAT Z-221”, “PLUSCOAT Z-561” and 
“PLUSCOAT Z-446” all produced by Go-oh Kagaku Kogyo 
Co., Ltd., etc. 
[0116] Next, examples of the CMC preferably used as the 
binder in the present invention include those obtained by 
treating natural pulp as a raW material With sodium hydroxide 
to produce an alkali cellulose, and then etherifying the result 
ant alkali cellulose With monochloroacetic acid. The CMC 
may be produced by either a solvent method or an aqueous 
medium method. The properties of the CMC may vary 
depending upon the polymeriZation degree and etheri?cation 
degree calculated from anhydrous glycol units therein. The 
CMC preferably used in the present invention has an average 
polymeriZation degree of 100 to 500, an etheri?cation degree 
of0.5 to 1.7 and a viscosity ofa 7.1% aqueous solution of 10 
to 500 mPa-s (as measured at 25° C. using a B-type viscom 
eter) from the vieWpoints of a good solubility in Water and a 
suitable viscosity of the obtained aqueous solution. When 
these properties are out of the above speci?ed ranges, the 
CMC tends to suffer from problems from the vieWpoint of a 
granulating ability of the talc. 
[0117] The content of the binder in the granular talc used in 
the present invention is preferably 0.01 to 5% by Weight, more 
preferably 0.05 to 305% by Weight and still more preferably 
0.1 to 3% by Weight on the basis of 100% by Weight as the 
total amount of the granular talc. When the content of the 
binder is not less than 0.01% by Weight, the granular talc 
tends to be hardly broken, and the resultant resin composition 
tends to be further enhanced in ?ame retardancy, thermal 
stability and impact resistance. On the other hand, When the 
content of the binder is less than 5% by Weight, the granular 
talc tends to exhibit a good dispersibility in the resin compo 
sition, and the resultant resin composition tends to be further 
enhanced in appearance of a molded product obtained there 
from as Well as impact resistance. 

[0118] The method for producing the granular talc used in 
the present invention is optional and is not particularly lim 
ited. In order to enhance a kneading property betWeen the talc 
and binder, impart a good plasticity to the obtained kneaded 
material upon production of the granules, realiZe a facilitated 
production, reduce abrasion in a granulator, and further con 
trol a hardness of the resultant granules, it is preferred to add 
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a Wetting agent to the talc and binder. Usually, the Wetting 
agent is added to the talc and binder, if required, together With 
other additives such as a dispersant, and these components are 
mixed With each other While stirring using a mixer such as a 
Henschel mixer and a super-mixer, thereby obtaining a mix 
ture of these components. 

[0119] The thus obtained mixture is kneaded using a screW 
type extruder such as a single-screW extruder and a tWin 
screW extruder, and then extruded therefrom into strands. The 
extruded strands are cut and granulated, and then dried using 
a ?uidized type dryer or a band heater, thereby obtaining the 
granular talc. After drying, the resultant granules may be 
subjected to classi?cation. 
[0120] The siZe and shape of the granular talc are not par 
ticularly limited, and the granular talc may be of any shape 
such as a bar shape, a cylindrical shape, a needle-like shape, 
a spherical shape, a granular shape, a ?ake-like shape and an 
amorphous shape, and may be produced With various shapes 
by controlling molding conditions and granulating conditions 
depending upon the applications thereof. For example, in the 
case Where the bar-shaped or cylindrical particles are to be 
produced, the axis diameter of these particles may be appro 
priately adjusted by varying a mesh siZe of a screen used in a 
screen-type extrusion molding machine, and the thus molded 
product may be granulated and then cut into a desired axis 
length. 
[0121] The siZe of the granular talc is not particularly lim 
ited as long as the bulk density and particle siZe thereof lie 
Within the above speci?ed ranges. HoWever, When dispersed 
in a melt kneader or a molding machine, it is more advanta 
geous that the siZe of the granular talc is smaller than that of 
resin pellets used upon melt-kneading or molding. For 
example, the bar-shaped or cylindrical granular talc prefer 
ably has an average axis diameter of 0.2 to 6 mm and an 
average axis length of 2 to 6 mm and more preferably a ratio 
of an average axis diameter to an average axis length of 1 10.5 
to 1:2. 

[0122] Examples of the lubricant used in the present inven 
tion include Water, organic solvents, etc. Among these lubri 
cants, from the vieWpoints of a loW price and a good Working 
e?iciency, preferred is Water Which may be a mixture With 
alcohols. In addition, a binder may be previously dissolved or 
suspended in Water as a Wetting agent. Further, other additives 
required for forming granules such as, for example, a dispers 
ant, a surfactant, various additives for synthetic resins, dyes, 
etc., may be dissolved or suspended in Water in order to 
further enhance a uniformity of the resultant granules. Also, 
When using Water as the lubricant, the Water content in the 
granular talc is preferably controlled to not more than 1% and 
more preferably not more than 0.3% by drying the granular 
talc using a ?uidized bed dryer, etc., to remove Water there 
from. The drying temperature is suitably 80 to 150° C. and 
preferably 80 to 110° C. 

[0123] The amount of the lubricant blended is 10 to 150 
parts by Weight, preferably 15 to 100 parts by Weight and 
more preferably 20 to 60 parts by Weight on the basis of 100 
parts by Weight of a total amount of the talc and binder. When 
the amount of the lubricant blended is less than 10 parts by 
Weight, the effect of addition of the lubricant tends to be 
insuf?cient, Whereas When the amount of the lubricant 
blended is more than 150 parts by Weight, excessive time and 
energy tend to be required for removal of the lubricant, result 
ing in disadvantageous process. 
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[0124] In the present invention, it is preferred that a dis 
persant is blended in the granular talc in an amount of 0.05 to 
2.0% by Weight and preferably 0.1 to 0.5% by Weight, 
because the granular talc can be enhanced in dispersibility in 
a molded product obtained from the resin composition. The 
dispersant used in the present invention may be generally 
knoWn ones. Examples of the dispersant include the above 
mentioned alcohols, alkanol amines, organic silicone-based 
compounds, higher fatty acids, fatty acid metal salts, hydro 
carbon-based lubricants, basic amino acids, polyglycerol, 
and derivatives thereof. In the present invention, there may be 
used one or more dispersants selected from these compounds. 
In addition, the above surface-treated talc may be mixed With 
the dispersant and then granulated. 
[0125] Further, in addition to the dispersant, various other 
additives may be added, if required, to the granular talc used 
in the present invention unless the addition of these additives 
adversely affects the features or effects of the present inven 
tion. Speci?c examples of the other additives include various 
antioxidants such as hindered phenol-based compounds, 
various heat stabiliZers such as phosphite-based compounds, 
various ultraviolet absorbers such as benZotriaZole-based 
compound, benZophenone-based compounds and triaZine 
based compounds, various ?ame retardants such as phos 
phate-based compounds, silicone-based compounds and 
metal salt-based compounds, various release agents such as 
ole?n Waxes and fatty acid ester-based compounds, antibac 
terial agents and mildeW-proof agents such as phenol-based 
compounds, antistatic agents such as anionic, cationic or 
nonionic compounds, colorants, ?llers other than talc, light 
stabiliZers, plasticiZers, and foaming agents. These additives 
may also be used in the form of a blended mixture of plural 
kinds thereof. 

Rubber Polymer (Component C): 

[0126] The thermoplastic resin composition according to 
the ?rst aspect of the present invention preferably further 
comprises a rubber polymer as a component C (hereinafter 
occasionally referred to merely as the “component C”) for the 
purpose of improving an impact resistance of the resin com 
position. The rubber polymer used in the present invention 
has a glass transition temperature of not higher than 00 C., in 
particular, not higher than —200 C., and also involves such a 
polymer obtained by copolymeriZing the rubber polymer 
With a monomer component copolymeriZable thereWith. The 
component C used in the present invention may be selected 
from optional knoWn rubber polymers Which are generally 
blended in aromatic polycarbonate resin compositions, etc., 
to improve mechanical properties thereof. 
[0127] Examples of the rubber polymer include polybuta 
diene, polyisoprene, diene-based copolymers (such as sty 
rene-butadiene copolymers, acrylonitrile-butadiene copoly 
mers and acryl-butadiene rubbers), copolymers of ethylene 
and ot-ole?n (such as ethylene-propylene copolymers, ethyl 
ene-butene copolymers and ethylene-octene copolymers), 
copolymers of ethylene and unsaturated carboxylic acid ester 
(such as ethylene-methacrylate copolymers and ethylene-bu 
tyl acrylate copolymers), copolymers of ethylene and an ali 
phatic vinyl compound, terpolymers of ethylene, propylene 
and a non-conjugated diene, acrylic rubbers (such as poly 
(butyl acrylate), poly(2-ethylhexyl acrylate) and butyl acry 
late-2-ethylhexyl acrylate copolymers), and silicone-based 
rubbers (such as polyorganosiloxane rubbers and IPN-type 
composite rubbers comprising polyorganosiloxane rubber 
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and poly(alkyl(meth)acrylate) rubber). These rubber poly 
mers may be used alone or in combination of any tWo or more 

