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There are provided a resin composition comprising a poly 
lactic acid Which (i) comprises a poly-L-lactic acid (compo 
nent B-1) and a poly-D-lactic acid (component B-4), (ii) has 
a Weight ratio of the component B-1 to the component B-4 
(component B-1/componentB-4) of 10/90 to 90/10, and (iii) 
shoWs a proportion of melt peaks at 1950 C. or higher to all 
melt peaks in a temperature rising process in measurement by 
a differential scanning calorimeter (DSC) of at least 20%; a 
molded article of the resin composition; and methods for 
producing the resin composition and the molded article. 
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Fig. 2 
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Fig. 4 

Fig. 5 
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Fig. 6 
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RESIN COMPOSITION, MOLDED ARTICLE, 
AND PRODUCTION METHODS THEREOF 

FIELD OF THE INVENTION 

[0001] The present invention relates to a resin composition 
and a molded article that contain a polymer obtained from 
biomass resources. More speci?cally, it relates to a resin 
composition that contains a speci?c polylactic acid and has 
excellent heat resistance and hydrolysis resistance, and a 
molded article of the resin composition. 

BACKGROUND OF THE ART 

[0002] Thermoplastic resins have excellent heat resistance, 
mechanical properties, impact resistance and dimensional 
stability and are Widely used in ?elds such as an of?ce auto 
mation equipment ?eld, automobile ?eld and electric/elec 
tronic part ?eld. On the other hand, hoWever, the thermoplas 
tic resins also have an aspect that most of raW materials 
thereof rely on oil resources. 

[0003] In recent years, in vieW of fear of exhaustion of the 
oil resources and a problem of increase of carbon dioxide in 
air that causes global Warming, carbon-neutral biomass 
resources that do not rely on oils for raW materials and do not 
increase carbon dioxide by combustion thereof have been 
gathering great attention. Even in the ?eld of polymers, bio 
mass plastics produced from biomass resources have been 
ardently developed. 
[0004] A representative examples of the biomass plastics is 
polylactic acids, and use thereof has been increasingly 
expanded to dishes, packaging materials, miscellaneous 
goods and the like, because they have relatively high heat 
resistance and mechanical properties among the biomass 
plastics. In addition, the polylactic acids have also been stud 
ied for a possibility as industrial materials. 

[0005] HoWever, the properties of the polylactic acids such 
as mechanical properties and heat resistance are unsatisfac 
tory in order for the polylactic acids to be used as industrial 
materials in ?elds in Which thermoplastic resins are used. 
Further, the polylactic acids have a problem that they shoW 
signi?cantly loW hydrolysis resistance When used under Wet 
and hot conditions because they have biodegradability. 
[0006] Further, the polylactic acids have optical isomers, 
and it is knoWn that When a poly-L-lactic acid that is a poly 
mer of L-lactic acid and a poly-D-lactic acid that is a polymer 
of D-lactic acid are mixed together, they form stereocomplex 
crystals Which are a material shoWing a higher melting point 
than crystals of the poly-L-lactic acid alone or the poly-D 
lactic acid alone (see, Patent Document 1, Nonpatent Docu 
ment 1). An attempt to apply this stereocomplex polylactic 
acid to industrial applications such as automobile parts and 
household appliance parts by taking advantage of its heat 
resistance has been made (see, Patent document 2). 
[0007] HoWever, When this stereocomplex polylactic acid 
is produced by an industrially advantageous melt-extrusion 
process, it is very dif?cult to achieve stereo-complexi?cation 
to a suf?cient level. When stereo-complexi?cation is insu?i 
cient, the stereocomplex polylactic acid cannot exhibit good 
heat resistance that is a characteristic thereof. Further, 
although the stereocomplex polylactic acid has a tendency of 
shoWing a higher crystallization rate than the poly-L-lactic 
acid or poly-D-lactic acid, it is still insuf?cient to produce the 
stereocomplex polylactic acid ef?ciently by injection mold 

Sep. 9, 2010 

ing. As described above, even the stereocomplexpolylactic 
acid still has a number of problems in order to be used in Wide 
applications. 
[0008] Under the circumstances, an attempt to replace 
some of plastics Which rely on oils for raW materials by 
biomass plastics has recently been becoming popular as a 
measure for reducing environmental burdens of the plastics, 
and as to thermoplastic resins, it has been proposed to incor 
porate natural polymers such as corn starch into the resins 
(see, Patent document 3). Further, compositions comprising 
thermoplastic resins and polylactic acids have been proposed 
(see, Patent documents 4 to 6). 
[0009] As for polylactic acids, attempts to use them as 
industrial materials by introducing resins such as aromatic 
polycarbonates and a ?ame retardant into the polylactic acids 
have been made (see, Patent document 7) 
[0010] HoWever, it is the current situation that a problem of 
decrease of hydrolysis resistance that is derived from a char 
acteristic of the polylactic acids has not yet been solved and 
hinders the above materials from being used as industrial 
materials in various ?elds. 
(Patent document 1) Japanese Patent Laid-Open Publication 
No. 63-241024 
(Patent document 2) Japanese Patent No. 3583097 
(Patent document 3) Japanese Patent Laid-Open Re-Publica 
tion No. 7-506863 
(Patent document 4) Japanese Patent No. 3279768 
(Patent document 5) Japanese Patent Laid-Open Publication 
No. 2005-48066 
(Patent document 6) Japanese Patent Laid-Open Publication 
No. 2005-48067 
(Patent document 7) Japanese Patent Laid-Open Publication 
No. 2004- 1 90026 

(Nonpatent document 1) Macromolecules, 24, 5651 (1991) 

DISCLOSURE OF THE INVENTION 

First Aspect 

[0011] An object of the present invention is to provide a 
resin composition and a molded article that use a biomass 
derived polylactic acid and cause small burdens on the envi 
ronment. Another object of the present invention is to provide 
a resin composition Which comprises a thermoplastic resin 
(component A) and a polylactic acid (component B) and has 
excellent hydrolysis resistance. Still another object of the 
present invention is to provide a resin composition having 
excellent heat resistance and chemical resistance. Still 
another object of the present invention is to provide a molded 
article having excellent heat resistance, mechanical proper 
ties, hydrolysis resistance and chemical resistance. 
[0012] The present inventors have found that a molded 
article having excellent heat resistance, mechanical proper 
ties, hydrolysis resistance and chemical resistance is obtained 
by molding a resin composition that comprises a thermoplas 
tic resin (component A) and a polylactic acid having a high 
stereocomplex crystal content, the polylactic acid being 
obtained by melt-kneading a polylactic acid containing at 
least 90% of L-lactic acid unit and a polylactic acid contain 
ing at least 90% of D-lactic acid unit at high temperatures, and 
have completed the present invention based on this ?nding. 
[0013] That is, the present invention relates to a resin com 
position comprising 100 parts by Weight of thermoplastic 
resin (component A) and l to 200 parts by Weight of polylac 
tic acid (component B), Wherein (i) the component B com 
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prises a polylactic acid (component B- 1) that comprises 90 to 
100 mol % of L-lactic acid unit and 0 to 10 mol % of D-lactic 
acid unit and/or units other than lactic acid and a polylactic 
acid (component B-4) that comprises 90 to 100 mol % of 
D-lactic acid unit and 0 to 10 mol % of L-lactic acid unit 
and/ or units other than lactic acid, (ii) the Weight ratio (com 
ponent B-1/component B-4) of the component B-1 to com 
ponent B-4 in the component B is Within a range of 10/ 90 to 
90/ 10, and (iii) the component B in the resin composition 
shoWs a proportion of melt peaks at 195° C. or higher to all 
melt peaks in a temperature rising process in measurement by 
a differential scanning calorimeter (DSC) of at least 20%. 

[0014] Further, the present invention relates to a method for 
producing a resin composition by melt-kneading 100 parts by 
Weight of thermoplastic resin (component A) and 1 to 200 
parts by Weight of polylactic acid (component B), Wherein 
(i) the component B comprises a polylactic acid (component 
B-1) that comprises 90 to 100 mol % ofL-lactic acid unit and 
0 to 10 mol % of D-lactic acid unit and/or units other than 
lactic acid and a polylactic acid (component B-4) that com 
prises 90 to 100 mol % of D-lactic acid unit and 0 to 10 mol 
% of L-lactic acid unit and/or units other than lactic acid, 

(ii) the Weight ratio (component B-1/component B-4) of the 
component B-1 to component B-4 in the component B is 
Within a range of 10/ 90 to 90/10, and 

(iii) the component B shoWs a proportion of melt peaks at 
1950 C. or higher to all melt peaks in a temperature rising 
process in measurement by a differential scanning calorim 
eter (DSC) of at least 20%. 

(Second Aspect) 

[0015] An object of the present invention is to provide a 
resin composition and a molded article that use a biomass 
derived polylactic acid and cause small burdens on the envi 
ronment. Another object of the present invention is to provide 
a resin composition comprising a polylactic acid (component 
B) and having excellent hydrolysis resistance. Still another 
object of the present invention is to provide a resin composi 
tion having excellent heat resistance and chemical resistance. 
Still another object of the present invention is to provide a 
molded article having excellent heat resistance, mechanical 
properties, hydrolysis resistance and chemical resistance. 
[0016] The present inventors have found that a molded 
article having excellent heat resistance, mechanical proper 
ties, hydrolysis resistance and chemical resistance is obtained 
by molding a resin composition that comprises a polylactic 
acid (component B) having a high stereocomplex crystal con 
tent, the polylactic acid being obtained by melt-kneading a 
polylactic acid containing at least 90% of L-lactic acid unit 
and a polylactic acid containing at least 90% of D-lactic acid 
unit at high temperatures, and have completed the present 
invention based on this ?nding. 

[0017] That is, the present invention relates to a molded 
article comprising a polylactic acid (component B) that shoWs 
a proportion of melt peaks at 1950 C. or higher to all melt 
peaks in a temperature rising process in measurement by a 
differential scanning calorimeter (DSC) of at least 20%. 
[0018] Further, the present invention relates to a method for 
producing a molded article by molding pellets comprising a 
polylactic acid (component B) that shoWs a proportion of melt 
peaks at 1950 C. or higher to all melt peaks in a temperature 
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rising process in measurement by a differential scanning calo 
rimeter (DSC) of at least 70%. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a perspective vieW of a jig for carrying out 
three-point bending that is used in a chemical resistance test 
2 (automobile part). 

