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(57) ABSTRACT

The present invention 1s a polyester resin composition that
includes a polyester resin A containing 350 to 100% by mass
ol a polybutylene terephthalate resin and 0 to 50% by mass
ol a polyethylene terephthalate resin, a metal organic acid
salt B being either one or both of an alkali metal organic acid
salt and an alkaline earth metal organic acid salt, a poly-
functional glycidyl group-containing styrene-based polymer
C m a predetermined amount, and an inorgamc filler D
having an average particle diameter of 0.05 to 3 um. The
polyester resin composition contains a predetermined
amount of alkali metal atoms/alkaline earth metal atoms,
and further the content of linear oligomers of polybutylene
terephthalate, or the content of linear oligomers of polybu-
tylene terephthalate and polyethylene terephthalate 1s less
than or equal to 1000 mg/kg.
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POLYESTER RESIN COMPOSITION,
LIGHT-REFLECTOR COMPONENT

CONTAINING SAME, AND LIGHT
REFLECTOR

TECHNICAL FIELD

The present invention relates to a polyester resin compo-

sition, a light-retlector component contaiming the polyester
resin composition, and a light retlector.

BACKGROUND ART

A polybutylene terephthalate resin has excellent charac-
teristics 1n 1njection moldability, mechanical properties, heat
resistance, electrical properties, chemical resistance, and the
like, and 1s widely used for an injection molded article 1n the
ficlds of automobile components, machine components,
clectrical components, communication components, and the
like. In addition, the polybutylene terephthalate resin 1s also
excellent 1n mold transierability, therefore, 1s also used as a
lamp member to be applied to an extension of an automobile
that requires particularly favorable appearance.

However, 1t 1s known that when the polybutylene
terephthalate resin 1s continuously molded, various kinds of
gases (hereinafter, also referred to as “outgases™) are gen-
erated during molding, and further, an oligomer of polybu-
tylene terephthalate, and the like adhere to a mold, remain on
the mold, and become residues on mold. The residues on
mold may impair the appearance of the molded article.
Therefore, 1n order to constitute a component constituting a
lamp for an automobile, which 1s required to have high
brightness appearance (smoothness) and uniform reflectiv-
ity, etc., other lighting fixtures, or the like, a light-reflector
component provided with a light reflection layer on a
surface, or the like, 1n a case where a conventional polybu-
tylene terephthalate resin 1s used, 1t 1s required to frequently
clean the mold during continuous molding. In order to clean
the mold, the production has to be suspended temporarily,
therefore, the productivity 1s adversely intluenced. Accord-
ing to this, a polybutylene terephthalate resin capable of
suppressing the residues on mold has been demanded.

In addition, there may be a case where a product becomes
high 1n temperature depending on the shape and specifica-
tion of a lamp member, and a resin having high heat
resistance 1s required 1n many cases.

CITATION LIST
Patent Document

PTD1: Japanese Patent Laying-Open No. 2014-028883
PTD2: Japanese Patent Laying-Open No. 2004-323837

SUMMARY OF INVENTION

Technical Problems

As a method for suppressing the generation of the above-
described outgas, a method for inactivating a catalyst by
using phenylsulfonic acid has been proposed in Japanese
Patent Laying-Open No. 2014-028883 (PTD1) or the like,
and the reduction eflect has been recognized. However, there
1s no description concerning the reduction of the oligomers
of a polybutylene terephthalate resin, therefore, there 1s a
room for the improvement in suppressing residues on mold.

In Japanese Patent Laying-Open No. 2004-3238377 (PTD2),
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there 1s a description concerning the reduction of cyclic
oligomers such as cyclic dimers and cyclic trimers, however,
there 1s no description concerming the linear oligomer as
described later, and it has been insuflicient to suppress the
residues on mold.

As a result of intensive studies to suppress the residues on
mold at the time of continuous molding, the present inven-
tors have found that the fundamental cause of the accumu-
lation of the residues on mold by continuous molding 1s not
in the cyclic oligomers such as cyclic dimers and cyclic
trimers, which have been known so far, but in linear oli-
gomers, and thus have completed the present mnvention. In
addition, the present inventors have found that by obtaining
the low gas emission that reduces the outgas generated at the
time of molding, an improvement eflect 1s exerted on the
residues on mold and fogging, and thus have completed the
present invention.