thereof. Meanwhile, the term “(meth)acrylate” means both 
“acrylate” and “methacrylate”, and the beloW-mentioned 
term “(meth)acrylic acid” means both “acrylic acid” and 
“methacrylic acid”. 
[0128] Examples of the suitable monomer component 
Which may be optionally copolymeriZed With the rubber 
polymer according to the requirements, include aromatic 
vinyl compounds, cyanided vinyl compounds, (meth)acrylate 
compounds, and (meth)acrylic acid compounds. Examples of 
the other monomer component include epoxy group-contain 
ing (meth)acrylate compounds such as glycidyl (meth)acry 
late; maleimide compounds such as maleimide, N-methyl 
maleimide and N-phenyl maleimide; and 0t,[3-unsaturated 
carboxylic acid compounds such as maleic acid, phthalic acid 
and itaconic acid, and anhydrides of these acids such as 
maleic anhydride. These monomer components may also 
used alone or in combination of any tWo or more thereof. 
[0129] In order to improve an impact resistance of the ther 
moplastic resin composition of the present invention, a core/ 
shell type graft copolymer is preferably used as the rubber 
polymer (component C). Among them, especially preferred 
are those core/ shell type graft copolymers comprising a core 
layer formed from at least one rubber polymer selected from 
the group consisting of butadiene-containing rubbers, butyl 
acrylate-containing rubbers, 2-ethylhexyl acrylate-contain 
ing rubbers and silicone-based rubbers, and a shell layer 
formed around the core layer by copolymer‘iZing at least one 
monomer component selected from the group consisting of 
acrylates, methacrylates and aromatic vinyl compounds. Spe 
ci?c examples of the core/ shell type graft copolymer include 
methyl methacrylate-butadiene-styrene polymers (MBS), 
methyl methacrylate-acrylonitrile-butadiene-styrene poly 
mers (MABS), methyl methacrylate-butadiene polymers 
(MB), methyl methacrylate-acrylic rubber polymers (MA), 
methyl methacrylate-acrylic/butadiene rubber copolymers, 
methyl methacrylate-acrylic/butadiene rubber-styrene 
copolymers, and methyl methacrylate-(acryl/silicone IPN 
(interpenetrating polymer network) rubber) polymers. These 
rubber polymers may be used alone or in combination of any 
tWo or more thereof. 

[0130] Examples of commercially available products of the 
core/ shell type graft copolymer include EXL series such as 
PARALOID EXL2315, EXL2602 and EXL2603, KM series 
such as KM330 and KMM336P, and KCZ series such as 
KCZ201, all produced by Rohm & Haas Japan Co., Ltd., and 
METHABLENE S-2001 and SRK-200 both produced by 
Mitsubishi Rayon Co., Ltd. 
[0131] Speci?c examples of the other rubber polymers 
obtained by copolymeriZing the rubber polymer With the 
monomer component copolymer‘iZable thereWith include 
polybutadiene rubbers, styrene-butadiene copolymers 
(SBR), styrene-butadiene-styrene block copolymers (SBS), 
styrene-ethylene/butylene-styrene block copolymers 
(SEBS), styrene-ethylene/propylene-styrene block copoly 
mers (SEPS), ethylene-ethyl acrylate copolymers (EEA) and 
ethylene-methyl acrylate copolymers (EMA). 

Contents: 

[0132] In the thermoplastic resin composition according to 
the ?rst aspect of the present invention, the contents of the 
constituting components A to C are as folloWs. That is, the 
content of the resin component (componentA) comprising 10 
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to 90% by Weight of the aromatic polycarbonate resin (com 
ponent A1) and the thermoplastic resin other than the aro 
matic polycarbonate resin (component A2) With the proviso 
that the total content of the components A1 and A2 is 100% by 
Weight, is 40 to 99 parts by Weight; the content of the granular 
talc (component B) is 1 to 60 parts by Weight; and the content 
of the rubber polymer (component C) is 0 to 35 parts by 
Weight. 
[0133] The content ratio of the component A1 to the com 
ponent A2 is controlled such that the content of the compo 
nent A1 is 10 to 90% by Weight, preferably 25 to 90% by 
Weight, more preferably 50 to 85% by Weight and still more 
preferably 61 to 80% by Weight on the basis of 100% by 
Weight as a total amount of the components A1 and A2; and 
the content of the component A2 is 90 to 10% by Weight, 
preferably 75 to 10% by Weight, more preferably 50 to 15% 
by Weight and still more preferably 39 to 20% by Weight on 
the basis of 100% by Weight as a total amount of the compo 
nents A1 and A2. When the content of the component A1 is 
less than 10% by Weight, the resultant resin composition 
tends to be insu?icient in impact resistance, Whereas When 
the content of the componentA1 is more than 90% by Weight, 
the resultant resin composition tends to be deteriorated in 
thermal stability, ?uidity and chemical resistance. 
[0134] The content of the component B is 1 to 60 parts by 
Weight, preferably 3 to 50 parts by Weight and more prefer 
ably 5 to 35 parts by Weight on the basis of 100 parts by Weight 
of a total amount of the components A, B and C. When the 
content of the component B is less than 1 part by Weight, the 
resultant resin composition tends to be insuf?cient in rigidity, 
Whereas When the content of the component B is more than 60 
parts by Weight, the resultant resin composition tends to be 
deteriorated in impact resistance and thermal stability. 
[0135] Also, the content ofthe component C is 0 to 35 parts 
by Weight, preferably 1 to 30 parts by Weight and more 
preferably 3 to 25 parts by Weight on the basis of 100 parts by 
Weight of a total amount of the components A, B and C. When 
the component C is blended in an amount of not less than 1 
part by Weight, the resultant resin composition tends to 
exhibit a good impact resistance. Whereas, When the content 
of the component C is more than 35 parts by Weight, the 
resultant resin composition tends to be deteriorated in thermal 
stability and rigidity. 

Phosphorus-Based Compound (Component D): 
[0136] The thermoplastic resin composition according to 
the ?rst aspect of the present invention preferably further 
comprises a phosphorus-based compound as a component D 
(hereinafter occasionally referred to merely as the “compo 
nent D”) for the purpose of improving a thermal stability and 
heat resistance of the resin composition, unless the addition of 
the component D adversely affects the aimed effects of the 
present invention. As the phosphorus-based compound, there 
may be used optional knoWn phosphorus-based compounds. 
Speci?c examples of the phosphorus-based compound 
include oxo acids of phosphorus such as phosphoric acid, 
phosphonic acid, phosphorous acid, phosphinic acid and 
polyphosphoric acid; acid pyrophosphoric acid metal salts 
such as acid sodium pyrophosphate, acid potassium pyro 
phosphate and acid calcium pyrophosphate; phosphates of 
metals of Group 1 or Group 2B such as potassium phosphate, 
sodium phosphate, cesium phosphate and Zinc phosphate; 
organic phosphate compounds; organic phosphite com 
pounds; and organic phosphonite compounds. Among these 
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phosphorus-based compounds, preferred are the organic 
phosphate compounds represented by the following general 
formula (I) and/or the organic phosphite compounds repre 
sented by the folloWing general formula (II). 

Wherein R is an alkyl group or an aryl group and the plural R 
groups, if any, may be the same or different; and m is an 
integer of 0 to 2, 

(H) 
onzc cnzo 

onzc cnzo 

Wherein R' is an alkyl group or an aryl group and the R' groups 
may be the same or different. 

[0137] In the general formula (I), R is preferably an alkyl 
group having 1 to 30 carbon atoms or an aryl group having 6 
to 30 carbon atoms, and more preferably an alkyl group 
having 2 to 25 carbon atoms; and m is preferably 1 and/or 2. 
[0138] In the general formula (II), R' is preferably an alkyl 
group having 1 to 30 carbon atoms or an aryl group having 6 
to 30 carbon atoms. Speci?c examples of the phosphite rep 
resented by the above general formula (II) include distearyl 
pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl) pen 
taerythritol diphosphite and bis(2,6-di-tert-butyl-4-meth 
ylphenyl) pentaerythritol diphosphite. 
[0139] The content of the phosphorus-based compound is 
preferably 0.001 to 1 part by Weight, more preferably 0.01 to 
0.7 part by Weight and still more preferably 0.03 to 0.5 part by 
Weight on the basis of 100 parts by Weight of a total amount of 
the components A, B and C. 