(Explanations of Letters or Notations in FIG. 1) 

[0020] 
steel) 

[0021] 
[0022] 

[0023] 
[0024] 

1: First ?xed bar (3.9 mm([), (made of) stainless 

2: Center portion of the test piece 
(set on a top of the test piece Which forms an arc) 

3: Movable bar for distorted load 

(3.9 mm([), (made of) stainless steel) 
[0025] 4: ScreW for distored load 

[0026] (reaching a rear side of pedestal 7, turn a screW 
from the position Where contacted With non-load test 
piece, and load pre-determined distortion to the test 
piece based on screW-pitch) 

[0027] 5: Test piece 
[0028] 6: Second ?xed bar (3.9 mm([), stainless steel) 
[0029] 7: Pedestal 
[0030] 8: Horizontal distance (50.0 mm) betWeen a second 
?xed bar and a movable bar for distored load 

[0031] 9: Horizontal distance (50.0 mm) betWeen a ?rst 
?xed bar and a movable bar for distored load 

[0032] FIG. 2 is a perspective vieW of the front side of the 
housing of a notebook-siZe personal computer used in a 
chemical resistance test 4 (length: 178 mm, Width: 245 mm, 
edge height: 10 mm, thickness: 1.2 mm). 
[0033] FIG. 3 is a front vieW of the front side of the housing 
of the notebook-siZe personal computer, With gate positions 
and a position from Which a test piece for evaluation is cut. 
[0034] FIG. 4 is a front vieW ofthe back side ofthe housing 
of the notebook-siZe personal computer, With ribbed bosses 
(matte surface parts have bosses having ribs on the upper and 
loWer sides). 
(Explanations of letters or notations in FIGS. 2 to 4) 
[0035] 1: Notebook-siZe personal computer housing 
[0036] 2: Frosted surface side 
[0037] 3: Mirror side 
[0038] 4: Gate (?ve pin-gates, 0.8 mm([)) 
[0039] 5: Collecting test pieces portion for measurement of 

proportion (R195 0, higher) ofmelt peak of 1 950 C. or higher 
[0040] 6: Boss With rib (corresponding to rear side of mir 

ror) 
[0041] 7: boss With rib (corresponding to rear side of 

frosted surface side) 
[0042] FIG. 5 is a perspective vieW of the front side of an 
OA equipment exterior part used in a chemical resistance test 
5 (dimension: length:500 mm, Width:600 mm, thickness: 
2.5 mm). 

(Explanations of Letters or Notations in FIG. 5) 

[0043] 1: O?ice Automation equipment exterior part 
[0044] 2: Pin-side gate (Width of side-gate of 5 mm, thick 

ness of 1.2 mm, gate bend length of 6 mm; side gate tab of 
Width of 8 mm><length of 15 mm; diameter of pin-gate to 
tab portion of 1.8 mm) 

[0045] 3: Collecting test pieces portion for measurement of 
proportion (R195 0, higher) ofmelt peak of 1 950 C. or higher 
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[0046] FIG. 6 is an example of a vertical section of an 
optical disk. 
[0047] FIG. 7 is an example of a vertical section of an 
optical disk. 
[0048] FIG. 8 is an example of a vertical section of an 
optical disk. 
[0049] FIG. 9 is an example of a vertical section of an 
optical disk. 
(Explanations of letters or notations in FIGS. 6 to 9) 
[0050] 1: Substrate 
[0051] 2: Re?exing layer 
[0052] 3: Recording layer 
[0053] 4: Light-permeative layer 
[0054] 5: First re?exing layer 
[0055] 6: First recording layer 
[0056] 7: Medium layer 
[0057] 8: Second re?exing layer 
[0058] 9: Second recording layer 
[0059] 10: Re?exing ?lm 
[0060] 11: First dielectric layer 
[0061] 12: Phase-changing type recording layer 
[0062] 13: Second dielectric layer 
[0063] 14: Light-permeative layer 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

First Embodiment 

[Resin Composition] 
[0064] A resin composition of the present invention is a 
resin composition comprising 100 parts by Weight of thermo 
plastic resin (component A) and 1 to 200 parts by Weight of 
polylactic acid (component B). 

<Thermoplastic Resin: Component A> 

[0065] The thermoplastic resin (component A) is prefer 
ably a polycarbonate resin, polyester resin, polyole?n resin or 
styrene resin. These may be used alone or in combination of 
tWo or more. 

(Aromatic Polycarbonate Resin) 
[0066] An aromatic polycarbonate resin (hereinafter may 
be simply referred to as “polycarbonate”) is obtained by 
reacting a dihydric phenol With a carbonate precursor. Illus 
trative examples of the reaction method include interfacial 
polycondensation, melt transesteri?cation, solid-phase trans 
esteri?cation of carbonate prepolymer, and ring-opening 
polymeriZation of cyclic carbonate compound. The compo 
nent A is preferably the aromatic polycarbonate resin, par 
ticularly preferably a bisphenol-A-based aromatic polycar 
bonate resin. 
[0067] Speci?c examples of the dihydric phenol include 
hydroquinone, resorcinol, 4,4'-biphenol, 1,1-bis(4-hydrox 
yphenyl)ethane, 2,2-bis(4-hydroxyphenyl)propane (com 
monly knoWn as “bisphenol A”), 2,2-bis(4-hydroxy-3-meth 
ylphenyl)propane, 2,2-bis(4-hydroxyphenyl)butane, 1,1-bis 
(4-hydroxyphenyl)-1 -phenylethane, 1, 1 -bis(4 
hydroxyphenyl)cyclohexane, 1 ,1 -bis(4 -hydroxyphenyl) -3 ,3, 
5-trimethylcyclohexane, 2,2-bis(4-hydroxyphenyl)pentane, 
4,4'-(p-phenylenediisopropylidene)diphenol, 4,4'-(m-phe 
nylenediisopropylidene)diphenol, 1, 1 -bis(4 -hydroxyphe 
nyl)-4-isopropylcyclohexane, bis(4-hydroxyphenyl)oxide, 
bis(4-hydroxyphenyl)sul?de, bis(4-hydroxyphenyl)sulfox 
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ide, bis(4-hydroxyphenyl)sulfone, bis(4-hydroxyphenyl)ke 
tone, bis(4-hydroxyphenyl)ester, 2,2-bis(3,5-dibromo-4-hy 
droxyphenyl)propane, bis (3 ,5 -dibromo-4-hydroxyphenyl) 
sulfone, bis(4-hydroxy-3-methylphenyl)sul?de, 9,9-bis(4 
hydroxyphenyl)?uorene, and 9,9-bis(4-hydroxy-3 
methylphenyl)?uorene. Of these, bis(4-hydroxyphenyl) 
alkane, particularly bisphenol A (hereinafter may be 
abbreviated as “BPA”), is Widely used. 

[0068] In the present invention, in addition to the bisphe 
nol-A-based polycarbonate Which is a Widely used polycar 
bonate, a special polycarbonate produced by using other 
dihydric phenol can also be used as the component A. 

[0069] For example, a polycarbonate (homopolymer or 
copolymer) using, as apart or all of the dihydric phenol com 
ponent, 4,4'-(m-phenylenediisopropylidene)diphenol (here 
inafter may be abbreviated as “BPM”), 1,1-bis(4-hydrox 
yphenyl)cyclohexane, 1, 1 -bis(4 -hydroxyphenyl)-3 ,3 ,5 - 
trimethylcyclohexane (hereinafter may be abbreviated as 
“Bis-TMC”), 9,9-bis(4-hydroxyphenyl)?uorene and 9,9-bis 
(4-hydroxy-3-methylphenyl)?uorene (hereinafter may be 
abbreviated as “BCF”), is suited for applications in Which 
requirements for a dimensional change caused by Water 
absorption and morphological stability are particularly strin 
gent. These dihydric phenols other than BPA are preferably 
used in an amount of 5 mol % or larger, particularly preferably 
10 mol % or larger, of the Whole dihydric phenol component 
constituting the polycarbonate. 
[0070] In particular, When high rigidity and better hydroly 
sis resistance are required, it is particularly suitable that the 
component A Which constitutes the resin composition is any 
of the folloWing copolymeriZed polycarbonates (1) to (3). 
(1) copolymeriZed polycarbonate in Which BPM accounts for 
20 to 80 mol % (more suitably 40 to 75 mol %, much more 
suitably 45 to 65 mol %) and BCF accounts for 20 to 80 mol 
% (more suitably 25 to 60 mol %, much more suitably 35 to 
55 mol %) out of 100 mol % of the dihydric phenol compo 
nent constituting the polycarbonate. 
(2) copolymeriZed polycarbonate in Which BPA accounts for 
10 to 95 mol % (more suitably 50 to 90 mol %, much more 
suitably 60 to 85 mol %) and BCF accounts for 5 to 90 mol % 
(more suitably 10 to 50 mol %, much more suitably to 40 mol 
%) out of 100 mol % of the dihydric phenol component 
constituting the polycarbonate. 
(3) copolymeriZed polycarbonate in Which BPM accounts for 
20 to 80 mol % (more suitably 40 to 75 mol %, much more 
suitably 45 to 65 mol %) and Bis-TMC accounts for to 80 mol 
% (more suitably 25 to 60 mol %, much more suitably 35 to 
55 mol %) out of 100 mol % of the dihydric phenol compo 
nent constituting the polycarbonate. 
[0071] These special polycarbonates may be used alone or 
in admixture of tWo or more as appropriate. Further, these 
may be used as a mixture With the Widely used bisphenol A 
based polycarbonate. 
[0072] Production methods and characteristics of these 
special polycarbonates are described in detail in, for example, 
Japanese Patent Laid-Open Publication Nos. 6-172508, 
8-27370, 2001 -55435 and 2002-117580. 
[0073] Of the above various polycarbonates, polycarbon 
ates having a Water absorption percentage and Tg (glass tran 
sition temperature) Within the folloWing ranges as a result of 
adjustment of copolymeriZation composition and the like are 
particularly suitable in ?elds in Which morphological stability 



US 2010/0227963 A1 

is required, because the polymers have good hydrolysis resis 
tance and undergo exceptionally small Warpage after mold 
mg. 
(i) polycarbonate having a Water absorption percentage of 
0.05 to 0.15 Wt %, preferably 0.06 to 0.13 Wt %, and a Tg of 
120 to 180° C., or 
(ii) polycarbonate having a Tg of 160 to 250° C., preferably 
170 to 230° C., and a Water absorption percentage of 0.10 to 
0.30 Wt %, preferably 0.13 to 0.30 Wt %, more preferably 0.14 
to 0.27 Wt %. 