That 1s, an object of the present invention 1s to provide a
polyester resin composition that has low gas emission, can
significantly suppress the residues on mold at the time of
continuous molding, further has high heat resistance, and
shows low fogging, a light-reflector component containing
the polyester resin composition, and a light reflector.

Solutions to Problems

That 1s, the present invention 1s as follows.
[1] A polyester resin composition, including a polyester
resin A containing 50 to 100% by mass of a polybutylene
terephthalate resin and 0 to 50% by mass of a polyethylene
terephthalate resin, in which the polyester resin composition
contains a metal organic acid salt B being either one or both
of an alkali metal organic acid salt and an alkaline earth
metal organic acid salt, and a polyfunctional glycidyl group-
containing styrene-based polymer C 1n an amount of 0.05 to
3 parts by mass and an morganic filler D having an average
particle diameter of 0.05 to 3 um 1n an amount of 1 to 20
parts by mass based on 100 parts by mass of the polyester
resin A, and the polyester resin composition contains either
one or both of alkali metal atoms and alkaline earth metal
atoms 1n an amount of 0.000005 to 0.05 parts by mass based
on 100 parts by mass of the polyester resin A, and further,
the polyester resin composition has a content of linear
oligomers of polybutylene terephthalate of, or a content of
the linear oligomers of polybutylene terephthalate and linear
oligomers of polyethylene terephthalate of less than or equal
to 1000 mg/kg.
[2] The polyester resin composition described 1n [1], 1n
which the polyester resin composition contains either one or
both of the alkali metal atoms and the alkaline earth metal
atoms 1 an amount of 0.0005 to 0.05 parts by mass based
on 100 parts by mass of the polyester resin A.
[3] The polyester resin composition described 1n [1] or [2],
in which the polyester resin composition has a content of
titanium atoms of less than or equal to 50 mg/kg.
[4] The polyester resin composition described in any one of
[1] to [3], 1n which a metal kind of the metal organic acid salt
B 1s one or two or more kinds selected from the group
consisting of lithtum, sodium, potassium, calcium, and mag-
nesiuim.
[5] The polyester resin composition described 1n any one of
[1] to [4], 1n which the metal organic acid salt B 1s one or two
or more kinds selected from the group consisting of lithium
acetate, sodium acetate, potasstum acetate, calcium acetate,
magnesium acetate, lithtum benzoate, sodium benzoate, and
potassium benzoate.
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|6] The polyester resin composition described 1n any one of
[1] to [3], 1n which the morganic filler D 1s one or two or

more kinds selected from the group consisting of calcium
carbonate, silica, kaolin, bartum sulfate, and titanium diox-

ide.

| 7] A light-reflector component, including the polyester resin
composition described 1n any one of [1] to [6].

| 8] A light reflector, 1n which a light reflective metal layer 1s
formed at least on a part of a surface of the light-reflector
component described 1n [7].

Advantageous Effects of Invention

According to the present invention, a polyester resin
composition that has low gas emission, can significantly
suppress the residues on mold at the time of continuous
molding, and further has high heat resistance, and shows low
fogging can be provided.

DESCRIPTION OF EMBODIMENTS

Hereinafter, the present invention will be described in
detaul.

[Polyester Resin Composition]

The present mvention 1s a polyester resin composition
including a polyester resin A that contains 50 to 100% by
mass of (greater than or equal to 50% by mass and less than
or equal to 100% by mass, 1n a case where a numerical range
1s expressed using “to” 1n the present specification, the range
includes the numerical values of the upper limit and the
lower limit) a polybutylene terephthalate resin and 0 to 50%
by mass of a polyethylene terephthalate resin. The polyester
resin composition contains a metal organic acid salt B being,
either one or both of an alkali1 metal organic acid salt and an
alkaline earth metal organic acid salt, and a polyfunctional
glycidyl group-containing styrene-based polymer C 1n an
amount of 0.05 to 3 parts by mass and an 1norganic filler D
having an average particle diameter of 0.05 to 3 um 1n an
amount of 1 to 20 parts by mass based on 100 parts by mass
of the polyester resin A. Further, the polyester resin com-
position contains either one or both of alkali metal atoms and
alkaline earth metal atoms 1n an amount of 0.000005 to 0.05
parts by mass based on 100 parts by mass of the polyester
resin A. Furthermore, 1n the polyester resin composition, the
content of linear oligomers of polybutylene terephthalate, or
the content of the linear oligomers of polybutylene
terephthalate and the linear oligomers of polyethylene
terephthalate 1s less than or equal to 1000 mg/kg.