Other Components: 

[0140] The thermoplastic resin composition of the present 
invention may also contain various additives for resins, if 
required, unless the addition of these additives adversely 
affects the aimed effects of the present invention. Examples of 
the additives for resins include antioxidants, release agents, 
inorganic ?llers other than talc, ultraviolet absorbers, dyes 
and pigments, ?ame retardants, dropping inhibitors, antistatic 
agents, antifogging agents, lubricants, anti-blocking agents, 
?uidity improvers, plasticiZers, dispersants and antibacterial 
agents. These additives may be used in combination of any 
tWo or more thereof. Typical examples of the suitable addi 
tives usable in the thermoplastic resin composition of the 
present invention are more speci?cally explained beloW. 
[0141] Examples of the antioxidant include hindered phe 
nol-based antioxidants. Speci?c examples of the hindered 
phenol-based antioxidants include pentaerythritol tetrakis[3 
(3, 5 -di -tert-butyl -4 -hydroxyphenyl)propionate], octadecyl 
3 -(3, 5-di-tert-butyl-4-hydroxyphenyl)propionate, thiodieth 
ylenebis [3 -(3 ,5 -di-tert-butyl-4-hydroxyphenyl)propionate], 
N,N'-hexane- 1 , 6-diylbis [3 -(3, 5 -di-tert-butyl-4-hydroxyphe 
nyl)propionamide], 2,4-dimethyl-6-(1-methylpentadecyl) 
phenol, diethyl[ [3 ,5 -bis(1,1-dimethylethyl)-4-hydroxyphe 
nyl]methyl]phosphate, 3,3',3",5,5',5-hexa-tert-butyl-a,a',a" 
(mesitylene-2,4,6-triyl)tri-p-cresol, 4,6-bis 
(octylthiomethyl)-o-cresol, ethylenebis(oxyethylene)bis[3 
(5-tert-butyl-4-hydroxy-m-tolyl)propionate], 
hexamethylenebis[3-(3,5-di-tert-butyl-4-hydroxyphenyl) 
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propionate], 1,3,5-tris(3,5-di-tert-butyl-4-hydroxybenZyl)-1, 
3,5-triaZine-2,4,6-(1H, 3H, 5H)-trione and 2,6-di-tert-butyl 
4-(4, 6-bis(octylthio)- 1 ,3 ,5 -triaZine-2-ylamino)phenol. 
These hindered phenol-based antioxidants may be used in 
combination of any tWo or more thereof. 

[0142] Among these hindered phenol-based antioxidants, 
preferred are pentaerythritol tetrakis[3-(3,5-di-tert-butyl-4 
hydroxyphenyl)propionate] and octadecyl-3-(3,5-di-tert-bu 
tyl-4-hydroxyphenyl)propionate. The above tWo phenol 
based antioxidants are respectively commercially available 
under tradenames “IRGANOX 1010” and “IRGANOX 
1076” from Ciba Specialty Chemicals, Corp. 
[0143] The content of the antioxidant in the resin compo 
sition is usually 0.001 to 1 part by Weight and preferably 0.01 
to 0.5 part by Weight on the basis of 100 parts by Weight ofa 
total amount of the components A, B and C. When the content 
of the antioxidant is less than 0.001 part by Weight, the effect 
of the antioxidant added tends to be insu?icient. Whereas, 
When the content of the antioxidant is more than 1 part by 
Weight, the effect of the antioxidant tends to be no longer 
increased, resulting in uneconomical process. 
[0144] As the release agent, there may be used at least one 
compound selected from the group consisting of aliphatic 
carboxylic acids, esters of aliphatic carboxylic acids and alco 
hols, aliphatic hydrocarbon compounds having a number 
average molecular Weight of 200 to 15000, and polysiloxane 
based silicone oils. 
[0145] Examples of the aliphatic carboxylic acids include 
saturated or unsaturated aliphatic mono-, di- or tri-carboxylic 
acids. The aliphatic carboxylic acids used herein also involve 
alicyclic carboxylic acids. Among them, the aliphatic car 
boxylic acids are preferably mono- or di-carboxylic acids 
having 6 to 36 carbon atoms and more preferably aliphatic 
saturated monocarboxylic acids having 6 to 36 carbon atoms. 
Speci?c examples of the aliphatic carboxylic acids include 
palmitic acid, stearic acid, caproic acid, capric acid, lauric 
acid, arachic acid, behenic acid, lignoceric acid, cerotic acid, 
melissic acid, tetratriacontanoic acid, montanoic acid, adipic 
acid and aZelaic acid. 
[0146] As the aliphatic carboxylic acids forming the esters 
of aliphatic carboxylic acids and alcohols, there may be used 
the same aliphatic carboxylic acids as described above. 
Examples of the alcohols include saturated or unsaturated 
monohydric alcohols and saturated or unsaturated polyhydric 
alcohols. These alcohols may contain a substituent group 
such as a ?uorine atom and an aryl group. In particular, among 
these alcohols, preferred are monohydric or polyhydric satu 
rated alcohols having not more than 30 carbon atoms, and 
more preferred are aliphatic saturated monohydric alcohols 
orpolyhydric alcohols having not more than 30 carbon atoms. 
[0147] The term “aliphatic” used herein also involves ali 
cyclic compounds. Speci?c examples of the alcohols include 
octanol, decanol, dodecanol, stearyl alcohol, behenyl alco 
hol, ethylene glycol, diethylene glycol, glycerol, pentaeryth 
ritol, 2,2-dihydroxyper?uoropropanol, neopentyl glycol, dit 
rimethylol propane and dipentaerythritol. 
[0148] MeanWhile, the above ester compounds may con 
tain the aliphatic carboxylic acids and the alcohols as impu 
rities, and may be in the form of a mixture containing a 
plurality of these compounds. 
[0149] Speci?c examples of the esters of the aliphatic car 
boxylic acids and alcohols include beesWax (mixture com 
prising myricyl palmitate as a main component), stearyl stear 
ate, behenyl behenate, stearyl behenate, glycerol 
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monopalmitate, glycerol monostearate, glycerol distearate, 
glycerol tristearate, pentaerythritol monopalmitate, pen 
taerythritol monostearate, pentaerythritol distearate, pen 
taerythritol tristearate and pentaerythritol tetrastearate. 
[0150] Examples of the aliphatic hydrocarbons having a 
number-average molecular Weight of 200 to 15000 include 
liquid para?ins, paraf?n Waxes, micro Waxes, polyethylene 
Waxes, Fischer-Tropsch Waxes and ot-ole?n oligomers having 
3 to 12 carbon atoms. The aliphatic hydrocarbons used 
therein also involve alicyclic hydrocarbons. In addition, these 
hydrocarbon compounds may be partially oxidiZed. Among 
these aliphatic hydrocarbons, preferred are paraf?n Waxes, 
polyethylene Waxes and partially oxidized polyethylene 
Waxes, and more preferred are paraf?n Waxes and polyethyl 
ene Waxes. The number-average molecular Weight of the 
aliphatic hydrocarbons is preferably 200 to 5000. These ali 
phatic hydrocarbons may be in the form of a single substance 
or a mixture of various substances Which are different in 
components and molecular Weight from each other as long as 
the content of the main component lies Within the above 
speci?ed range. 
[0151] Examples of the polysiloxane-based silicone oils 
include dimethyl silicone oils, phenylmethyl silicone oils, 
diphenyl silicone oils and ?uorinated alkyl silicones. These 
silicone oils may be used in combination of any tWo or more 
thereof. 
[0152] The content of the release agent in the resin compo 
sition is usually 0.001 to 2 parts by Weight and preferably 0.01 
to 1 part by Weight on the basis of 100 parts by Weight ofa 
total amount of the components A, B and C. When the content 
of the release agent is less than 0.001 part by Weight, the 
releasing effect tends to be insu?icient, Whereas When the 
content of the release agent is more than 2 parts by Weight, 
there tend to arise problems such as deteriorated hydrolysis 
resistance of the resultant resin composition and contamina 
tion of a mold used upon injection molding. 
[0153] Speci?c examples of the inorganic ?llers other than 
talc include glass-based ?llers such as glass ?ber (chopped 
strand), glass short ?ber (milled ?ber), glass ?akes and glass 
beads; carbon-based ?llers such as carbon ?ber, carbon short 
?ber, carbon nanotube and graphite; Whiskers such as potas 
sium titanate Whiskers and aluminum borate Whiskers; sili 
cate compounds such as mica, Wollastonite, kaolinite, Zonot 
lite, sepiolite, attapulgite, montmorillonite, bentonite and 
smectite; silica; alumina; and calcium carbonate. Among 
these inorganic ?llers, preferred are mica, Wollastonite and 
kaolinite. These inorganic ?lers may be used in combination 
of any tWo or more thereof. 