[0074] The Water absorption percentage of the polycarbon 
ate is a value obtained by measuring the moisture percentage 
of a disk-shaped test piece having a diameter of 45 mm and a 
thickness of 3 .0 mm after immersing the test piece in Water at 
23° C. for 24 hours in accordance With lS062-1980. Further, 
Tg (glass transition temperature) is a value obtained by dif 
ferential scanning calorimeter (DSC) measurement accord 
ing to JIS K7121. 
[0075] Meanwhile, as the carbonate precursor, carbonyl 
halide, carbonate ester or haloformate is used. Speci?c 
examples thereof include phosgene, diphenyl carbonate, and 
dihaloformate of dihydric phenol. 
[0076] When the polycarbonate is produced from the above 
dihydric phenol and carbonate precursor by interfacial poly 
meriZation, a catalyst, a terminal blocking agent, an antioxi 
dant for preventing oxidation of the dihydric phenol, and the 
like may be used as required. Further, the polycarbonate may 
be a branched polycarbonate copolymeriZed With a polyfunc 
tional aromatic compound having three or more functional 
groups. Illustrative examples of the polyfunctional aromatic 
compound having three or more functional groups include 
1,1,1-tris(4-hydroxyphenyl)ethane and 1,1,1-tris(3,5-dim 
ethyl-4 -hydroxyphenyl)ethane. 
[0077] When the polyfunctional compound that produces 
the branched polycarbonate is contained, the amount thereof 
is 0.001 to 1 mol %, preferably 0.005 to 0.9 mol %, particu 
larly preferably 0.01 to 0.8 mol %, based on the total amount 
of the polycarbonate. Further, in the case of melt transesteri 
?cation in particular, a branched structure may be produced as 
a side reaction, and the amount of the branched structure is 
0.001 to 1 mol %, preferably 0.005 to 0.9 mol %, particularly 
preferably 0.01 to 0.8 mol %, based on the total amount of the 
polycarbonate. The amount of the branched structure can be 
calculated by lH-NMR measurement. 
[0078] Further, the aromatic polycarbonate resin as the 
component A in the resin composition of the present inven 
tion may be a polyester carbonate copolymeriZed With an 
aromatic or aliphatic (including alicyclic) difunctional car 
boxylic acid, a copolymeriZed polycarbonate copolymeriZed 
With a difunctional alcohol (including alicyclic), or a polyes 
ter carbonate copolymeriZed With the difunctional carboxylic 
acid and the difunctional alcohol. Further, the aromatic poly 
carbonate resin may be a mixture of tWo or more of polycar 
bonates obtained. 
[0079] The above aliphatic difunctional carboxylic acid is 
preferably 0t,u)-dicarboxylic acid. Preferred examples of the 
aliphatic difunctional carboxylic acid include linear saturated 
aliphatic dicarboxylic acids such as sebacic acid (decanedioic 
acid), dodecanedioic acid, tetradecanedioic acid, octade 
canedioic acid and icosanedioic acid, and alicyclic dicar 
boxylic acids such as cyclohexane dicarboxylic acid. As the 
difunctional alcohol, an alicyclic diol is more suitable. Illus 
trative examples thereof include cyclohexane dimethanol, 
cyclohexane diol, and tricyclodecane dimethanol. 
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[0080] Further, in the present invention, as the component 
A, a polycarbonate-polyorganosiloxane copolymer copoly 
meriZed With a polyorganosiloxane unit can also be used. 
[0081] The aromatic polycarbonate resin as the component 
A may be a mixture of tWo or more of various polycarbonates 
such as the above polycarbonates comprising different dihy 
dric phenols, polycarbonates containing branch components, 
polyester carbonates and polycarbonate-polyorganosiloxane 
copolymer. Further, a mixture of tWo or more of polycarbon 
ates produced by different methods, polycarbonates using 
different terminal blocking agents and the like can also be 
used. 
[0082] Reaction methods such as interfacial polymeriZa 
tion, melt transesteri?cation, solid-phase transesteri?cation 
of carbonate prepolymer and ring-opening polymeriZation of 
cyclic carbonate compound Which are production methods of 
the polycarbonate are methods Which are Well knoWn by 
various literatures and patent publications. 
[0083] The viscosity average molecular Weight of the aro 
matic polycarbonate resin as the componentA is not limited. 
HoWever, When the viscosity average molecular Weight is 
loWer than 10,000, strength and the like deteriorate, While 
When it is higher than 50,000, moldability deteriorates. Thus, 
the viscosity average molecular Weight is preferably 10,000 
to 50,000, more preferably 12,000 to 30,000, much more 
preferably 14,000 to 28,000. In this case, it is also possible to 
mix a polycarbonate Whose viscosity average molecular 
Weight is out of the above range as long as moldability and the 
like are retained. For example, a high-molecular-Weight poly 
carbonate component Whose viscosity average molecular 
Weight is higher than 50,000 may be mixed in. 
[0084] The viscosity average molecular Weight in the 
present invention is determined in the folloWing manner. 
First, speci?c viscosity (115p) calculated by the folloWing for 
mula: 

Speci?c Viscosity (nsp):(l—lo)/lo 

[tO is the number of seconds for dropping methylene chloride, 
t is the number of seconds for dropping sample solution], 
is determined from a solution prepared by dissolving 0.7 g of 
aromatic polycarbonate in 100 ml of methylene chloride at 
20° C. by using an OstWald viscometer. 
[0085] Viscosity average molecular Weight (M) is calcu 
lated from the determined speci?c viscosity (115p) by the fol 
loWing formula: 

[0086] The viscosity average molecular Weight in the resin 
composition of the present invention is measured in the fol 
loWing manner. That is, the resin composition is dissolved in 
methylene chloride Whose Weight is 20 to 30 times the Weight 
of the resin composition, and a soluble part is collected by 
sellite ?ltration. Then, the solution is removed from the 
soluble part Which is then fully dried to obtain a solid of the 
methylene chloride soluble part. Speci?c viscosity (115p) at 
20° C. is determined from a solution prepared by dissolving 
0.7 g of the solid in 100 ml of methylene chloride by using an 
OstWald viscometer, and its viscosity average molecular 
Weight M is calculated by the above formula. 
[0087] As the aromatic polycarbonate resin Which is the 
component A, recycled aromatic polycarbonate resins can 
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also be used. In that case, the proportion of loW environmental 
burden components including the component B Which is a 
substitute material for oil resource material increases, and the 
resin composition becomes a more preferred material in 
terms of environmental burden reducing effect. The recycled 
aromatic polycarbonate resin is a resin recovered at least from 
a resin molded article formed by a processing step for pro 
ducing a target product Without going through a decomposi 
tion step of the polymer. Illustrative examples thereof include 
resin molded articles separated and recovered from used 
products, resin molded articles separated and recovered from 
defective products, and resin molded articles comprising 
unWanted parts such as spurs and runners produced at the time 
of molding. The decomposition step refers to a step intended 
to decompose bonds that form the main chain of the aromatic 
polycarbonate and collect monomers and oligomers that 
result from the decomposition and does not refer to thermal 
decomposition in steps intended for kneading, crushing and 
processing. 
[0088] A recycled aromatic polycarbonate that comprises 
preferably at least 90 Wt %, more preferably at least 95 Wt %, 
much more preferably at least 98 Wt % of aromatic polycar 
bonate component out of 100 Wt % of resin material is used. 

[0089] Preferred examples of the used products include 
various glaZing materials typi?ed by soundproof Walls, glass 
WindoWs, translucent roof materials and automobile sliding 
roofs, transparent members such as Windshields and automo 
bile headlamp lenses, containers such as Water bottles, and 
optical recording media. These do not contain large amounts 
of additives or other resins, and a target quality is obtained 
easily and stably. In particular, a molded article comprising a 
hard coating laminated on the surface of a transparent poly 
carbonate molded article is exempli?ed as a preferred aspect. 
The reason is that the molded article is often colored by the 
in?uence of hard coating agent While having good transpar 
ency. Speci?c examples of the molded article include various 
glaZing materials and transparent members such as Wind 
shields and automobile headlamps. 

[0090] Further, as the recycled aromatic polycarbonate 
resin, crushed pieces of unWanted resin molded article and 
pellets produced by melt-extruding the crushed pieces again 
can be used. Further, When the resin molded article has a 
printed coating ?lm, sticker, label, decorative coating ?lm or 
conductive coating ?lm or has been subjected to conductive 
plating, metal deposition or the like, crushed pieces having 
the covered portion removed (the resin molded article may be 
crushed after removal of the covered portion or the covered 
portion may be removed after crushing of the resin molded 
article) and pellets produced by melt-extruding the crushed 
pieces can be used. When the printed coating ?lm or the like 
is included, the effect of the present invention is not exerted 
suf?ciently With ease because the crushed pieces or pellets are 
liable to be colored by the in?uence of the printed coating ?lm 
or the like. Accordingly, it is preferable to remove the printed 
coating ?lm or the like. Illustrative examples of a method of 
removing the printed coating ?lm, plating or the like include 
a method of extending the resin molded article under pres sure 
betWeen tWo rolls, a method of bringing the resin molded 
article into contact With heated/pressurized Water, various 
solvents, an acid/alkaline aqueous solution or the like, a 
method of mechanically scraping the portion to be removed, 
a method of irradiating the resin molded article With ultra 
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sound, and a method of subjecting the resin molded article to 
a blast treatment. It is also possible to use these methods in 
combination. 

[0091] MeanWhile, in the case of a molded article compris 
ing a hard coating laminated on the surface of a transparent 
polycarbonate molded article, it is more e?icient and leads to 
a reduction in environmental burdens to add crushed pieces as 
they are because good color can be attained. The crushed 
pieces can be produced by crushing the molded article by use 
of a knoWn crusher. 

[0092] The content of the recycled aromatic polycarbonate 
resin is preferably at least 5 Wt %, more preferably at least 10 
Wt %, much more preferably at least 15 Wt %, out of 100 Wt % 
of the aromatic polycarbonate resin Which is the component 
A. Although the upper limit may be set at 100 Wt %, it is 
preferably 50 Wt % or loWer from a practical standpoint 
because a resin composition having stable properties is 
obtained. 

(Polyester Resin) 

[0093] A polyester resin used in the present invention is a 
polymer or copolymer obtained by polycondensation of a 
dicarboxylic acid or ester forming derivative thereof With a 
diol or polycondensation of a hydroxycarboxylic acid or ester 
forming derivative thereof and is thermoplastic polyester res 
ins other than polylactic acids. 
[0094] Illustrative examples of the dicarboxylic acid or 
ester forming derivative thereof include aromatic dicarboxy 
lic acids such as terephthalic acid, isophthalic acid, orthoph 
thalic acid, 5-sodium sulfoisophthalate, 2,6-naphthalene 
dicarboxylic acid, 2,7-naphthalene dicarboxylic acid, 4,4' 
biphenyl dicarboxylic acid, bis(p-carboxyphenyl)methane, 
4,4'-stilbene carboxylic acid, 4,4'-diphenyl ether dicarboxylic 
acid, anthracene dicarboxylic acid and ethylene-bis-p-ben 
Zoic acid; aliphatic dicarboxylic acids such as oxalic acid, 
succinic acid, adipic acid, sebacic acid, aZelaic acid, dode 
canedioic acid, malonic acid and glutaric acid; and alicyclic 
dicarboxylic acids such as l,4-cyclohexane dicarboxylic acid 
and dimethyl esters thereof. These dicarboxylic acids can be 
used alone or in admixture of tWo or more. Of these, tereph 
thalic acid and 2,6-naphthalene dicarboxylic acid and dim 
ethyl esters thereof can be preferably used. 

[0095] Illustrative examples of the diol include aliphatic 
diols such as ethylene glycol, propylene glycol, 1,3-pro 
panediol, l,4-butanediol, 1,5-pentanediol, neopentyl glycol, 
1,6-hexanediol and decamethylene glycol; alicyclic diols 
such as l,4-cyclohexane dimethanol and 1,3-cyclohexane 
dimethanol; and dihydric phenols such as p-xylenediol and 
bisphenol A. Further, one or more long-chain diols having a 
molecular Weight of 400 to 6,000 such as polyethylene gly 
col, poly-1,3-propylene glycol and polytetramethylene gly 
col may be copolymeriZed. These diol components can be 
used alone or in admixture of tWo or more. Of these, ethylene 
glycol, 1,3-propanediol and l,4-butanediol can be preferably 
used. 