By containing a metal organic acid salt B, the polyester
resin composition according to the present mvention can
suppress the generation of outgas [tetrahydrofuran (herein-
alter, may also be referred to as ““THF”’), and the like] during
molding, suppress the transportation and adhesion of the
cyclic oligomers and linear oligomers contained in the
composition to a mold by THEF, and suppress the residues on
mold based on these oligomers. Further, by containing a
polytunctional glycidyl group-containing styrene-based
polymer C, the outgas (iree organic acid, and the like), cyclic
oligomers, and linear oligomers, which have been generated
during molding, can be captured, the low fogging can be
achieved, and further the polyester resin composition can
contribute to the suppression of residues on mold.

In addition, the polyester resin composition may contain
a release agent E described later. Further, the polyester resin
composition may contain various kinds of additives as
needed within the range not impairing the eflects of the
present invention. Examples of the additive include a modi-

10

15

20

25

30

35

40

45

50

55

60

65

4

fler, a heat-resistant stabilizer, an antioxidant, a UV
absorber, a light stabilizer, a plasticizer, a denaturant, an
antistatic agent, a flame retardant, a dye, and a pigment. In
the polyester resin composition of the present invention, the
total of the polyester resin A, the metal organic acid salt B,
the polyfunctional glycidyl group-containing styrene-based
polymer C, the inorganic filler D, and the release agent E
(provided that the mixing of the release agent E 1s arbitrary)
occupies preferably greater than or equal to 85% by mass,
more preferably greater than or equal to 90% by mass, and
turthermore preferably greater than or equal to 95% by
mass.

Further, the polyester resin composition according to the
present invention has low gas emission and high heat
resistance, and further can significantly suppress the resi-
dues on mold at the time of continuous molding, and 1n
particular, 1t 1s effective to apply the polyester resin com-
position to a component constituting a lamp for an automo-
bile, a lighting fixture, etc., a light-reflector component
provided with a light reflection layer on the surface, or the
like.

<Polyester Resin A>

A polyester resin A 1n the present invention contains 50 to
100% by mass of a polybutylene terephthalate resin, and 0
to 50% by mass of a polyethylene terephthalate resin. The
polyester resin A 1s preferably composed of these two
components although 1t 1s not excluded that the polyester
resin A contains a third component other than the polybu-
tylene terephthalate resin and the polyethylene terephthalate
resin.

The polyester resin A 1n the polyester resin composition 1s
not particularly limited as long as the polyester resin A 1s the
main component, and preferably greater than or equal to
90% by mass, and more preferably greater than or equal to
92% by mass.

(Polybutylene Terephthalate Resin)

A polybutylene terephthalate resin 1s a polymer that can
be obtained by a common polymerization method, for
example, by a polycondensation reaction of a dicarboxylic
acid having terephthalic acid or an ester forming derivative
thereof as the main component with a diol having 1.4-
butanediol or an ester forming denivative thereof as the main
component. In the polybutylene terephthalate resin, the
repeating unit of butylene terephthalate 1s preferably greater
than or equal to 80% by mole, more preferably greater than
or equal to 90% by mole, furthermore preferably greater
than or equal to 95% by mole, and most preferably 100% by
mole.

The polybutylene terephthalate resin may contain other
polymerization components within the range not impairing
the characteristics, for example, 1n an amount of less than or
equal to around 20% by mass. Examples of the polybutylene
terephthalate resin containing other polymerization compo-
nents 1nclude polybutylene (terephthalate/isophthalate),
polybutylene (terephthalate/adipate), polybutylene (te-
rephthalate/sebacate), polybutylene (terephthalate/decane
dicarboxylate), polybutylene (terephthalate/naphthalate),
and poly(butylene/ethylene) terephthalate. These compo-
nents may be used singly alone, or by mixing greater than or
equal to two kinds thereof.