[0154] The content of the inorganic ?ller in the resin com 
position is usually 1 to 60 parts by Weight, preferably 3 to 50 
parts by Weight and more preferably 5 to 30 parts by Weight 
on the basis of 100 parts by Weight of a total amount of the 
components A, B and C. When the content of the inorganic 
?ller is less than 1 part by Weight, the reinforcing effect tends 
to be insu?icient, Whereas When the content of the inorganic 
?ller is more than 60 parts by Weight, the resultant resin 
composition tends to be deteriorated in appearance and 
impact resistance and tends to be insuf?cient in ?uidity. 
[0155] Speci?c examples of the ultraviolet absorbers 
include inorganic ultraviolet absorbers such as cerium oxide 
and Zinc oxide; and organic ultraviolet absorbers such as 
benZotriaZole compounds, benZophenone compounds and 
triaZine compounds. Among these ultraviolet absorbers, pre 
ferred are the organic ultraviolet absorbers, and more pre 
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ferred is at least one compound selected from the group 
consisting of benZotriaZole compounds, 2-(4,6-diphenyl-1,3, 
5-triaZine-2-yl)-5-[(hexyl)oxy]-phenol, 2-[4,6-bis(2,4-dim 
ethylphenyl)-1,3,5-triaZine-2-yl)-5-(octyloxy)-phenol, 2,2‘ 
(1,4-phenylene)bis[4H-3,1-benZoxaZine-4-one], and [(4 
methoxyphenyl)-methylene]-propanedioic acid dimethyl 
ester. 

[0156] Speci?c examples of the benZotriaZole compounds 
include a condensed product of methyl-3-[3-tert-butyl-5 
(2H-benZotriaZole-2-yl)-4-hydroxyphenyl]propionate and 
polyethylene glycol. Speci?c examples of the other benZot 
riaZole compounds include 2-bis(5-methyl-2-hydroxyphe 
nyl)benZotriaZole, 2-(3,5-di-tert-butyl-2-hydroxyphenyl) 
benZotriaZole, 2-(3',5'-di-tert-butyl-2'-hydroxyphenyl)-5 
chlorobenZotriaZole, 2-(3-tert-butyl-5-methyl-2 
hydroxyphenyl)-5-chlorobenZotriaZole, 2-(2'-hydroxy-5' 
tert-octylphenyl)benZotriaZole, 2-(3,5-di-tert-amyl-2 
hydroxyphenyl)benZotriaZole, 2-[2-hydroxy-3,5-bis(0t,0t 
dimethylbenZyl)phenyl] -2H-benZotriaZole, 2,2‘ 
methylenebis[4-(1,1,3,3-tetramethylbutyl)-6-(2N 
benZotriaZole-2-yl)phenol], and a condensed product of 
[methyl-3-[3-tert-butyl-5-(2H-benZotriaZole-2-yl)-4-hy 
droxyphenyl]propionate and polyethylene glycol. These ben 
ZotriaZole compounds may be used in combination of any tWo 
or more thereof. 

[0157] Among these benZotriaZole compounds, preferred 
are 2-(2'-hydroxy-5'-tert-octylphenyl)benZotriaZole, 2-[2 
hydroxy-3,5-bis(0t,ot-dimethylbenzyl)phenyl]-2H-benZot 
riaZole, 2-(4,6-diphenyl-1,3,5-triaZine-2-yl)-5-[(hexyl)oxy] 
phenol, 2-[4,6-bis(2,4-dimethylphenyl)-1,3,5-triaZine-2-yl) 
5-(octyloxy)-phenol and 2,2'-methylene-bis[4-(1,1,3,3 
tetramethylbutyl)-6-(2N-benZotriaZole-2 -yl)phenol]. 
[0158] The content of the ultraviolet absorber in the resin 
composition is usually 0.01 to 3 parts by Weight and prefer 
ably 0.1 to 1 part by Weight on the basis of 100 parts by Weight 
of a total amount of the components A, B and C. When the 
content of the ultraviolet absorber is less than 0.001 part by 
Weight, the effect of improving a Weather resistance of the 
resin composition tends to be insuf?cient, Whereas When the 
content of the ultraviolet absorber is more than 3 parts by 
Weight, there tend to arise problems such as mold deposits. 
[0159] As the dye and pigment, there may be used inor 
ganic pigments, organic pigments and organic dyes. 
Examples of the inorganic pigments include carbon blacks; 
sul?de-based pigments such as cadmium red and cadmium 
yelloW; silicate-based pigments such as ultramarine blue; 
oxide-based pigments such as titanium oxide, Zinc White, red 
iron oxide, chromium oxide, iron black, titanium yelloW, 
Zinc-iron-based broWn, titanium/cobalt-based green, cobalt 
green, cobalt blue, copper/chromium-based black and cop 
per/iron-based black; chromate-based pigments such as 
chrome yelloW and molybdate orange; and ferrocyanide 
based pigments such as Prussian blue. Examples of the 
organic pigment and organic dyes include phthalocyanine 
based dyes and pigments such as copper phthalocyanine blue 
and copper phthalocyanine green; aZo-based dyes and pig 
ments such as nickel aZo yelloW; condensed polycyclic dyes 
and pigments such as thioindigo-based compounds, 
perynone-based compounds, perylene-based compounds, 
quinacridone-based compounds, dioxaZine-based com 
pounds, isoindolinone-based compounds and quinaphtha 
lone-based compounds; and anthraquinone-based, heterocy 
clic and methyl-based dyes and pigments. These dyes and 
pigments may be used in combination of any tWo or more 
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thereof. Among these dyes and pigments, from the vieWpoint 
of a good thermal stability, preferred are titanium oxide, 
carbon blacks, cyanine-based compounds, quinoline-based 
compounds, anthraquinone-based compounds and phthalo 
cyanine-based compounds. 
[0160] The content of the dye and pigment in the resin 
composition is usually not more than 5 parts by Weight, 
preferably not more than 3 parts by Weight and more prefer 
ably not more than 2 parts by Weight on the basis of 100 parts 
by Weight of a total amount of the components A, B and C. 
When the content of the dye and pigment is more than 5 parts 
by Weight, the resultant resin composition tend to be insu?i 
cient in impact resistance. 
[0161] Examples of the ?ame retardant include halogen 
based ?ame retardants such as polycarbonates of halogenated 
bisphenol A, brominated bisphenol-based epoxy resins, bro 
minated bisphenol-based phenoxy resins and brominated 
polystyrenes; phosphate-based ?ame retardants; organic 
metal salt-based ?ame retardants such as dipotassium diphe 
nyl sulfone-3,3'-disulfonate, potassium diphenyl sulfone-3 
sulfonate and potassium per?uorobutane sulfonate; and poly 
organosiloxane-based ?ame retardants. Among these ?ame 
retardants, preferred are phosphate-based ?ame retardants. 
[0162] Speci?c examples of the phosphate-based ?ame 
retardants include triphenyl phosphate, resorcinol-bis(dixy 
lenylphosphate), hydroquinone-bis(dixylenylphosphate), 
4,4'-bisphenol-bis(dixylenylphosphate), bisphenol A-bis 
(dixylenylphosphate), resorcinol-bis(diphenylphosphate), 
hydroquinone-bis(diphenylphosphate), 4,4'-biphenyl-bis 
(diphenylphosphate) and bisphenol A-bis(diphenylphos 
phate). These phosphate-based ?ame retardants may be used 
in combination of any tWo or more thereof. Among these 
phosphate-based ?ame retardants, preferred are resorcinol 
bis(dixylenylphosphate) and bisphenol A-bis(diphenylphos 
phate). 
[0163] The content of the ?ame retardant in the resin com 
position is usually 1 to 30 parts by Weight, preferably 3 to 25 
parts by Weight and more preferably 5 to 20 parts by Weight 
on the basis of 100 parts by Weight of a total amount of the 
components A, B and C. When the content of the ?ame 
retardant is less than 1 part by Weight, the resultant resin 
composition tend to be insu?icient in ?ame retardancy, 
Whereas When the content of the ?ame retardant is more than 
30 parts by Weight, the resultant resin composition tend to be 
deteriorated in heat resistance. 
[0164] Examples of the dropping inhibitor used in the 
present invention include ?uorinated polyole?ns such as 
poly?uoroethylene. Among these ?uorinated polyole?ns, 
especially preferred is polytetra?uoroethylene having a 
?bril-forming property Which tends to be readily dispersed in 
the polymer and cause molecules of the polymer to be bonded 
to each other therethrough to form a ?brous material. The 
polytetra?uoroethylene having a ?bril-forming property is 
classi?ed into Type 3 according to ASTM standard. The poly 
tetra?uoroethylene may be used in the form of not only a solid 
but also an aqueous dispersion. Examples of commercially 
available products of the polytetra?uoroethylene having a 
?bril-forming property include “Te?on (registered trade 
mark) 6J” and “Te?on (registered trademark) 30]” both pro 
duced by Mitsui-DuPont Fluorochemical Co., Ltd., and 
“Poly?on” (tradename) produced by Daikin Kogyo Co., Ltd. 
[0165] The content of the dropping inhibitor in the resin 
composition is usually 0.02 to 4 parts by Weight and prefer 
ably 0.03 to 3 parts by Weight on the basis of 100 parts by 
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Weight of a total amount of the components A, B and C. When 
the content of the dropping inhibitor is more than 5 parts by 
Weight, a molded product obtained from the resultant resin 
composition tend to be deteriorated in appearance. 
[0166] Next, the thermoplastic resin composition accord 
ing to the second aspect of the present invention is explained. 
The thermoplastic resin composition according to the second 
aspect of the present invention comprises 40 to 99 parts by 
Weight of an aromatic polycarbonate resin (component A); l 
to 60 parts by Weight of a granular talc (component B) having 
a bulk density of 0.4 to 1.5 g/mL Which is obtained by granu 
lating a talc having an average particle siZe of 0.1 to 10 um; 
and a rubber polymer (component C) in an amount of 3 to 35 
parts by Weight on the basis of 100 parts by Weight ofa total 
amount of the components A and B, Wherein the granular talc 
(component B) has a particle siZe in Which a proportion of a 
500 um-mesh screen residue thereof is not less than 55% by 
Weight. 