[0096] Further, illustrative examples of the hydroxycar 
boxylic acid include aliphatic hydroxycarboxylic acids such 
as glycolic acid, hydroxypropionic acid, hydroxybutyric acid, 
hydroxyvaleric acid and hydroxycaproic acid, and ester form 
ing derivatives thereof; and aromatic hydroxycarboxylic 
acids such as p-hydroxybenZoic acid and 6-hydroxy-2-naph 
thoic acid, and ester forming derivatives thereof. Further, 
condensed cyclic esters of aliphatic hydroxycarboxylic acids 
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such as glycolade and caprolactone can also be used. These 
hydroxycarboxylic acid components can be used alone or in 
admixture of tWo or more. 

[0097] Speci?c examples of polymers or copolymers com 
prising combinations of these monomers include aromatic 
polyesters such as polyethylene terephthalate, polyethylene 
(terephthalate/isophthalate), polypropylene terephthalate, 
polypropylene (terephthalate/isophthalate), polybutylene 
terephthalate, polybutylene (terephthalate/isophthalate), 
polyethylene naphthalate, polypropylene naphthalate, poly 
butylene naphthalate, polyethylene (terephthalate/succinate), 
polyethylene (terephthalate/adipate), polyethylene (tereph 
thalate/sebacate), polypropylene (terephthalate/succinate), 
polypropylene (terephthalate/adipate), polypropylene 
(terephthalate/sebacate), polybutylene (terephthalate/succi 
nate), polybutylene (terephthalate/adipate), polybutylene 
(terephthalate/sebacate), and cyclohexane dimethanol copo 
lymeriZed polyethylene terephthalate; aliphatic polyesters 
such as polyethylene oxalate, polypropylene oxalate, polybu 
tylene oxalate, polyneopentyl glycol oxalate, polyethylene 
succinate, polypropylene succinate, polybutylene succinate, 
polybutylene adipate, polypropylene adipate, polyethylene 
adipate, polybutylene (succinate/adipate), polypropylene 
(succinate/adipate), polyethylene (succinate/adipate), poly 
hydroxyalkanoate, polycaprolactone, and polyglycolic acid; 
aliphatic polyester carbonates such as polybutylene succi 
nate-carbonate; and liquid crystalline polyesters such as 
p-oxybenZoic acid/polyethylene terephthalate and p-oxyben 
Zoic acid/6-oxy-2-naphthoic acid. 
[0098] Of these, particularly preferred polyester resins are 
polyethylene terephthalate, polypropylene terephthalate, 
polybutylene terephthalate, cyclohexane dimethanol copoly 
meriZed polyethylene terephthalate, polyethylene naphtha 
late, polybutylene naphthalate, and the like. 
[0099] The aromatic polyester is produced by polymeriZ 
ing a dicarboxylic acid or ester forming derivative thereof 
With a diol or ester forming derivative thereof under heating in 
the presence of a polycondensation catalyst containing tita 
nium, germanium, antimony or the like in accordance With a 
conventional procedure and discharging by-produced Water 
or loWer alcohol out of the system. 

[0100] Illustrative examples of a germanium-containing 
polymeriZation catalyst include an oxide, hydroxide, halide, 
alcoholate and phenolate of germanium. Speci?c examples 
thereof include germanium oxide, germanium hydroxide, 
germanium tetrachloride, and tetramethoxygermanium. Pre 
ferred speci?c examples of an organotitanium compound that 
is a titanium-containing polymeriZation catalyst include tita 
nium tetrabutoxide, titanium isopropoxide, titanium oxalate, 
titanium acetate, titanium benZoate, titanium trimellitate, and 
a reaction product of tetrabutyl titanate and trimellitic anhy 
dride. The organotitanium compound is preferably used in 
such an amount that its titanium atom is 3 to 12 mg atomic 
percentage based on the acid component constituting the 
aromatic polyester. 
[0101] Further, it is possible to use a compound ofmanga 
nese, Zinc, calcium, magnesium or the like that is used in a 
transesteri?cation reaction Which is a preliminary step for 
conventionally knoWn polycondensation in combination With 
the above catalyst, and it is also possible to carry out poly 
condensation after deactivating the catalyst by a compound of 
phosphoric acid or phosphorous acid after completion of the 
transesteri?cation reaction. The aromatic polyester can be 
produced by either of a batch method and a continuous poly 
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meriZation method. Further, an aromatic polyester obtained 
may contain various stabiliZers and modi?ers. 

(Styrene Resin) 
[0102] Illustrative examples of a styrene resin used in the 
present invention include styrene hard resins composed 
essentially of aromatic vinyl compounds, and styrene rubbery 
resins comprising rubbery polymers. 
[0103] The styrene hard resin in the present invention refers 
to a polymer or copolymer of aromatic vinyl compounds and 
a polymer obtained by copolymeriZing the aromatic vinyl 
compounds With other vinyl monomers that can be copoly 
meriZed With the aromatic vinyl compounds. The styrene 
hard resin has a glass transition temperature of at least 400 C. 
in the case of an amorphous resin and has a melting point of 
at least 400 C. in the case of a crystalline resin. These glass 
transition temperature and melting point can be determined 
by differential scanning calorimeter (DSC) measurement 
according to JIS K7121. 
[0104] Illustrative examples of the above aromatic vinyl 
compound include styrene, ot-methylstyrene, o-methylsty 
rene, p-methylstyrene, vinylxylene, ethylstyrene, dimethyl 
styrene, p-t-butyl styrene, vinylnaphthalene, methoxystyrene, 
monobromstyrene, dibromstyrene, ?uorostyrene, and tribro 
mstyrene. Styrene is particularly preferred. 
[0105] Preferred examples of the other vinyl monomers 
that can be copolymeriZed With the above aromatic vinyl 
compounds include vinyl cyanide compounds and (meth) 
acrylic ester compounds. Illustrative examples of the vinyl 
cyanide compounds include acrylonitrile and methacryloni 
trile, and acrylonitrile is particularly preferred. Illustrative 
examples of the (meth)acrylic ester compounds include 
methyl (meth)acrylate, ethyl (meth)acrylate, propyl (meth) 
acrylate, isopropyl (meth)acrylate, butyl (meth)acrylate, 
amyl (meth)acrylate, hexyl (meth)acrylate, octyl (meth)acry 
late, 2-ethylhexyl (meth)acrylate, cyclohexyl (meth)acrylate, 
dodecyl (meth)acrylate, octadecyl (meth)acrylate, phenyl 
(meth)acrylate, and benZyl (meth)acrylate. The expression 
“(meth)acrylate” includes both methacrylate and acrylate, 
and the expression “(meth) acrylic ester” includes both meth 
acrylic ester and acrylic ester. A particularly suitable (meth) 
acrylic ester compound is methyl methacrylate. 
[0106] Further, illustrative examples of the other vinyl 
monomers that can be copolymeriZed With the aromatic vinyl 
compounds other than the vinyl cyanide compounds and the 
(meth)acrylic ester compounds include epoxy-group-con 
taining methacrylic esters such as glycidyl methacrylate; 
maleimide monomers such as maleimide, N-methyl maleim 
ide and N-phenyl maleimide; and 0t, [3 -unsaturated carboxylic 
acids and anhydrides thereof such as acrylic acid, methacrylic 
acid, maleic acid, maleic anhydride, phthalic acid, and ita 
conic acid. 
[0107] Illustrative examples of suitable styrene hard resins 
include a polystyrene, MS copolymer, AS copolymer, MAS 
copolymer and SMA copolymer. The MS copolymer is a 
copolymer composed essentially of methyl methacrylate and 
styrene. The AS copolymer is a copolymer composed essen 
tially of acrylonitrile and styrene. The MAS copolymer is a 
copolymer composed essentially of methyl methacrylate, 
acrylonitrile and styrene. The SMA copolymer is a copoly 
mer composed essentially of styrene and maleic anhydride 
(MA). Of these, the AS copolymer is particularly preferred. 
[0108] The AS copolymer may be produced by any of bulk 
polymeriZation, solution polymerization, suspension poly 
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merization and emulsion polymerization methods, but it is 
preferably produced by the bulk polymerization or suspen 
sion polymerization method. The AS copolymer is most pref 
erably produced by the bulk polymerization method, and the 
polymerization method is the most common in the industry. 
Further, the copolymerization method may be single-step 
copolymerization or multistep copolymerization. The Weight 
average molecular Weight of the AS copolymer is 40,000 to 
200,000 in terms of standard polystyrene by GPC measure 
ment. While its loWer limit is more preferably 50,000, much 
more preferably 70,000, its upper limit is more preferably 
160,000, much more preferably 150,000. 
[0109] The styrene rubbery resin refers to a polymer com 
prising a rubber component having a glass transition tempera 
ture of 100 C. or loWer, preferably —100 C. or loWer, more 
preferably —30° C. or loWer, and a copolymer comprising the 
polymer comprising the rubber component and other polymer 
chain bonded to the polymer. It also refers to a polymer 
containing the rubber component in an amount of at least 35 
Wt %, more preferably 45 Wt %, based on 100 Wt % of the 
rubbery polymer. An appropriate upper limit of the content of 
the rubber component is around 90 Wt % from a practical 
standpoint. 
[0110] The styrene rubbery resin in the present invention is 
more suitably a copolymer having other polymer chain 
bonded thereto. It is Widely known that in production of a 
rubbery polymer comprising a rubber component to Which 
other polymer chain is grafted, a polymer or copolymer Which 
is not grafted to the rubber component exists in no small 
amount. The styrene rubbery resin in the present invention 
may contain such a free polymer or copolymer. 
[0111] Illustrative examples of the styrene rubbery resin in 
the present invention include an SB (styrene-butadiene) 
copolymer, ABS (acrylonitrile-butadiene-styrene) copoly 
mer, MBS (methyl methacrylate-butadiene-styrene) copoly 
mer, MABS (methyl methacrylate-acrylonitrile-butadiene 
styrene) copolymer, MB (methyl methacrylate-butadiene) 
copolymer, ASA (acrylonitrile-styrene-acrylic rubber) 
copolymer, AES (acrylonitrile-ethylene propylene rubber 
styrene) copolymer, MA (methyl methacrylate-acrylic rub 
ber) copolymer, MAS (methyl methacrylate-acrylic rubber 
styrene) copolymer, methyl methacrylate-acryl'butadiene 
rubber copolymer, methyl methacrylate-acryl'butadiene rub 
ber-styrene copolymer, and methyl methacrylate 
(acryl'silicone IPN rubber) copolymer. These copolymers are 
preferably core-shell-type graft copolymers in Which poly 
mer chains comprising the above monomers are bonded to a 
polymer comprising a rubber component as a core. 

[0112] Of these, the acrylonitrile-butadiene-styrene 
copolymer (ABS copolymer) is particularly preferred. The 
ABS copolymer in the present invention preferably has a 
rubber particle diameter of 0.1 to 5.0 pm, more preferably 0.2 
to 3.0 pm, particularly preferably 0.2 to 1.5 um. The ABS 
copolymer may have simple rubber particle diameter distri 
bution or rubber particle diameter distribution having tWo or 
more uplifts. Further, as to its morphology, the rubber par 
ticles may form a simple phase or may have a salami structure 
by containing an occlusion phase around the particles. 
[0113] The Weight ratio (graft ratio (Wt %)) of the grafted 
vinyl cyanide compound and aromatic vinyl compound to the 
diene rubber component is preferably 10 to 100%, more 
preferably 15 to 70%, much more preferably 15 to 40%. 
[0114] The ABS copolymer may be produced by any of 
bulk polymerization, suspension polymerization and emul 
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sion polymerization, but it is preferably produced by suspen 
sion polymerization or bulk polymerization. Further, in the 
production method, an AS copolymer that is not grafted to the 
diene rubber is produced in no small amount. Therefore, the 
ABS copolymer is generally produced as a mixture With the 
AS copolymer. 