The mtrinsic viscosity (I1V) of the polybutylene terephtha-
late resin 1s suitably 0.3 to 1.6 dl/’g, more suitably 0.45 to
1.35 dl/g, furthermore suitably 0.5 to 1.2 di/g, and particu-
larly suitably 0.55 to 1.05 dl/g. When the intrinsic viscosity
(IV) of the polybutylene terephthalate resin 1s 0.3 to 1.6 dl/g,
the polyester resin composition of the present invention has
tavorable mechanical properties and moldability. As for the
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above-described intrinsic viscosity (IV), using a mixed
solvent of phenol/tetrachloroethane (mass ratio 1/1) by a
Ubbelohde-type viscometer, a time (seconds) required for
the dropping of each of a polybutylene terephthalate resin
solution having a concentration of 0.4 g/dl at 30° C. and the
mixed solvent only 1s measured, and the intrinsic viscosity
(IV) 1s a value obtained from the following equation (1) on

the basis of ASTM D4603.

Intrinsic viscosity (IV)=0.25(n,-1+43 In n,)/C (I)

In the above-described equation (1), ,=m/M,, M 1s a time
(seconds) required for the dropping of the polybutylene
terephthalate resin solution, 1, 1s a time (seconds) required
for the dropping of the mixed solvent only, and C 1s a
concentration (g/dl) of a polybutylene terephthalate resin
solution.

The terminal carboxyl group of the polybutylene
terephthalate resin plays a catalytic role in a hydrolysis
reaction of a polymer, therefore, the hydrolysis 1s acceler-
ated as the amount of the terminal carboxyl group is
increased. For this reason, 1t 1s preferred that this terminal
carboxyl group concentration 1s low. The terminal carboxyl
group concentration of the polybutylene terephthalate resin
1s preferably less than or equal to 40 eqg/ton, more preferably
less than or equal to 30 eg/ton, furthermore preferably less
than or equal to 25 eg/ton, and particularly preterably less
than or equal to 20 eg/ton.

The terminal carboxyl group concentration (unit: eq/ton)
ol the polybutylene terephthalate resin can be measured, for
example, by dissolving a predetermined amount of a poly-
butylene terephthalate resin in benzyl alcohol, and by titrat-
ing the resultant mixture using a 0.01 mol/I benzyl alcohol
solution of sodium hydroxide. For the indicator, for
example, a phenolphthalein solution may be used.

The terminal hydroxyl group of the polybutylene
terephthalate resin causes backbiting mainly when melted,
therefore becomes a starting point for forming THF that 1s
one of outgasses, linear oligomers, and cyclic oligomers
during molding. For this reason, in order to reduce the
residues on mold, it 1s preferred that this terminal hydroxyl
group concentration 1s reduced to suppress the backbiting
during molding. The terminal hydroxyl group concentration
ol the polybutylene terephthalate resin 1s preferably less than
or equal to 110 eg/ton, more preferably less than or equal to
90 eg/ton, furthermore preferably less than or equal to 70
eg/ton, and particularly preferably less than or equal to 50
eg/ton.

The terminal hydroxyl group concentration (unit: eq/ton)
of the polybutylene terephthalate resin can be calculated by
a predetermined calculation, for example, on the basis of the
spectrum obtained by 'H-NMR measurement, from the peak
value of the terephthalic acid derived from polybutylene
terephthalate, and the peak value of the terminal 1,4-butane-
diol.