Aromatic Polycarbonate Resin (Component A): 

[0167] The aromatic polycarbonate resin used as the com 
ponent A in the thermoplastic resin composition according to 
the second aspect of the present invention (hereinafter occa 
sionally referred to merely as the “component A”) is substan 
tially the same as the aromatic polycarbonate resin (compo 
nent Al) used in the thermoplastic resin composition 
according to the ?rst aspect of the present invention. There 
fore, the descriptions concerning the component A1 of the 
thermoplastic resin composition according to the ?rst aspect 
of the present invention are directly applied to the component 
A of the thermoplastic resin composition according to the 
second aspect of the present invention. 

Granular Talc (Component B): 

[0168] The granular talc used as the component B in the 
thermoplastic resin composition according to the second 
aspect of the present invention (hereinafter occasionally 
referred to merely as the “component B”) is substantially the 
same as the granular talc (component B) used in the thermo 
plastic resin composition according to the ?rst aspect of the 
present invention. Therefore, the descriptions concerning the 
component B of the thermoplastic resin composition accord 
ing to the ?rst aspect of the present invention are directly 
applied to the component B of the thermoplastic resin com 
position according to the second aspect of the present inven 
tion. 

Rubber Polymer (Component C): 
[0169] The rubber polymer used as the component C in the 
thermoplastic resin composition according to the second 
aspect of the present invention (hereinafter occasionally 
referred to merely as the “component C”) is substantially the 
same as the rubber polymer (component C) used in the ther 
moplastic resin composition according to the ?rst aspect of 
the present invention. Therefore, the descriptions concerning 
the component C of the thermoplastic resin composition 
according to the ?rst aspect of the present invention are 
directly applied to the component C of the thermoplastic resin 
composition according to the second aspect of the present 
invention. 

Contents: 

[0170] In the thermoplastic resin composition according to 
the second aspect of the present invention, the contents of the 
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components A to C are as follows. That is, the content of the 
aromatic polycarbonate resin (component A) is 40 to 99 parts 
by Weight; the content of the granular talc (component B) is 1 
to 60 parts by Weight; and the content of the rubber polymer 
(component C) is 3 to 35 parts by Weight on the basis of 100 
parts by Weight of a total amount of the components A and B. 

[0171] The content ratio of the component A to the compo 
nent B is adjusted such that the content of the componentA is 
40 to 99 parts by Weight, preferably 50 to 97 parts by Weight 
and more preferably 60 to 95 parts by Weight on the basis of 
100 parts by Weight of a total amount of the components A 
and B; and the content of the component B is 1 to 60 parts by 
Weight, preferably 3 to 50 parts by Weight and more prefer 
ably 5 to 40 parts by Weight on the basis of 100 parts by Weight 
of a total amount of the components A and B. When the 
content of the component B is less than 1 part by Weight, the 
resultant resin composition tends to be insu?icient in rigidity, 
Whereas When the content of the component B is more than 60 
parts by Weight, the resultant resin composition tends to be 
deteriorated in impact resistance and thermal stability. 
[0172] Also, the content of the component C is 3 to 35 parts 
by Weight, preferably 4 to 30 parts by Weight and more 
preferably 5 to 25 parts by Weight on the basis of 100 parts by 
Weight of a total amount of the components A and B. When 
the content of the component C is less than 3 parts by Weight, 
the resultant resin composition tends to be insu?icient in 
thermal stability and impact resistance. Whereas, When the 
content of the component C is more than 35 parts by Weight, 
the resultant resin composition tends to be deteriorated in 
thermal stability and rigidity. 

Phosphorus-Based Compound (Component D): 

[0173] The thermoplastic resin composition according to 
the second aspect of the present invention preferably further 
comprises a phosphorus-based compound as a component D 
(hereinafter occasionally referred to merely as the “compo 
nent D” for the purpose of improving a thermal stability of the 
resin composition unless the addition of the component D 
adversely affects the aimed effects of the present invention. 
The phosphorus-based compound used as the component D 
in the thermoplastic resin composition according to the sec 
ond aspect of the present invention is substantially the same as 
the phosphorus-based compound (component D) used in the 
thermoplastic resin composition according to the ?rst aspect 
of the present invention. Therefore, the descriptions concem 
ing the component D of the thermoplastic resin composition 
according to the ?rst aspect of the present invention are 
directly applied to the component D of the thermoplastic resin 
composition according to the second aspect of the present 
invention. 

[0174] The content of the phosphorus-based compound in 
the rein composition is preferably 0.001 to 1 part by Weight, 
more preferably 0.01 to 0.8 part by Weight and still more 
preferably 0.03 to 0.6 part by Weight on the basis of 100 parts 
by Weight of a total amount of the components A and B. 

Other Components: 

[0175] The thermoplastic resin composition according to 
the second aspect of the present invention may also further 
comprise other resins or various additives for resins, if 
required, unless the addition of these resins and additives 
adversely affects the aimed effects of the present invention. 
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[0176] The other resins are substantially the same as the 
thermoplastic resin other than the aromatic polycarbonate 
resin (component A2) used in the thermoplastic resin com 
position according to the ?rst aspect of the present invention. 
Therefore, the descriptions concerning the component A2 of 
the thermoplastic resin composition according to the ?rst 
aspect of the present invention are directly applied to the other 
resins Which may be used in the thermoplastic resin compo 
sition according to the second aspect of the present invention. 
[0177] Also, the various additives for resins are substan 
tially the same as the various additives for resins used as the 
other components in the thermoplastic resin composition 
according to the ?rst aspect of the present invention. There 
fore, the descriptions concerning the various additives for 
resins used in the thermoplastic resin composition according 
to the ?rst aspect of the present invention are directly applied 
to those used in the thermoplastic resin composition accord 
ing to the second aspect of the present invention. MeanWhile, 
the amounts of the various additives for resins blended are as 
folloWs. 
[0178] The content of the antioxidant in the resin compo 
sition is usually 0.001 to 1 part by Weight and preferably 0.01 
to 0.5 part by Weight on the basis of 100 parts by Weight ofa 
total amount of the components A, B and C. When the content 
of the antioxidant is less than 0.001 part by Weight, the effect 
of the antioxidant added tends to be insu?icient. Whereas, 
When the content of the antioxidant is more than 1 part by 
Weight, the effect of the antioxidant tends to be no longer 
increased, resulting in uneconomical process. 
[0179] The content of the release agent in the resin compo 
sition is usually 0.001 to 2 parts by Weight and preferably 0.01 
to 1 part by Weight on the basis of 100 parts by Weight of a 
total amount of the components A, B and C. When the content 
of the release agent is less than 0.001 part by Weight, the 
releasing effect tends to be insu?icient, Whereas When the 
content of the release agent is more than 2 parts by Weight, 
there tend to arise problems such as deteriorated hydrolysis 
resistance of the resultant resin composition and contamina 
tion of a mold used upon injection molding. 
[0180] The content of the inorganic ?ller other than talc in 
the resin composition is usually 1 to 60 parts by Weight, 
preferably 3 to 50 parts by Weight and more preferably 5 to 30 
parts by Weight on the basis of 100 parts by Weight ofa total 
amount of the components A, B and C. When the content of 
the inorganic ?ller is less than 1 part by Weight, the reinforc 
ing effect tends to be insuf?cient, Whereas When the content 
of the inorganic ?ller is more than 60 parts by Weight, the 
resultant resin composition tends to be deteriorated in appear 
ance and impact resistance and tends to be insuf?cient in 
?uidity. 
[0181] The content of the ultraviolet absorber in the resin 
composition is usually 0.01 to 3 parts by Weight and prefer 
ably 0.1 to 1 part by Weight on the basis of 100 parts by Weight 
of a total amount of the components A, B and C. When the 
content of the ultraviolet absorber is less than 0.001 part by 
Weight, the effect of improving a Weather resistance of the 
resin composition tends to be insuf?cient, Whereas When the 
content of the ultraviolet absorber is more than 3 parts by 
Weight, there tend to arise problems such as mold deposits. 
[0182] The content of the dye and pigment in the resin 
composition is usually not more than 5 parts by Weight, 
preferably not more than 3 parts by Weight and more prefer 
ably not more than 2 parts by Weight on the basis of 100 parts 
by Weight of a total amount of the components A, B and C. 
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When the content of the dye and pigment is more than 5 parts 
by Weight, the resultant resin composition tend to be insu?i 
cient in impact resistance. 
[0183] The content of the ?ame retardant in the resin com 
position is usually 1 to 30 parts by Weight, preferably 3 to 25 
parts by Weight and more preferably 5 to 20 parts by Weight 
on the basis of 100 parts by Weight of a total amount of the 
components A, B and C. When the content of the ?ame 
retardant is less than 1 part by Weight, the resultant resin 
composition tend to be insu?icient in ?ame retardancy, 
Whereas When the content of the ?ame retardant is more than 
parts by Weight, the resultant resin composition tend to be 
deteriorated in heat resistance. 
[0184] The content of the dropping inhibitor in the resin 
composition is usually 0.02 to 4 parts by Weight and prefer 
ably 0.03 to 3 parts by Weight on the basis of 100 parts by 
Weight of a total amount of the components A, B and C. When 
the content of the dropping inhibitor is more than 5 parts by 
Weight, a molded product obtained from the resultant resin 
composition tend to be deteriorated in appearance. 
[0185] Next, the thermoplastic resin composition accord 
ing to the third aspect of the present invention is explained. 
The thermoplastic resin composition according to the third 
aspect of the present invention comprises 40 to 99 parts by 
Weight of a resin component (componentA) comprising 50 to 
100% by Weight of an aromatic polycarbonate resin (compo 
nent A1) and 50 to 0% by Weight of a thermoplastic resin 
other than the aromatic polycarbonate resin (component A2) 
With the proviso that a total content of the components A1 and 
A2 is 100% by Weight; 1 to 60 parts by Weight of a granular 
talc (component B) having a bulk density of 0.4 to 1.5 g/mL 
Which is obtained by granulating a talc having an average 
particle siZe of 0.1 to 10 um; and at least one ?ame retardant 
(component E) selected from the group consisting of an 
organic alkali metal salt and/or an organic alkali earth metal 
salt (component E1), an organophosphorus-based ?ame 
retardant (component E2) and a silicone-based resin (compo 
nent E3), and a ?uorinated polyole?n (component F), the 
components E and F being present in amounts of 0.01 to 40 
parts by Weight and 0.01 to 5 parts by Weight, respectively, on 
the basis of 100 parts by Weight of a total amount of the 
components A and B, Wherein the granular talc (component 
B) has a particle siZe in Which a proportion of a 500 um-mesh 
screen residue thereof is not less than 55% by Weight. 