(Polyole?n Resin) 
[0115] A polyole?n resin used in the present invention is a 
polymer of one or more ot-ole?ns such as ethylene, propy 
lene, 1-butene, 3-methyl-1-butene, 1-pentene, 4-methyl-1 
pentene, 1-hexene, and 5-methyl-1-hexene. Alternatively, a 
mixture of tWo or more of these polymers can also be used. 

[0116] The polyole?n resin in the present invention may be 
copolymerized With other copolymerizable monomer com 
ponents. Illustrative examples of the copolymerizable com 
ponents include diene compounds, 0t,[3-unsaturated carboxy 
lic acid derivatives, styrene compounds, and vinyl acetate 
derivatives. Speci?c examples of the copolymerizable com 
ponents include acrylic acid, methacrylic acid, maleic acid, 
fumaric acid, itaconic acid, crotonic acid, methyl maleic acid, 
methyl fumaric acid, mesaconic acid, citraconic acid, gluta 
conic acid, methyl acrylate, ethyl acrylate, butyl acrylate, 
2-ethylhexyl acrylate, hydroxyethyl acrylate, methyl meth 
acrylate, 2-ethylhexyl methacrylate, hydroxyethyl methacry 
late, aminoethyl methacrylate, dimethyl maleate, dimethyl 
itaconate, sodium methacrylate, potassium methacrylate, 
magnesium methacrylate, zinc acrylate, maleic anhydride, 
itaconic anhydride, citraconic anhydride, glycidyl acrylate, 
and glycidyl methacrylate. 
[0117] Speci?c examples of the polyole?n resin include a 
polyethylene, polypropylene, ethylene-vinyl acetate copoly 
mer, ethylene-ethyl acrylate copolymer, ethylene-acrylic acid 
copolymer, ethylene-methyl methacrylate copolymer, ethyl 
ene-ot-ole?n copolymer, ethylene-propylene copolymer, and 
propylene-butene copolymer. These may be used alone or in 
combination of tWo or more. 

<Polylactic Acid: Component B> 

[0118] The polylactic acid (component B) comprises a 
polylactic acid (component B-1) that comprises 90 to 100 mol 
% of L-lactic acid unit and 0 to 10 mol % of D-lactic acid unit 
and/or units other than lactic acid and a polylactic acid (com 
ponent B-4) that comprises 90 to 100 mol % of D-lactic acid 
unit and 0 to 10 mol % of L-lactic acid unit and/or units other 
than lactic acid. 

[0119] The component B-1 and the component B-4 are 
polylactic acids comprising an L-lactic acid unit and D-lactic 
acid unit represented by the folloWing formula (i) as basic 
components. 

0) 

[0120] The Weight average molecular Weight of the poly 
lactic acid (component B) is preferably 100,000 to 500,000, 
more preferably 100,000 to 300,000. The Weight average 
molecular Weight is a Weight average molecular Weight value 
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in terms of standard polystyrene by gel permeation chroma 
tography (GPC) measurement using chloroform as an eluent. 

[0121] The component B comprises a component B-l, B-2 
or B-3 composed essentially of the L-lactic acid unit and a 
component B-4, B-5 or B-6 composed essentially of the 
D-lactic acid unit. 

(Poly-L-Lactic Acid) 

[0122] The component B-l is a polylactic acid comprising 
90 to 100 mol % ofthe L-lactic acid unit and 0 to 10 mol % of 
the D-lactic acid unit and/or units other than lactic acid. The 
component B-2 is a polylactic acid comprising 90 to 99 mol % 
of the L-lactic acid unit and l to 10 mol % of the D-lactic acid 
unit and/or units other than lactic acid. The component B-3 is 
a polylactic acid comprising higher than 99 mol % to not 
higher than 100 mol % of the L-lactic acid unit and 0 mol % 
or higher to loWer than 1 mol % of the D-lactic acid unit 
and/ or units other than lactic acid. Therefore, the component 
B-l includes the component B-2 and the component B-3. 
These may be referred to as “poly-L-lactic acid”. 

(Poly-D-Lactic Acid) 

[0123] The component B-4 is a polylactic acid comprising 
90 to 100 mol % of the D-lactic acid unit and 0 to 10 mol % 
of the L-lactic acidunit and/ or units other than lactic acid. The 
component B-5 is a polylactic acid comprising 90 to 99 mol % 
of the D-lactic acid unit and l to 10 mol % of the L-lactic acid 
unit and/or units other than lactic acid. The component B-6 is 
a polylactic acid comprising higher than 99 mol % to not 
higher than 100 mol % of the D-lactic acid unit and 0 mol % 
or higher to loWer than 1 mol % of the L-lactic acid unit and/or 
units other than lactic acid. Therefore, the component B-4 
includes the component B-5 and the component B-6. These 
may be referred to as “poly-D-lactic acid”. 

[0124] The polylactic acid (component B) preferably com 
prises a speci?c combination of the poly-L-lactic acid and the 
poly-D-lactic acid. That is, the polylactic acid (component B) 
preferably comprises the component B-1 and the component 
B-4 in a Weight ratio (component B-l/ component B-4) of 
10/90 to 90/10. 

[0125] 
(1) preferably comprises the component B-1 and the compo 
nent B-5 in a Weight ratio (component B-l/component B-5) 
of 10/90 to 90/10, or 

(2) preferably comprises the component B-4 and the compo 
nent B-2 in a Weight ratio (component B-4/component B-2) 
of 10/90 to 90/10. 

[0126] The polylactic acid (component B) particularly 
preferably comprises: 

The polylactic acid (component B): 

(l) a combination of the component B-2 and the component 
B-5 in a Weight ratio (component B-2/component B-5) of 
10/90 to 90/10 (combination 1), 
(2) a combination of the component B-3 and the component 
B-5 in a Weight ratio (component B-3/component B-5) of 
10/90 to 90/10 (combination 2), or PS (3) a combination of 
the component B-6 and the component B-2 in a Weight ratio 
(component B-6/component B-2) of 10/ 90 to 90/10 (combi 
nation 3). 
[0127] The above particularly preferable combinations are 
summarized beloW. 
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Polylactic Components 
Acids (mol %) 

Combination l: B-2 90 2 [L] 2 99 
B-5 90 2 [D] 2 99 

Combination 2: B-3 99 < [L] 2 100 
B-5 90 2 [D] 2 99 

Combination 3: B-2 90 2 [L] 2 99 
B-6 99 < [D] 2 100 

[L]: L-lactic acid unit 
[D]: D-lactic acid unit 

[0128] As can be understood from the above description, a 
combination of the component B-3 and the component B-6 is 
excluded from the above particularly preferable combina 
tions. 
[0129] The Weight ratio of the poly-L-lactic acid to the 
poly-D-lactic acid (poly-L-lactic acid/poly-D-lactic acid) in 
the polylactic acid (component B) is 10/ 90 to 90/10. To form 
more stereocomplexes, the Weight ratio is preferably 25/75 to 
75/25, more preferably 40/60 to 60/40. When the Weight ratio 
of one of the polymers is loWer than 10 or higher than 90, 
homocrystallization is prioritized, thereby making formation 
of the stereocomplex dif?cult disadvantageously. 
[0130] As the copolymerizable components other than lac 
tic acid in the polylactic acid (component B), units derived 
from a dicarboxylic acid, polyhydric alcohol, hydroxycar 
boxylic acid, lactone or the like that has tWo or more ester 
bond-formable functional groups and units derived from vari 
ous polyesters, various polyethers, various polycarbonates or 
the like that comprise the above various constituents can be 
used alone or in admixture of tWo or more. 
[0131] Illustrative examples of the dicarboxylic acid 
include succinic acid, adipic acid, azelaic acid, sebacic acid, 
terephthalic acid, and isophthalic acid. Illustrative examples 
of the polyhydric alcohol include aliphatic polyhydric alco 
hols such as ethylene glycol, propylene glycol, butanediol, 
pentanediol, hexanediol, octanediol, glycerin, sorbitan, neo 
pentyl glycol, diethylene glycol, triethylene glycol, polyeth 
ylene glycol and polypropylene glycol, and aromatic polyhy 
dric alcohols such as one resulting from addition of ethylene 
oxide to bisphenol. Illustrative examples of the hydroxycar 
boxylic acid include glycolic acid and hydroxybutyl carboxy 
lic acid. Illustrative examples of the lactone include gly 
colide, e-caprolactone glycolide, e-caprolactone, 
[3-propiolactone, o-butyrolactone, [3- or y-butyrolactone, piv 
alolactone, and o-valerolactone. 

(Production of Poly-L-Lactic Acid or Poly-D-Lactic Acid) 
[0132] The poly-L-lactic acid or poly-D-lactic acid can be 
produced by a knoWn polylactic acid polymerization method. 
For example, they can be produced by a method such as 
ring-opening polymerization of lactide, dehydration and con 
densation of lactic acid, or a combination of these methods 
With solid-phase polymerization. 
[0133] When the poly-L-lactic acid or poly-D-lactic acid is 
produced, a lactide that is a cyclic dimer of lactic acid may be 
produced as a by-product. Each polylactic acid may contain 
the lactide in an amount that does not impair the stability of 
the resin. After completion of polymerization of the polylac 
tic acid, the lactide contained in the polylactic acid is prefer 
ably removed from the polylactic acid by a method of remov 
ing it in molten state under reduced pressure, a method of 
extracting and removing it by use of a solvent, or other 
method, so as to improve the thermal stability of the resin. The 
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content of the lactide in the polylactic acid is not higher than 
2%, preferably not higher than 1%, more preferably not 
higher than 0.5%, based on the polylactic acid. 
[0134] The poly-L-lactic acid or poly-D-lactic acid may 
contain a catalyst for the polymerization in an amount that 
does not impair the thermal stability of the resin. Illustrative 
examples of such a catalyst include various tin compounds, 
aluminum compounds, titanium compounds, Zirconium com 
pounds, calcium compounds, organic acids, and inorganic 
acids. Illustrative examples of such a catalyst further include 
fatty acid salts of tin, aluminum, Zirconium and titanium, and, 
carbonates, sulfates, phosphates, oxides, hydroxides, halides 
and alcoholates of these metals, or these metals themselves. 
Speci?c examples thereof include tin octylate, aluminum 
acetylacetonate, aluminum alkoxide, titanium alkoxide, and 
Zirconium alkoxide. After completion of the polymeriZation 
reaction of the polylactic acid, the polymeriZation catalyst 
contained in the poly-L-lactic acid or poly-D-lactic acid is 
preferably removed or deactivated by a method of extracting 
and removing it by use of a solvent, a method of causing to 
coexist a knoWn stabiliZer that deactivates the catalyst or 
other method, so as to improve the thermal stability of the 
resin. 