(Polyethylene Terephthalate Resin)

A polyethylene terephthalate resin 1s a polymer that can
be obtained by a common polymerization method, for
example, by a polycondensation reaction of a dicarboxylic
acid having terephthalic acid or an ester forming derivative
thereol as the main component with a diol having ethylene
glycol or an ester forming derivative thereof as the main
component. In the polyethylene terephthalate resin, the
repeating unit of ethylene terephthalate 1s preferably greater
than or equal to 80% by mole, more preferably greater than
or equal to 90% by mole, furthermore preferably greater
than or equal to 95% by mole, and particularly preferably

100% by mole.
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The polyethylene terephthalate resin can contain other
polymerization components within the range not impairing
the characteristics, for example, 1n an amount of less than or
equal to around 20% by mass. Examples of the polyethylene
terephthalate resin containing other polymerization compo-
nents 1nclude polyethylene (terephthalate/isophthalate),
polyethylene (terephthalate/adipate), polyethylene (te-
rephthalate/sebacate), polyethylene (terephthalate/decane
dicarboxylate), polyethylene (terephthalate/naphthalate),
poly(ethylene/cyclohexane dimethyl) terephthalate, and
poly(butylene/ethylene) terephthalate. These components
may be used singly alone, or by mixing greater than or equal
to two kinds thereof. By using the polyethylene terephtha-
late resins described above, the mold shrinkage factor of the
polyester resin composition can be controlled 1n the present
invention.

The intrinsic viscosity (IV) of the polyethylene terephtha-
late resin 1s suitably 0.36 to 1.6 dl/g, more suitably 0.45 to
1.35 dl/g, furthermore suitably 0.5 to 1.2 dl/g, and particu-
larly suitably 0.55 to 1.05 dl/g. When the intrinsic viscosity
(IV) of the polyethylene terephthalate resin 1s 0.36 to 1.6
dl/g, the polyester resin composition of the present invention
has favorable mechanical properties and moldability. The
above-described mtrinsic viscosity (IV) may be measured by
the same method as the method by which the intrinsic
viscosity (IV) of the polybutylene terephthalate resin has
been measured.

The polyester resin A 1n the present invention contains S0
to 100% by mass of a polybutylene terephthalate resin, and
0 to 50% by mass of a polyethylene terephthalate resin. In
the present invention, 1in order to prevent the floating of the
inorganic filler D at the time of molding and to improve the
surface appearance of a molded article, it 1s a preferred
embodiment that the polyester resin A contains greater than
or equal to 5% by mass of a polyethylene terephthalate resin
tor the purpose of controlling the crystallization behavior of
the polyester resin composition. The polyester resin A
preferably contains 350 to 95% by mass of a polybutylene
terephthalate resin, and 5 to 50% by mass of a polyethylene
terephthalate resin, more preferably contains 60 to 90% by
mass of a polybutylene terephthalate resin, and 10 to 40% by
mass ol a polyethylene terephthalate resin, and furthermore
preferably contains 70 to 85% by mass of a polybutylene
terephthalate resin, and 15 to 30% by mass of a polyethylene
terephthalate resin. As described above, by containing a
polyethylene terephthalate resin, the mold shrinkage factor
of the polyester resin composition can be controlled, how-
ever, when the content of the polyethylene terephthalate
resin exceeds 50% by mass, the releasability at the time of
injection molding 1s deteriorated, and further the heat resis-
tance of the polyester resin composition 1s lowered, there-
fore, this 1s not preferred.

The total amount of the polybutylene terephthalate resin
and polyethylene terephthalate resin 1n the polyester resin A
1s preferably greater than or equal to 80% by mass, more
preferably greater than or equal to 90% by mass, and
furthermore preferably greater than or equal to 95% by
mass. Further, the total amount of the polybutylene
terephthalate resin and the polyethylene terephthalate resin
may be 100% by mass.

(Titanium Catalyst)

The polybutylene terephthalate resin constituting the
present invention can be obtained, for example, by an
esterification reaction or a transesterification reaction using
1,4-butanediol and a titanium catalyst of terephthalic acid or
terephthalic acid dialkyl. At this time, from the viewpoint of
suppressing the decomposition by retention 1n a cylinder at
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the time of molding, 1t 1s preferred that 1n the polyester resin
composition of the present mnvention, the content of titanium
atoms 1s less than or equal to 350 mg/kg. That 1s, 1n the
present invention, the content of the titanium catalyst to be
contained in the polyester resin composition 1s defined by
the content of titanium atoms. The content of titanium atoms
1s more preferably less than or equal to 45 mg/kg, further-
more preferably less than or equal to 40 mg/kg, and par-
ticularly preferably less than or equal to 35 mg/kg. The
lower limit of the content of titanium atoms 1s preferably 5
mg/kg, more preferably 8 mg/kg, and furthermore preferably
15 mg/kg. When the content of titanium atoms exceeds 50
mg/kg, the suppressive ellect on the residues on mold 1s
hardly exerted.