Aromatic Polycarbonate Resin (Component A1): 

[0186] The aromatic polycarbonate resin used as the com 
ponent A1 in the thermoplastic resin composition according 
to the third aspect of the present invention (hereinafter occa 
sionally referred to merely as the “component A1”) is sub 
stantially the same as the aromatic polycarbonate resin (com 
ponent A1) used in the thermoplastic resin composition 
according to the ?rst aspect of the present invention. There 
fore, the descriptions concerning the component A1 of the 
thermoplastic resin composition according to the ?rst aspect 
of the present invention are directly applied to the component 
A1 of the thermoplastic resin composition according to the 
third aspect of the present invention. 
Thermoplastic Resin Other than Aromatic Polycarbonate 
Resin (Component A2): 
[0187] The thermoplastic resin other than the aromatic 
polycarbonate resin used as the component A2 in the thermo 
plastic resin composition according to the third aspect of the 
present invention (hereinafter occasionally referred to merely 
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as the “component A2”) is substantially the same as the aro 
matic polycarbonate resin (component A2) used in the ther 
moplastic resin composition according to the ?rst aspect of 
the present invention. Therefore, the descriptions concerning 
the component A2 according to the ?rst aspect of the present 
invention are directly applied to the component A2 of the 
thermoplastic resin composition according to the third aspect 
of the present invention. 

Granular Talc (Component B): 

[0188] The granular talc used as the component B in the 
thermoplastic resin composition according to the third aspect 
of the present invention (hereinafter occasionally referred to 
merely as the “component B”) is substantially the same as the 
granular talc (component B) used in the thermoplastic resin 
composition according to the ?rst aspect of the present inven 
tion. Therefore, the descriptions concerning the component B 
of the thermoplastic resin composition according to the ?rst 
aspect of the present invention are directly applied to the 
component B of the thermoplastic resin composition accord 
ing to the third aspect of the present invention. 

Flame Retardant (Component E): 

[0189] The ?ame retardant used as the component E in the 
present invention (hereinafter occasionally referred to merely 
as the “component E”) comprises at least one ?ame retardant 
selected from the group consisting of an organic alkali metal 
salt and/or an organic alkali earth metal salt (component E1), 
an organophosphorus-based ?ame retardant (component E2) 
and a silicone-based resin (component E3). 
[0190] The organic alkali metal salt and/or the organic 
alkali earth metal salt used as the component E1 in the present 
invention (hereinafter occasionally referred to merely as the 
“component E1”) may be selected from various knoWn alkali 
and alkali earth metal salts conventionally used for imparting 
a ?ame retardancy to aromatic polycarbonate resins. In par 
ticular, among these compounds, preferred are alkali metals 
salts and/ or alkali earth metal salts of organic sulfonic acids. 
The organic sulfonic acids used in the present invention may 
be selected from various knoWn ones. In particular, per?uo 
roalkyl sulfonic acids and/ or aromatic sulfonic acids are pre 
ferred especially from the vieWpoint of a good ?ame retar 
dancy. 
[0191] Speci?c examples of the per?uoroalkyl sulfonic 
acids include tri?uoromethane sulfonic acid, per?uorobutane 
sulfonic acid, per?uorohexane sulfonic acid and per?uorooc 
tane sulfonic acid. These per?uoroalkyl sulfonic acids may be 
used alone or in combination of any tWo or more thereof. 
Among these per?uoroalkyl sulfonic acids, preferred are 
those containing a per?uoroalkyl group having 1 to 10 carbon 
atoms, more preferred are those containing a per?uoroalkyl 
group having 1 to 8 carbon atoms, and most preferred is 
per?uorobutane sulfonic acid. 
[0192] Speci?c examples of the aromatic sulfonic acids 
include diphenylsul?de-4,4'-disulfonic acid, 5-sulfo-isoph 
thalic acid, benZenesulfonic acid, dodecylbenZenesulfonic 
acid, naphthalene-2,6-disulfonic acid, biphenyl-3,3'-disul 
fonic acid, diphenylsulfone-3-sulfonic acid, diphenylsul 
fone-3,3'-disulfonic acid, potassium diphenylsulfoxide-4 
sulfonate and naphthalenesulfonic acid. These aromatic 
sulfonic acids may be used alone or in combination of any tWo 
or more thereof. Among these aromatic sulfonic acids, pre 
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ferred are diphenylsul?de-4,4'-disulfonic acid, benZene 
sulfonic acid and dodecylbenZenesulfonic acid. 
[0193] Examples of the alkali metal include lithium, 
sodium, potassium, rubidium and cesium. Examples of the 
alkali earth metal include beryllium, magnesium, calcium, 
strontium and barium. Among these alkali metals and alkali 
earth metals, preferred are lithium, sodium, potassium and 
cesium. 
[0194] Speci?c examples of the preferred organic alkali 
metal salt and/or organic alkali earth metal salt include potas 
sium per?uorobutanesulfonate, cesium per?uorobutane 
sulfonate, potassium diphenylsul?de-4,4'-disulfonate, 
sodium dodecylbenZenesulfonate and potassium dodecyl 
benZenesulfonate. Among these compounds, especially pre 
ferred is potassium per?uorobutanesulfonate. 
[0195] The organophosphorus-based ?ame retardant used 
as the component E2 in the present invention (hereinafter 
occasionally referred to merely as the “component E2”) is an 
organic compound containing phosphorus in a molecule 
thereof, and may be selected from various knoWn organic 
compounds conventionally used for imparting a ?ame retar 
dancy to aromatic polycarbonate resins. The organophospho 
rus-based ?ame retardant is preferably an organic phosphoric 
acid ester compound represented by the folloWing general 
formula (1) and/or general formula (2). 

(1) 
0 

(0)1112 

[0196] In the general formula (1), R1, R2 and R3 are each 
independently an alkyl group having 1 to 6 carbon atoms or an 
aryl group having 6 to 20 carbon atoms Which may be sub 
stituted With an alkyl group; and h, i and j are each indepen 
dently 0 or 1. 