(Formation of Stereocomplex) 

[0135] The poly-L-lactic acid and poly-D-lactic acid may 
be mixed With the thermoplastic resin (component A) and 
other components to produce the resin composition. 
[0136] HoWever, before mixed With the thermoplastic resin 
(component A) and other components, the poly-L-lactic acid 
and the poly-D-lactic acid are preferably caused to coexist 
and heat-treated to form a stereocomplex. 
[0137] The heat treatment is preferably carried out With the 
poly-L-lactic acid (components B-l to B-3) and the poly-D 
lactic acid (components B-4 to B-6) coexisting in a Weight 
ratio of 10/90 to 90/ 10 and kept in a temperature range of 245 
to 300° C. The heat treatment temperature is more preferably 
270 to 300° C., much more preferably 280 to 290° C. If it 
exceeds 300° C., it becomes dif?cult to inhibit a decomposi 
tion reaction disadvantageously. Although not particularly 
limited, the heat treatment time is 0.2 to 60 minutes, prefer 
ably 1 to 20 minutes. The heat treatment can be carried out in 
an inert atmosphere at normal pressure or under reduced 
pressure. 
[0138] The heat treatment can be carried out by melt 
kneading the poly-L-lactic acid and the poly-D-lactic acid. 
The heat treatment is preferably carried out by a method 
comprising mixing given amounts of the poly-L-lactic acid 
and the poly-ID-lactic acid in the form of ?ne particles or 
chips together and then melt-kneading them. Further, it is also 
possible to melt one of the poly-L-lactic acid and the poly 
D-lactic acid, add the other polymer and knead them. In the 
heat treatment, the poly-L-lactic acid and the poly-D-lactic 
acid are preferably mixed together as uniformly as possible. 
[0139] Although the siZe of the ?ne particles or chips is not 
particularly limited as long as the ?ne particles or chips of the 
poly-L-lactic acid and poly-D-lactic acid are mixed uni 
formly, they preferably have a siZe of not larger than 3 mm, 
more preferably 1 to 0.25 mm. When they are mixed together 
in the form of ?ne particles or chips, a tumbler-type poWder 
blender, a continuous poWder blender, various milling 
machines or the like can be used. 

[0140] To melt-knead the poly-L-lactic acid (components 
B-l to B-3) and the poly-D-lactic acid (components B-4 to 
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B-6), a batch-type reactor having stirring blades, a continuous 
reactor or a tWin-screW or single-screW extruder can be used. 

[0141] Further, after the poly-L-lactic acid and the poly-D 
lactic acid are mixed together in the presence of a solvent, the 
mixture may be obtained by reprecipitating it or by removing 
the solvent by heating. When they are mixed together in the 
presence of a solvent, it is preferable to mix separate solutions 
prepared by dissolving the poly-L-lactic acid and the poly 
D-lactic acid in a solvent, respectively, or to mix the poly-L 
lactic acid and the poly-D-lactic acid by dissolving them in a 
solvent together. The solvent is not particularly limited as 
long as the poly-L-lactic acid and the poly-D-lactic acid can 
be dissolved therein. 

[0142] As the solvent, chloroform, methylene chloride, 
dichloroethane, tetrachloroethane, phenol, tetrahydrofuran, 
N-methylpyrrolidone, N,N-dimethyl formamide, butyrolac 
tone, trioxane, hexa?uoroisopropanol or the like can be used 
alone or in admixture of tWo or more. Even if the solvent 
exists, the solvent evaporates by heating, and the heat treat 
ment can be carried out in the presence of no solvent. The 
temperature elevation rate after evaporation of the solvent 
(heat treatment) is not particularly limited, but the heat treat 
ment is preferably carried out in a short time since the poly 
mers may be decomposed When heat-treated for a long time. 

[0143] In the resin composition of the present invention, the 
content of the polylactic acid (component B) is 1 to 200 parts 
by Weight, preferably 10 to 190 parts by Weight, more pref 
erably 20 to 180 parts by Weight, based on 100 parts by Weight 
of the thermoplastic resin (component A). 

(Physical Properties of Resin Composition) 

[0144] The resin composition of the present invention 
shoWs a proportion (R195 0, higher) of melt peaks at 195° C. or 
higher to all melt peaks in a temperature rising process in 
measurement by a differential scanning calorimeter (DSC) of 
at least 20%, preferably at least 50%, more preferably at least 
80%, much more preferably at least 90%, particularly pref 
erably at least 95%. The larger the R195 0, higher is, the higher 
the hydrolysis resistance of a molded article becomes. High 
R195 0, higher indicates a high content of stereocomplex crys 
tals. 

[0145] A polylactic acid having high R195 0, higher can be 
produced by melt-kneading the poly-L-lactic acid and the 
poly-D-lactic acid at high temperatures of 245 to 300° C. 

[0146] The R195 0, higher is obtained as folloWs. A measure 
ment is made by use of DSC in a nitrogen atmosphere at a 
temperature elevation rate of 20° C./min, and the proportion 
(%) of melt peaks at 195° C. or higher is calculated from a 
melt peak area at 195° C. or higher (high temperatures) and a 
melt peak area at 140 to 180° C. (loW temperatures) in accor 
dance With the folloWing formula. 

0 i 

R195 or higher (AF/1195 OrhighEY/(AIQS or higher+A14O to 
1s0)><100 

R195 0, higher: proportion ofmelt peaks at 1950 C. or 
higher 

A195 0, higher: melt peak area at 1950 C. or higher 

A140 ,0 180: melt peak area at 140 to 180° C. 

[0147] When a DSC measurement is conducted on the resin 
composition of the present invention, a melt peak derived 
from the thermoplastic resin (component A) and melt peaks 
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derived from the polylactic acid emerge at different positions, 
and they can be easily differentiated accordingly. 
[0148] The resin composition of the present invention has a 
melting point of preferably 195 to 250° C., more preferably 
200 to 220° C., and a fusion enthalpy of preferably at least 20 
J/g, more preferably at least 30 J/g. The resin composition of 
the present invention preferably has an R195 0, higher of at least 
30%, a melting point of 195 to 250° C. and a fusion enthalpy 
of at least 20 J/g. 
[0149] The resin composition of the present invention has 
excellent heat resistance, hydrolysis resistance and chemical 
resistance, because it contains the polylactic acid having a 
high content of stereocomplex crystals and the thermoplastic 
resin. The retention of the viscosity average molecular Weight 
of the resin composition of the present invention is preferably 
at least 30%, more preferably at least 60%, much more pref 
erably at least 70%. 

<Crystal Nucleating Agent: Component C> 

[0150] The crystal nucleating agent (component C) used in 
the present invention is primarily a knoWn compound Which 
is commonly used as a crystal nucleating agent for crystalline 
resins such as polylactic acids and thermoplastic resins. 
[0151] Illustrative examples thereof include inorganic ?ne 
particles such as talc, silica, graphite, carbon poWder, pyrof 
errite, gypsum and neutral clay, metal oxides such as magne 
sium oxide, aluminum oxide and titanium dioxide, sulfate, 
phosphate, phosphonate, silicate, oxalate, stearate, benZoate, 
salicylate, tartrate, sulfonate, montan Wax salt, montan Wax 
ester salt, terephthalate, benZoate, and carboxylate. 
[0152] Of these compounds Which are used as the crystal 
nucleating agent (component C), talc is particularly effective. 
Talc having an average particle diameter of not larger than 20 
pm is preferably used, and talc having an average particle 
diameter of not larger than 5 pm is more preferably used. 
[0153] The content of the crystal nucleating agent cannot 
be determined uniformly, because an amount in Which the 
crystal nucleating agent exhibits its effect differs according to 
the type and shape of the crystal nucleating agent. HoWever, 
the content thereof is 0.01 to 5 parts by Weight, preferably 
0.05 to 3 parts by Weight, more preferably 0.1 to 2 parts by 
Weight, based on 100 parts by Weight of the polylactic acid 
(component B). When the amount of the crystal nucleating 
agent added is too small, the effect of the crystal nucleating 
agent is not exhibited, While When it is too large, mechanical 
properties and the like may be adversely affected, not to 
mention that the effect of the crystal nucleating agent is not 
enhanced. 
[0154] A method of adding the crystal nucleating agent 
(component C) is not particularly limited. HoWever, it is 
preferable to add it after the poly-L-lactic acid and the poly 
D-lactic acid are melt-kneaded to form a stereocomplex, 
because an adverse effect on formation of the stereocomplex 
is small. 