The content of titanium atoms can be measured using a
method of atomic emission, atomic absorption, or mnduc-
tively coupled plasma (ICP), or the like after recovering the
metal 1n the polymer by a method of wet ashing, or the like.

As the titanium catalyst, a known titanium compound can
be used. Specific examples of the titanium catalyst include
tetraalkyl titanate containing a titantum alkoxide such as
tetracthyl titanate, tetraisopropyl titanate, tetra-n-propyl
titanate, and tetra-n-butyl titanate, a partial hydrolysate
thereol, a titantum chelate compound, titantum acetate, a
titanyl oxalate compound such as titanyl oxalate, ammonium
titanyl oxalate, sodium titanyl oxalate, potassium titanyl
oxalate, calctum titanyl oxalate, and strontium titanyl
oxalate, titanium trimellitate, titanium sulfate, titanium chlo-
ride, a hydrolysate of a titanium halide, titanium oxalate,
titanium fluonide, potassium hexatluorotitanate, ammonium
hexafluorotitanate, cobalt hexafluorotitanate, manganese
hexafluorotitanate, titanium acetylacetonate, a titanium
complex with a hydroxy polycarboxylic acid or a nitrogen-
containing polycarboxylic acid, a composite oxide including
titanium and silicon, or zirconium, a reactant of a titanium
alkoxide and a phosphorus compound, and a reaction prod-
uct of a titanium alkoxide and an aromatic polycarboxylic
acid, or an acid anhydride thereof with a predetermined
phosphorus compound.

Among them, from the viewpoint of suppressing the
residues on mold, 1t 1s preferred to use any one selected from
the group consisting of tetraalkyl titanate containing a
titanium alkoxide such as tetraethyl titanate, tetraisopropyl
titanate, tetra-n-propyl titanate, and tetra-n-butyl titanate, a
partial hydrolysate thereof, and a titanium chelate com-
pound. Further, 1t 1s more preferred to use any one selected
from the group consisting of tetraisopropyl titanate, tetra-n-
propyl titanate, tetra-n-butyl titanate, an ethyl acetoacetate
titanium chelate, and triethanol titanium aminate.

Tin may be used as a catalyst in place of titantum or
together with titanium. Further, in addition to titantum and
tin, a magnesium compound such as magnesium acetate,
magnesium hydroxide, magnesium carbonate, magnesium
oxide, magnesium alkoxide, and magnesium hydrogen
phosphate, a calcium compound such as calcium hydroxide,
calctum carbonate, calcium oxide, calcium alkoxide, and
calcium hydrogen phosphate, an antimony compound such
as antimony ftrioxide, a germanium compound such as
germanium dioxide, and germanium tetroxide, a manganese
compound, a zinc compound, a zirconmium compound, a
cobalt compound, a phosphorus compound such as
orthophosphoric acid, phosphorous acid, hypophosphorous
acid, polyphosphoric acid, and an ester or metal salt thereof
and a reaction auxiliary such as sodium hydroxide may be
used. In a case where the compound to be used as a reaction
auxiliary overlaps with the metal organic acid salt B
described later, the total amount of the metal organic acid
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salt B and the reaction auxiliary may be set to the content
within the acceptable range as the metal organic acid salt B
in the present invention.

(Linear Oligomer)

It 1s considered that 1n the present invention, the reason
why the residues on mold during continuous molding can be
suppressed 1s as follows.