[0197] The organic phosphoric acid ester compound repre 
sented by the above general formula (1) may be produced 
from phosphorus oxychloride, etc., by knoWn methods. Spe 
ci?c examples of the phosphorus-based compound repre 
sented by the general formula (1) include triphenyl phos 
phate, tricresyl phosphate, diphenyl 2-ethylcresyl phosphate, 
tri(isopropylphenyl) phosphate, diphenyl methyl phospho 
nate, diethyl phenyl phosphonate, diphenyl cresyl phosphate 
and tributyl phosphate. 

(2) 

(OLIRS (OhR6 

[0198] In the general formula (2), R4, R5, R6 and R7 are 
each independently an alkyl group having 1 to 6 carbon atoms 
or an aryl group having 6 to 20 carbon atoms Which may be 
substituted With an alkyl group; p, q, r and s are each inde 
pendently 0 or 1; t is an integer of l to 5; and X is an arylene 
group. 
[0199] The organic phosphoric acid ester compound repre 
sented by the above general formula (2) is a condensed phos 
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phoric acid ester in Which t in the general formula (2) is l to 
5. When using a mixture of the condensed phosphoric acid 
esters Which are different in the number of t from each other, 
an average value of plural t’s of the esters is determined as t of 
the mixture. In the general formula (2), X represents an 
arylene group. Examples of the arylene group include diva 
lent groups derived from dihydroxy compounds such as 
resorcinol, hydroquinone and bisphenol A. 
[0200] Speci?c examples of the organic phosphoric acid 
ester compound represented by the general formula (2), When 
using resorcinol as the dihydroxy compound, include phenyl 
resorcin-polyphosphate, cresyl-resorcin-polyphosphate, 
phenyl-cresyl-resorcin-polyphosphate, xylyl-resorcin-poly 
phosphate, phenyl-p-t-butylphenyl-resorcin-polyphosphate, 
phenyl-isopropyl-phenyl-resorcin-polyphosphate, cresyl 
xylyl-resorcin-polyphosphate, phenyl-isopropylphenyl-di 
isopropylphenyl-resorcin-polyphosphate, etc. 
[0201] The organophosphorus-based ?ame retardant used 
in the present invention include not only the above organic 
phosphoric acid ester compound, but also a phosphaZen com 
pound. Speci?c examples of the phosphaZen compound 
include at least one compound selected from the group con 
sisting of cyclic phenoxy phosphaZen compounds, chain-like 
phenoxy phosphaZen compounds and crosslinked phenoxy 
phosphaZen compounds. 
[0202] In the present invention, among the above organo 
phosphorus-based ?ame retardants, preferred are the organic 
phosphoric acid ester compounds represented by the general 
formula (2), more preferred are those having an acid value of 
not more than 0.5 mgKOH/g, and still more preferred are 
those having an acid value of not more than 0.2 mgKOH/g. 
The acid value used herein means the value measured by 
dissolving the organophosphorus-based ?ame retardant in a 
mixed solvent of alcohol and ether and subjecting the 
obtained solution to titration With 0.5N potassium hydroxide 
by using phenolphthalein as an indicator. 
[0203] The silicone-based resin used as the component E3 
in the present invention (hereinafter occasionally referred to 
merely as the “component E3”) may be usually selected from 
various optional knoWn silicone-based resins conventionally 
used for imparting a ?ame retardancy to aromatic polycar 
bonate resins. In general, there may be used silicone-based 
resins containing an aromatic hydrocarbon group and an ali 
phatic hydrocarbon group having 2 or more carbon atoms as 
a substituent group bonding to a silicon atom. Among these 
silicone-based resins, preferred are those silicone-based res 
ins in Which the content of the aromatic hydrocarbon in the 
substituent group bonding to silicon atom is not less than 40 
mol %. 
[0204] Examples of the aromatic hydrocarbon group 
include phenyl and naphthyl. Among these groups, preferred 
is phenyl. The aromatic hydrocarbon group may have a sub 
stituent group such as an epoxy group, an amino group, a 
hydroxyl group and a vinyl group. Examples of the aliphatic 
hydrocarbon group having 2 or more carbon atoms include 
unsubstituted alkyl groups such as ethyl, propyl, butyl, pentyl 
and hexyl, and substituted alkyl groups containing a substitu 
ent group such as an epoxy group, an amino group, a hydroxyl 
group and a vinyl group. The aliphatic hydrocarbon group 
preferably has 2 to 12 carbon atoms. 
[0205] The silicone-based resins are classi?ed into a mono 
functional to tetrafunctional types depending upon the num 
ber of oxygen atoms directly bonded to silicon atom. The 
silicone-based resin used in the present invention mainly 
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comprises a bifunctional silicone type resin (RaZSiO) and a 
trifunctional type silicone resin (RaSiO3/2) and may also 
comprise a monofunctional type silicone resin (Ra3 SiO1/2) or 
a tetrafunctional type silicone resin (SiO2). The substituent 
group Ra directly bonded to silicon atom is an aromatic 
hydrocarbon group and/or an aliphatic hydrocarbon group 
having 2 or more carbon atoms. In the silicone-based resin, 
the content of the aromatic hydrocarbon group in the substitu 
ent group Ra directly bonded to silicon atom is preferably not 
less than 40 mol % from the vieWpoint of a good ?ame 
retardancy of the resultant resin composition. 
[0206] The silicone-based resin may be produced by vari 
ous knoWn methods. For example, the silicone-based resin 
may be produced by hydrolyZing alkyl trialkoxysilanes, aryl 
trialkoxysilane, dialkyl dialkoxysilanes, alkyl aryl dialkox 
ysilanes, trialkyl alkoxysilanes, dialkyl aryl alkoxysilanes, 
alkyl diaryl alkoxysilanes, tetraalkoxysilanes, etc. The sili 
cone-based resin may be controlled in molecular structure 
(crosslinking degree) and molecular Weight by suitably 
adjusting a molar ratio of these raW silane compounds, 
hydrolysis rate, etc. Further, the raW alkoxysilanes might 
remain unreacted depending upon the production conditions. 
If the raW alkoxysilanes remain in the resin composition, the 
obtained resin composition tends to be deteriorated in 
hydrolysis resistance. Therefore, it is preferred that the 
amount of residual alkoxysilanes in the resin composition is 
smaller or no residual alkoxysilanes are present in the resin 
composition. 

Fluorinated Polyole?n (Component F): 

[0207] Examples of the ?uorinated polyole?n used as the 
component F in the thermoplastic resin composition accord 
ing to the third aspect of the present invention (hereinafter 
occasionally referred to merely as the “component F”) 
include ?uorinated polyole?ns such as poly?uoroethylene. 
Among these ?uorinated polyole?ns, preferred is polytet 
ra?uoroethylene having a ?bril-forming property Which 
tends to be readily dispersed in the polymer and cause mol 
ecules of the polymer to be bonded to each other therethrough 
to form a ?brous material. 

[0208] The polytetra?uoroethylene having a ?bril-forming 
property is classi?ed into Type 3 according to ASTM Stan 
dard. The polytetra?uoroethylene may be used in the form of 
not only a solid but also an aqueous dispersion. Examples of 
commercially available products of the polytetra?uoroethyl 
ene having a ?bril-forming property include “Te?on (regis 
tered trademark) 6]” and “Te?on (registered trademark) 30]” 
both produced by Mitsui-DuPont Fluorochemical Co., Ltd., 
and “Poly?on” (tradename) produced by Daikin Kogyo Co., 
Ltd. 

Rubber Polymer (Component C): 

[0209] The thermoplastic resin composition according to 
the third aspect of the present invention preferably further 
comprises a rubber polymer as a component C (hereinafter 
occasionally referred to merely as the “component C”) for the 
purpose of improving an impact resistance of the resin com 
position. The component C of the thermoplastic resin com 
position according to the third aspect of the present invention 
is substantially the same as the rubber polymer (component 
C) used in the thermoplastic resin composition according to 
the ?rst aspect of the present invention. Therefore, the 
descriptions concerning the component C of the thermoplas 
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tic resin composition according to the ?rst aspect of the 
present invention are directly applied to the component C of 
the thermoplastic resin composition according to the third 
aspect of the present invention. 

Phosphorus-Based Compound (Component D): 

[0210] The thermoplastic resin composition according to 
the third aspect of the present invention preferably further 
comprises a phosphorus-based compound as a component D 
(hereinafter occasionally referred to merely as the “compo 
nent D”) for the purpose of improving a thermal stability of 
the resin composition unless the addition of the component D 
adversely affects the aimed effects of the present invention. 
The phosphorus-based compound of the thermoplastic resin 
composition according to the third aspect of the present 
invention is substantially the same as the phosphorus-based 
compound (component D) used in the thermoplastic resin 
composition according to the ?rst aspect of the present inven 
tion. Therefore, the descriptions concerning the component D 
of the thermoplastic resin composition according to the ?rst 
aspect of the present invention are directly applied to the 
component D of the thermoplastic resin composition accord 
ing to the third aspect of the present invention. 