<Inorganic Filler: Component D> 

[0155] In the resin composition of the present invention, an 
inorganic ?ller (component D) can be added to improve 
mechanical properties, dimensional properties and the like. 
[0156] As the inorganic ?ller (component D), generally 
knoWn inorganic ?llers can be used, such as glass ?bers, 
carbon ?bers, glass ?akes, Wollastonite, kaolin clay, mica, 
talc and various Whiskers (such as potassium titanate Whis 
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kers and aluminum borate Whiskers). The shape of the inor 
ganic ?ller can be selected freely from ?brous, ?aky, spheri 
cal and holloW shapes. For improvements in the strength and 
impact resistance of the resin composition, a ?brous or ?aky 
inorganic ?ller is suitable. 
[0157] In particular, the inorganic ?ller is suitably an inor 
ganic ?ller comprising a ground natural mineral, more suit 
ably an inorganic ?ller comprising a ground natural silicate 
and is preferably mica, talc or Wollastonite in vieW of its 
shape. 
[0158] MeanWhile, since these inorganic ?llers are nonoil 
resource materials that Will replace oil resource materials 
such as carbon ?bers, use of these raW materials that cause 
loWer environmental burdens emphasiZes signi?cance of use 
of the components B and C that cause loW environmental 
burdens. Further, the above more suitable inorganic ?ller 
exerts an advantageous effect that it develops better ?ame 
retardancy than carbon ?bers or the like. 
[0159] The average particle diameter of the mica is a num 
ber average particle diameter calculated by number average 
of 1,000 particles having a siZe of at least 1 pm extracted by 
observation using a scanning electron microscope. The num 
ber average particle diameter is preferably 10 to 500 pm, more 
preferably 30 to 400 um, much more preferably 30 to 200 
most preferably 35 to 80 pm. When the number average 
particle diameter is smaller than 10 um, impact strength may 
deteriorate. Meanwhile, When it is larger than 500 um, impact 
strength improves, but the appearance is liable to deteriorate. 
[0160] The thickness of the mica can be 0.01 to 10 prefer 
ably 0.1 to 5 pm, as thickness measured by observation using 
an electron microscope. The aspect ratio of the mica can be 5 
to 200, preferably 10 to 100. The mica is preferably musco 
vite mica, and its Mohs hardness is about 3. The muscovite 
mica can achieve higher rigidity and higher strength and 
provides a more suitable molded article than other micas such 
as phlogopite. 
[01 61] Further, a method of milling the mica is a dry milling 
method of milling raW mica in a dry mill. Another method of 
milling the mica is a Wet milling method comprising coarse 
milling raW mica in a dry mill, adding a milling aid such as 
Water, subjecting the resulting slurry to actual milling in a Wet 
mill, and dehydrating and drying the resulting product. 
Although mica produced by either of the milling methods can 
be used, the dry milling method is less costly and more 
common. On the other hand, the Wet milling method is effec 
tive for milling mica more thinly and ?nely, but is costly. The 
mica may be surface-treated With various surface treatment 
agents such as a silane coupling agent, higher fatty acid ester 
and Wax and may be granulated by siZing agents such as 
various resins, higher fatty acid ester and Wax. 
[0162] Talc that can be used in the present invention is 
scale-like particles that have a layered structure and is 
hydrous magnesium silicate in terms of chemical composi 
tion. The talc is generally represented by a chemical formula 
4SiO2.3MgO.2H2O and generally contains 56 to 65 Wt % of 
SiO2, 28 to 35 Wt % of MgO and about 5 Wt % of H20. The 
talc also contains other components in small amounts, such as 
0.03 to 1.2 Wt % ofFe2O3, 0.05 to 1.5 Wt % ofAl2O3, 0.05 to 
1.2 Wt % ofCaO, up to 0.2 Wt % ofKZO, and up to 0.2 Wt % 
of NaZO. The talc has a speci?c viscosity of about 2.7 and a 
Mohs hardness of 1. 
[0163] The average particle diameter of the talc is prefer 
ably 0.5 to 30 um. The average particle diameter is a particle 
diameter at an accumulation rate of 50% Which is determined 
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from particle size distribution measured by an Andreasen 
pipette method measured in accordance With I IS M8016. The 
particle diameter of the talc is more preferably 2 to 30 um, 
much more preferably 5 to 20 um, most preferably 10 to 20 
um. Talc having a particle diameter of 0.5 to 30 um provides 
not only rigidity and loW anisotropy but also a good surface 
appearance and ?ame retardancy to the resin composition. 
[0164] Further, a method of milling a raW stone to produce 
the talc is not particularly limited, and axial-?oW milling, 
annular milling, roll milling, ball milling, jet milling and 
container-rotating compression shear milling can be used. 
Further, milled talc is suitably classi?ed by various classi?ers 
to achieve uniform particle size distribution. The classi?ers 
are not particularly limited. Illustrative examples thereof 
include impactor-type inertial classi?ers (such as a variable 
impactor), inertial classi?ers using the Coanda effect (such as 
an elboW jet), and centrifugal classi?ers (such as a multistage 
cyclone, Microplex, dispersion separator, AccuCut, turbo 
classi?er, Turboplex, micron separator, and super separator). 
[0165] Further, the talc is preferably in an aggregated state 
in vieW of ease of its handling or the like. Illustrative 
examples of a method of producing aggregated talc include a 
method of compressing the talc by deaeration, and a method 
of compressing the talc by use of a sizing agent. In particular, 
the method of compressing the talc by deaeration is preferred 
because it is easy to practice and prevents unWanted sizing 
agent resin components from being mixed into the molded 
article of the present invention. 
[0166] Further, Wollastonite that can be used in the present 
invention is virtually represented by a chemical formula 
CaSiO3 and generally contains at least about 50 Wt % of SiO2 
and at least about 47 Wt % of CaO, in addition to Fe2O3 and 
A1203. The Wollastonite is White needle-like poWder obtained 
by milling and classifying rough Wollastonite and has a Mohs 
hardness of about 4.5. The average ?ber diameter of the 
Wollastonite is preferably 0.5 to 20 um, more preferably 0.5 to 
10 um, most preferably 1 to 5 pm. The average ?ber diameter 
is calculated by number average of 1,000 ?bers having a ?ber 
diameter of at least 0.1 pm extracted by observation using a 
scanning electron microscope. 
[0167] Some of these inorganic ?llers can serve as the crys 
tal nucleating agent Which is the component C. 
[0168] HoWever, they are considered as the inorganic ?ller 
(component D) When used to improve mechanical properties 
and the like. 
[0169] The content of the inorganic ?ller (component D) is 
preferably 0.3 to 200 parts by Weight, more preferably 1 to 
100 parts by Weight, much more preferably 3 to 50 parts by 
Weight, based on 100 parts by Weight of the thermoplastic 
resin (component A). When the content of the component D is 
loWer than 0.3 parts by Weight, its effect of reinforcing the 
mechanical properties of the molded article is not suf?cient, 
While When it is higher than 200 parts by Weight, moldability 
and color deteriorate disadvantageously. 

<Terminal Blocking Agent: Component E> 

[0170] In the resin composition of the present invention, 
When a terminal blocking agent (component E) is contained, 
hydrolysis resistance can be improved. 
[0171] The terminal blocking agent (component E) reacts 
With some or all of carboxyl group terminals of the polylactic 
acid (component B) in the resin composition of the present 
invention to block them. Illustrative examples thereof include 
condensation-reaction-type compounds such as aliphatic 
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alcohols and amide compounds, and addition-reaction-type 
compounds such as carbodiimide compounds, epoxy com 
pounds, oxazoline compounds, oxazine compounds and 
aziridine compounds. When the latter addition-reaction-type 
compound is used, there is no need to discharge an unWanted 
by-product out of a reaction system, as in the case of terminal 
blocking by a dehydration condensation reaction of alcohol 
With carboxyl group, for example. 
[0172] Accordingly, by adding an addition-reaction-type 
terminal blocking agent When the poly-L-lactic acid (compo 
nents B-1 to B-3) and the poly-D-lactic acid (components B-4 
to B-6) are melt-kneaded, a su?icient carboxyl group termi 
nal blocking effect can be achieved While decomposition of 
the resin by a by-product is inhibited. As a result, the hydroly 
sis resistance of the stereocomplex polylactic acid can be 
improved. 
[0173] As the carbodiimide compounds (including poly 
carbodiimide compounds), those synthesized by generally 
Well-knoWn methods can be used. Illustrative examples 
thereof include those Which can be synthesized by subjecting 
various polyisocyanates to a decarboxylation condensation 
reaction by use of an organophosphorus or organometallic 
compound as a catalyst, at a temperature of at least about 700 
C., in the presence of an inert solvent or no solvent. 

[0174] Illustrative examples of monocarbodiimide com 
pounds included in the carbodiimide compounds include 
dicyclohexyl carbodiimide, diisopropyl carbodiimide, dim 
ethyl carbodiimide, diisobutyl carbodiimide, dioctyl carbo 
diimide, t-butyl isopropyl carbodiimide, diphenyl carbodiim 
ide, di-t-butyl carbodiimide, and di-[3-naphthyl carbodiimide. 
Of these, dicyclohexyl carbodiimide or diisopropyl carbodi 
imide is suitable particularly because they are industrially 
easily available. 
[0175] Further, as the polycarbodiimide compounds 
included in the above carbodiimide compounds, those pro 
duced by various methods can be used. Basically, those pro 
duced by a conventional method of producing a polycarbo 
diimide (US. Pat. No. 2,941,956, Japanese Patent 
Publication No. 47-33279, J. Org. Chem. 28, 2069 to 2075 
(1963), Chemical RevieW 1981, Vol. 81, No. 4, pp. 619 to 
621) can be used. 
[0176] Illustrative examples of an organic diisocyanate 
Which is a synthetic raW material in production of the poly 
carbodiimide compound include an aromatic diisocyanate, 
aliphatic diisocyanate, alicyclic diisocyanate, and mixtures 
thereof. Speci?c examples thereof include 1,5-naphthalene 
diisocyanate, 4,4'-diphenylmethane diisocyanate, 4,4'-diphe 
nyldimethylmethane diisocyanate, 1,3-phenylene diisocyan 
ate, 1,4-phenylene diisocyanate, 2,4-tolylene diisocyanate, 
2,6-tolylene diisocyanate, a mixture of 2,4-tolylene diisocy 
anate and 2,6-tolylene diisocyanate, hexamethylene diisocy 
anate, cyclohexane-1,4-diisocyanate, xylylene diisocyanate, 
isophorone diisocyanate, dicyclohexylmethane-4,4'-diisocy 
anate, methyl cyclohexane diisocyanate, tetramethylxylylene 
diisocyanate, 2,6-diisopropylphenyl isocyanate, and 1,3,5 
triisopropylbenzene-2,4-diisocyanate. 
[0177] Further, in the case of the polycarbodiimide com 
pound, it can be controlled to an appropriate polymerization 
degree by use of a compound such as a monoisocyanate that 
reacts With a terminal isocyanate of the polycarbodiimide 
compound. 
[0178] Illustrative examples of the monoisocyanate for 
controlling the polymerization degree of the polycarbodiim 
ide compound by blocking the terminal of the polycarbodi 
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[0186] Illustrative examples of the aziridine compounds as 
the terminal blocking agent (component E) include an addi 
tion reaction product of mono, bis or polyisocyanate com 
pound and ethylene imine. 
[0187] Further, tWo or more compounds out of the carbo 
diimide compounds, epoxy compounds, oxazoline com 
pounds, oxazine compounds and aziridine compounds 
described above as the terminal blocking agents that can be 
used in the present invention can be used in combination as 
the terminal blocking agent. 
[0188] In the resin composition of the present invention, 
blocking of the carboxyl terminal group is carried out to a 
proper extent according to intended use. As for a speci?c 
degree of blocking of the carboxyl group terminals, the con 
centration of the carboxyl group terminals of the polylactic 
acid is preferably not higher than 10 equivalent/103 kg, more 
preferably not higher than 6 equivalent/ 103 kg, from the vieW 
point of an improvement in hydrolysis resistance. 
[0189] As a method for blocking the carboxyl group termi 
nals of the polylactic acid (component B) in the resin com 
position of the present invention, a condensation-reaction 
type or addition-reaction-type terminal blocking agent is 
reacted With the terminals. 
[0190] As a method of blocking the carboxyl group termi 
nals by a condensation reaction, the carboxyl group terminals 
can be blocked by adding a proper amount of a condensation 
reaction-type terminal blocking agent such as an aliphatic 
alcohol or amide compound into a polymerization system at 
the time of polymerization of the polymer to cause a dehy 
dration condensation reaction under reduced pressure. To 
achieve a high polymerization degree of the polymer, the 
condensation-reaction-type terminal blocking agent is pref 
erably added upon completion of the polymerization reac 
tion. 
[0191] As a method of blocking the carboxyl group termi 
nals by an addition reaction, the carboxyl group terminals can 
be blocked by reacting the terminals With a proper amount of 
a terminal blocking agent such as a carbodiimide compound, 
epoxy compound, oxazoline compound, oxazine compound 
or aziridine compound, With the polylactic acid in a molten 
state. The terminal blocking agent can be added to and reacted 
With the terminals after completion of the polymerization 
reaction of the polymer. 
[0192] When the poly-L-lactic acid (components B-l to 
B-3) and the poly-D-lactic acid unit (components B-4 to B-6) 
are melt-kneaded in the presence of the terminal blocking 
agent (component E), decomposition and degradation of the 
thermoplastic resin (component A) are inhibited. 
[0193] The content of the terminal blocking agent (compo 
nent E) is preferably 0.01 to 5 parts by Weight, more prefer 
ably 0.05 to 4 parts by Weight, much more preferably 0.1 to 3 
parts by Weight, based on 100 parts by Weight of the polylac 
tic acid (component B). 