Contents: 

[0211] In the thermoplastic resin composition according to 
the third aspect of the present invention, the contents of the 
components A, B, E and F constituting the resin composition 
are as folloWs. That is, the thermoplastic resin composition 
comprises 40 to 99 parts by Weight of the resin component 
(component A) comprising 50 to 100% by Weight of the 
aromatic polycarbonate resin (component A1) and 50 to 0% 
by Weight of the thermoplastic resin other than the aromatic 
polycarbonate resin (component A2) With the proviso that a 
total content of the components A1 and A2 is 100% by 
Weight; 1 to 60 parts by Weight of the granular talc (compo 
nent B); and the ?ame retardant (component E) and the ?u 
orinated polyole?n (component F) in amounts of 0.01 to 40 
parts by Weight and 0.01 to 5 parts by Weight, respectively, on 
the basis of 100 parts by Weight of a total amount of the 
components A and B. 
[0212] In the case Where the resin composition comprises 
the component A2, the content ratio of the component A1 to 
the component A2 is adjusted such that the content of the 
component A1 is preferably 50 to 95% by Weight, more 
preferably 55 to 90% by Weight and still more preferably 60 
to 85% by Weight on the basis of 100% by Weight of a total 
amount of the components A1 and A2; and the content of the 
component A2 is preferably 50 to 5% by Weight, more pref 
erably 45 to 10% by Weight and still more preferably 40 to 
15% by Weight on the basis of 100% by Weight of a total 
amount of the components A1 and A2. When the content of 
the componentA1 is not less than 50% by Weight, the result 
ant resin composition tends to be enhanced in ?ame retar 
dancy and impact resistance, Whereas When the content of the 
componentA1 is less than 95% by Weight, the resultant resin 
composition tends to be enhanced in ?uidity. 
[0213] Also, the content ofthe component B is 1 to 60 parts 
by Weight, preferably 3 to 50 parts by Weight and more 
preferably 5 to 40 parts by Weight on the basis of 100 parts by 
Weight of a total amount of the components A and B. When 
the content of the component B is less than 1 part by Weight, 
the resultant resin composition tends to be insuf?cient in 
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rigidity, Whereas When the content of the component B is 
more than 60 parts by Weight, the resultant resin composition 
tends to be deteriorated in impact resistance and thermal 
stability. 
[0214] As to the component E, the content of the compo 
nent E1 is preferably 0.02 to 1 part by Weight, more preferably 
0.03 to 0.5 part by Weight and still more preferably 0.05 to 0.3 
part by Weight on the basis of 100 parts by Weight of a total 
amount of the components A and B. When the content of the 
component E1 is not less than 0.02 part by Weight, the result 
ant resin composition tends to be enhanced in ?ame retar 
dancy, Whereas When the content of the component E1 is less 
than 1 part by Weight, the resultant resin composition tends to 
be enhanced in ?ame retardancy and thermal stability. 
[0215] Also, the content of the component E2 is preferably 
1 to 35 parts by Weight, more preferably 3 to 30 parts by 
Weight and still more preferably 5 to 25 parts by Weight on the 
basis of 100 parts by Weight of a total amount of the compo 
nents A and B. When the content of the component E2 is not 
less than 1 part by Weight, the resultant resin composition 
tends to be enhanced in ?ame retardancy, Whereas When the 
content of the component E2 is less than 35 parts by Weight, 
the resultant resin composition tends to be enhanced in heat 
resistance and thermal stability. 
[0216] In addition, the content of the component E3 is 
preferably 0.1 to 5 parts by Weight, more preferably 0.2 to 4 
parts by Weight and still more preferably 0.3 to 3 parts by 
Weight on the basis of 100 parts by Weight of a total amount of 
the components A and B. When the content of the component 
E3 is not less than 1 part by Weight, the resultant resin com 
position tends to be enhanced in ?ame retardancy, Whereas 
When the content of the component E3 is less than 5 parts by 
Weight, the resultant resin composition tends to be enhanced 
in ?ame retardancy and impact resistance. 
[0217] The content of the component F is 0.01 to 5 parts by 
Weight, preferably 0.05 to 3.5 parts by Weight and more 
preferably 0.1 to 2 parts by Weight on the basis of 100 parts by 
Weight of a total amount of the components A and B. When 
the content of the component F is less than 0.01 part by 
Weight, the resultant resin composition tends to be insu?i 
cient in ?ame retardancy, Whereas When the content of the 
component F is not less than 5 parts by Weight, the resultant 
resin composition tends to be deteriorated in appearance of a 
molded product obtained from the resultant resin composi 
tion. 

[0218] Next, the content of the rubber polymer (component 
C) is preferably 1 to 30 parts by Weight, more preferably 3 to 
25 parts by Weight and still more preferably 5 to 20 parts by 
Weight on the basis of 100 parts by Weight of a total amount of 
the components A and B. When the amount of the component 
C blended is not less than 1 part by Weight, the resultant resin 
composition tends to be enhanced in impact resistance, 
Whereas When the content of the component C is less than 30 
parts by Weight, the resultant resin composition tends to be 
enhanced in rigidity and thermal stability. 
[0219] Also, the content of the phosphorus-based com 
pound (component D) is preferably 0.1 to 5 parts by Weight, 
more preferably 0.3 to 4 parts by Weight and still more pref 
erably 0.5 to 3 parts by Weight on the basis of 100 parts by 
Weight of the granular talc (component B). When the amount 
of the component D blended is not less than 0.1 part by 
Weight, the resultant resin composition tends to be enhanced 
in impact resistance, thermal stability and color tone, Whereas 
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When the content of the component D is more than 5 parts by 
Weight, the resultant resin composition tends to be deterio 
rated in thermal stability. 

Other Components: 

[0220] The thermoplastic resin composition according to 
the third aspect of the present invention may also further 
comprise various additives for resins, if required, unless the 
addition of these additives adversely affects the aimed effects 
of the present invention. The various additives for resins are 
substantially the same as the various additives for resins used 
as the other components in the thermoplastic resin composi 
tion according to the ?rst aspect of the present invention. 
Therefore, the descriptions concerning the various additives 
for resins of the thermoplastic resin composition according to 
the ?rst aspect of the present invention are directly applied to 
those used in the thermoplastic resin composition according 
to the third aspect of the present invention. Meanwhile, the 
amounts of the various additives for resins blended are as 
folloWs. 
[0221] The content of the antioxidant in the resin compo 
sition is usually 0.001 to 1 part by Weight and preferably 0.01 
to 0.5 part by Weight on the basis of 100 parts by Weight ofa 
total amount of the components A and B. When the content of 
the antioxidant is less than 0.001 part by Weight, the effect of 
the antioxidant added tends to be insu?icient. Whereas, When 
the content of the antioxidant is more than 1 part by Weight, 
the effect of the antioxidant tends to be no longer increased, 
resulting in uneconomical process. 
[0222] The content of the release agent in the resin compo 
sition is usually 0.001 to 2 parts by Weight and preferably 0.01 
to 1 part by Weight on the basis of 100 parts by Weight of a 
total amount of the components A and B. When the content of 
the release agent is less than 0.001 part by Weight, the releas 
ing effect tends to be insu?icient, Whereas When the content 
of the release agent is more than 2 parts by Weight, there tend 
to arise problems such as deteriorated hydrolysis resistance of 
the resultant resin composition and contamination of a mold 
used upon injection molding. 
[0223] The content of the ultraviolet absorber in the resin 
composition is usually 0.01 to 3 parts by Weight and prefer 
ably 0.1 to 1 part by Weight on the basis of 100 parts by Weight 
of a total amount of the components A and B. When the 
content of the ultraviolet absorber is less than 0.001 part by 
Weight, the effect of improving a Weather resistance of the 
resin composition tends to be insu?icient, Whereas When the 
content of the ultraviolet absorber is more than 3 parts by 
Weight, there tend to arise problems such as mold deposits. 
[0224] The content of the dye and pigment in the resin 
composition is usually not more than 5 parts by Weight, 
preferably not more than 3 parts by Weight and more prefer 
ably not more than 2 parts by Weight on the basis of 100 parts 
by Weight of a total amount of the components A and B. When 
the content of the dye and pigment is more than 5 parts by 
Weight, the resultant resin composition tend to be insuf?cient 
in impact resistance. 
[0225] The content of the inorganic ?ller other than talc in 
the resin composition is usually 1 to 60 parts by Weight, 
preferably 3 to 50 parts by Weight and more preferably 5 to 
parts by Weight on the basis of 100 parts by Weight ofa total 
amount of the components A and B. When the content of the 
inorganic ?ller is less than 1 part by Weight, the reinforcing 
effect tends to be insu?icient, Whereas When the content of the 
inorganic ?ller is more than 60 parts by Weight, the resultant 


