<Flame Retardant: Component F> 

[0194] The resin composition of the present invention can 
also contain a ?ame retardant. Illustrative examples of the 
?ame retardant include halogen-containing ?ame retardants 
such as a brominated epoxy resin, brominated polystyrene, 
brominated polycarbonate, brominated polyacrylate and 
chlorinated polyethylene; phosphate-containing ?ame retar 
dants such as monophosphate compounds and phosphate oli 
gomer compounds; organophosphorus ?ame retardants other 
than phosphate-based ?ame retardants, such as phosphonate 
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oligomer compounds, phosphonitrile oligomer compounds 
and amide phosphonate compounds; organometallic-salt 
containing ?ame retardants such as organic sulfonic acid 
alkali (earth) metal salts, boric-acid-metallic-salt-containing 
?ame retardants and stannic-acid-metallic-salt-containing 
?ame retardants; and silicone-containing ?ame retardants. 
Further, the ?ame retardant may be used in combination With 
a ?ame retarding aid (such as sodium antimonate or antimony 
trioxide) or a dripping inhibitor (such as a polytetra?uoroet 
hylene having a ?bril forming ability). 
[0195] Of the above ?ame retardants, compounds that do 
not contain a chlorine atom and a bromine atom are more 

suitable as the ?ame retardant in the molded article of the 
present invention Which is characterized by a reduction of 
environmental burdens, since factors considered unfavorable 
When Waste incineration or thermal recycling is carried out 
are reduced. 

[0196] Further, the phosphate-containing ?ame retardants 
are particularly preferred, because they provide good color 
and also exert an effect of improving moldability. Speci?c 
examples of the phosphate-containing ?ame retardants par 
ticularly include one or more phosphate compounds repre 
sented by the folloWing general formula (II): 

(ii) 

Wherein X is a group derived from hydroquinone, resorcinol, 
bis(4-hydroxydiphenyl)methane, bisphenol A, dihydroxy 
diphenyl, dihydroxy naphthalene, bis(4-hydroxyphenyl)sul 
fone, bis(4-hydroxyphenyl)ketone or bis(4-hydroxyphenyl) 
sul?de, n is an integer of 0 to 5 and is the average of 0 to 5 in 
the case of a blend of phosphates differing in the value of n, 
and R11, R12, R13 and R14 are each independently a group 
derived from phenol, cresol, xylenol, isopropylphenol, 
butylphenol or p-cumylphenol in Which are substituted or 
unsubstituted by one or more halogen atoms. 

[0197] More preferably, X in the formula is a group derived 
from hydroquinone, resorcinol, bisphenol A or dihydroxy 
diphenyl, n is an integer of 1 to 3 or the average thereof in the 
case of a blend of phosphates differing in the value of n, and 
R1 1, R12, R13 and R14 are each independently a group derived 
from phenol, cresol or xylenol in Which are substituted or 
more suitably unsubstituted one or more halogen atoms. 

[0198] Of the organophosphate ?ame retardants, triphenyl 
phosphate is preferred as the phosphate compound. As the 
phosphate oligomer, resorcinol bis(dixylenyl phosphate) and 
bisphenol A bis(diphenyl phosphate) can be preferably used 
because they are also excellent in hydrolysis resistance and 
the like. Resorcinol bis(dixylenyl phosphate) and bisphenol A 
bis(diphenyl phosphate) are more preferred in terms of heat 
resistance and the like, since they also have good heat resis 
tance and do not thermally degrade or evaporate accordingly. 
[0199] In the resin composition of the present invention, the 
content of the ?ame retardant is preferably 0.05 to 50 parts by 
Weight, based on 100 parts by Weight of the thermoplastic 
resin (component A). When the content is loWer than 0.05 
parts by Weight, su?icient ?ame retardancy is not developed, 
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While When it is higher than 50 parts by Weight, the strength 
and heat resistance of the molded article are impaired. 

<Heat Stabilizer: Component P> 

[0200] The resin composition of the present invention pref 
erably contains a phosphorus stabilizer to obtain better color 
and stable ?oWability. In particular, the composition prefer 
ably contains, as the phosphorus stabilizer, a pentaerythritol 
type phosphite compound represented by the following gen 
eral formula (III): 

wherein R1 and R2 independently represent a hydrogen atom, 
an alkyl group having 1 to 20 carbon atoms, an aryl or alky 
laryl group having 6 to 20 carbon atoms, an aralkyl group 
having 7 to 30 carbon atoms, a cycloalkyl group having 4 to 
20 carbon atoms or a 2-(4-oxyphenyl)propyl-substituted aryl 
group having 15 to 25 carbon atoms, and the cycloalkyl group 
and the aryl group may be substituted With an alkyl group. 
[0201] Speci?c examples of the pentaerythritol-type phos 
phite compound include distearyl pentaerythritol diphos 
phite, bis(2,4-di-t-butylphenyl)pentaerythritol diphosphite, 
bis(2,6-di-t-butyl-4-methylphenyl)pentaerythritol diphos 
phite, bis(2,6-di-t-butyl-4-ethylphenyl)pentaerythritol 
diphosphite, phenyl bisphenol A pentaerythritol dipho sphite, 
bis(nonylphenyl)pentaerythritol diphosphite, and dicyclo 
hexyl pentaerythritol diphosphite. Of these, distearyl pen 
taerythritol diphosphite and bis(2,4-di-t-butylphenyl)pen 
taerythritol diphosphite are suitable. 
[0202] Illustrative examples of other phosphorus stabiliz 
ers include various phosphite compounds, phosphonite com 
pounds and phosphate compounds. 
[0203] Speci?c examples of the phosphite compounds 
include triphenyl phosphite, tris(nonylphenyl)phosphite, 
tridecyl phosphite, trioctyl phosphite, trioctadecyl phosphite, 
didecyl monophenyl phosphite, dioctyl monophenyl phos 
phite, diisopropyl monophenyl phosphite, monobutyl diphe 
nyl phosphite, monodecyl diphenyl phosphite, monooctyl 
diphenyl phosphite, 2,2-methylenebis(4,6-di-t-butylphenyl) 
octyl phosphite, tris(diethylphenyl)phosphite, tris(di-iso 
propylphenyl)phosphite, tris(di-n-butylphenyl)phosphite, 
tris(2,4-di-t-butylphenyl)phosphite, and tris(2,6-di-t-bu 
tylphenyl)phosphite. 
[0204] Further, as other phosphite compounds, those that 
react With dihydric phenols and have a cyclic structure can 
also be used. Speci?c examples thereof include 2,2'-methyl 
enebis(4,6-di-t-butylphenyl) (2,4-di-t-butylphenyl)phos 
phite, 2,2'-methylenebis(4,6-di-t-butylphenyl) (2-t-butyl-4 
methylphenyl)phosphite, 2,2‘-methylenebis(4-methyl-6-t 
butylphenyl) (2-t-butyl-4-methylphenyl)phosphite, and 2,2' 
ethylidenebis(4-methyl-6-t-butylphenyl) (2-t-butyl-4 
methylphenyl)phosphite. 
[0205] Speci?c examples of the phosphate compounds 
include tributyl phosphate, trimethyl phosphate, tricresyl 
phosphate, triphenyl phosphate, trichlorophenyl phosphate, 
triethyl phosphate, diphenylcresyl phosphate, diphenyl 
monoorthoxenyl phosphate, tributoxyethyl phosphate, dibu 
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tyl phosphate, dioctyl phosphate, and diisopropyl phosphate. 
Triphenyl phosphate and trimethyl phosphate are preferred. 
[0206] Speci?c examples of the phosphonite compounds 
include tetrakis(2,4-di-t-butylphenyl)-4,4'-biphenylene 
diphosphonite, tetrakis(2,4-di-t-butylphenyl)-4,3'-biphe 
nylene diphosphonite, tetrakis(2,4-di-t-butylphenyl)-3,3'-bi 
phenylene diphosphonite, tetrakis(2,6-di-t-butylphenyl)-4, 
4'-biphenylene diphosphonite, tetrakis(2,6-di-t 
butylphenyl)-4,3'-biphenylene diphosphonite, tetrakis(2,6 
di-t-butylphenyl)-3,3'-biphenylene diphosphonite, bis(2,4 
di-t-butylphenyl)-4-phenyl-phenyl phosphonite, bis(2,4-di-t 
butylphenyl)-3-phenyl-phenyl phosphonite, bis(2,6-di-n 
butylphenyl)-3-phenyl-phenyl phosphonite, bis(2,6-di-t 
butylphenyl)-4-phenyl-phenyl phosphonite, and bis(2,6-di-t 
butylphenyl)-3-phenyl-phenyl phosphonite. Tetrakis(di-t 
butylphenyl)-biphenylene diphosphonite and bis(di-t 
butylphenyl)-phenyl-phenyl phosphonite are preferred, and 
tetrakis(2,4-di-t-butylphenyl)-biphenylene diphosphonite 
and bis(2,4-di-t-butylphenyl) -phenyl-phenyl pho sphonite are 
more preferred. The phosphonite compounds can be prefer 
ably used in combination With the above phosphite com 
pounds having an aryl group substituted With tWo or more 
alkyl groups. 
[0207] Speci?c examples of the phosphonate compounds 
include dimethyl benzenepho sphonate, diethyl benzenephos 
phonate, and dipropyl benzenephosphonate. 
[0208] The phosphorus stabilizers can be used alone or in 
combination of tWo or more. It is preferable to add at least the 
pentaerythritol-type phosphite compound in an effective 
amount. The phosphorus stabilizer is preferably contained in 
an amount of 0.001 to 1 part by Weight, more preferably 0.01 
to 0.5 parts by Weight, much more preferably 0.01 to 0.3 parts 
by Weight, based on 100 parts by Weight of the thermoplastic 
resin (component A). 

<Break Inhibitor> 

[0209] The resin composition of the present invention can 
contain a break inhibitor for inhibiting breakage of ?brous 
inorganic ?ller or ?aky inorganic ?ller When the ?ller is used. 
The break inhibitor inhibits breakage of the inorganic ?ller by 
inhibiting adhesion betWeen the matrix resin and the inor 
ganic ?ller and reducing stress applied to the inorganic ?ller 
at the time of melt-kneading. Illustrative examples of effects 
of the break inhibitor include (1) an improvement in rigidity 
(the aspect ratio of the inorganic ?ller becomes large), (2) an 
improvement in toughness, and (3) an improvement in elec 
trical conductivity (in the case of a conductive inorganic 
?ller). Speci?c examples of the break inhibitor include (i) a 
compound When the compound having a loW af?nity for the 
resin is directly coated on the surface of the inorganic ?ller, 
and (ii) a compound having a structure shoWing a loW af?nity 
for the resin and having a functional group that can react With 
the surface of the inorganic ?ller. 
[0210] Representative examples of the compound having a 
loW af?nity for the resin include various lubricants. Speci?c 
examples of the lubricants include mineral oil, synthetic oil, 
higher fatty acid ester, higher fatty acid amide, polyorganosi 
loxane (such as silicone oil or silicone rubber), ole?nic Wax 
(such as paraf?n Wax or polyole?n Wax), polyalkylene glycol, 
and ?uorine oils such as ?uorinated fatty acid ester, tri?uo 
rochloroethylene and polyhexa?uoropropylene glycol. 
[0211] Illustrative examples of a method for coating the 
compound having a loW af?nity for the resin directly on the 
surface of the inorganic ?ller include (1) a method of immers 














