In the polyester resin composition according to the pres-
ent ivention, the content of the linear oligomers of poly-
butylene terephthalate, or the content of the linear oligomers
of polybutylene terephthalate and the linear oligomers of
polyethylene terephthalate 1s less than or equal to 1000
mg/kg. In the present invention, a polybutylene terephthalate
resin has the largest proportion 1n the polyester resin com-
position, therefore, 1t 1s preterred to suppress the content of
the linear oligomers of polybutylene terephthalate to a low
level. A linear oligomer has a melting point lower than that
of a cyclic oligomer, and has a low glass transition tem-
perature, therefore, easily adheres to a mold rather than the
cyclic oligomer does. It 1s considered that the linear oli-
gomer adhered to a mold becomes adhesive, plays a role as
of a binder, and promotes the adhesion of the cyclic oli-
gomer to the mold. For this reason, reduction of the content
of the linear oligomers contained in the polyester resin
composition extremely effectively contributes to the delay-
ing of the start of the residues on mold at the time of
continuous molding. Therefore, the reduction of the content
of the linear oligomers 1s extremely important in suppressing
the residues on mold.

As described above, 1n the present invention, 1t has been
found that linear oligomers are the fundamental cause of the
residues on mold. In addition, tetrahydrofuran 1s known to
be generated by a backbiting reaction or the like of a
terminal hydroxyl group, and from the outgas measurement
described below, 1t has been also found that there 1s a
positive correlation between the amount of the generated
tetrahydrofuran and the degree of the residues on mold. That
1s, as the amount of the generated tetrahydrofuran 1s higher,
the degree of the residues on mold becomes more severe. In
this outgas measurement, a sample of 5 mg of the polyester
resin composition 1s heated under the conditions at 265° C.
for 10 minutes, the generated components are analyzed by
using GS/MS (trade name: “TD-20/QP-2010 Ultra”, manu-
factured by Shimadzu Corporation), and the amount of the
generated tetrahydrofuran 1s measured. The detected com-
ponents can be quantified i terms of toluene or the like.
Further, the residues on mold can be evaluated by perform-
ing an acceleration test or the like as described later.

From the above, the linear oligomers contained in the
polyester resin composition are injected outside the resin
system at the time of mjection molding 1n a state of being
dissolved in the tetrahydrofuran that i1s generated during
molding, and comes into contact with a mold. It 1s consid-
cered that at this time, the tetrahydrofuran having a low
boiling point evaporates without remaining in the mold, but
the linear oligomers dissolved in the tetrahydrofuran adhere
as they are to the mold. Therefore, the reduction of the
content of the generated tetrahydrofuran that serves as a
medium also leads to the suppression of distilling the linear
oligomers from the resin system, and as a result, the amount
of the linear oligomers adhered to the mold 1s reduced, and
the residues on mold can be suppressed.

Herein, 1n the present specification, 1n a case where the
linecar oligomer 1s a linear oligomer of polybutylene
terephthalate, the linear oligomer means an oligomer having
a linear structure i which a total of 2 to 13 units of the
constitutional units derived from terephthalic acid and the
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constitutional units derived from 1.4-butanediol, are bonded
to one another. Further, 1n a case where the linear oligomer
1s a linear oligomer of polyethylene terephthalate, the linear
oligomer means an oligomer having a linear structure in
which a total of 2 to 13 units of the constitutional units
derived from terephthalic acid and the constitutional units
derived from ethylene glycol, are bonded to one another. The
linear oligomer has reactive functional groups composed of
a hydroxyl group or a carboxyl group at both terminals, and
both terminals may be carboxyl groups or hydroxyl groups
in some cases. In addition, 1n a case where the cyclic
oligomer 1s a cyclic oligomer of polybutylene terephthalate,
the cyclic oligomer means an oligomer having a cyclic
structure 1n which a total o1 4 to 14 units of the constitutional
units derived from terephthalic acid and the constitutional
units derived from 1.,4-butanediol, are bonded to one
another. Further, in a case where the cyclic oligomer 1s a
cyclic oligomer of polyethylene terephthalate, the cyclic
oligomer means an oligomer having a cyclic structure 1n
which a total of 4 to 14 units of the constitutional units
derived from terephthalic acid and the constitutional units
derived from ethylene glycol, are bonded to one another.

As described above, in the polyester resin composition
according to the present invention, the content of the linear
oligomers of polybutylene terephthalate, or the content of
the linear oligomers of polybutylene terephthalate and the
linear oligomers of polyethylene terephthalate 1s less than or
equal to 1000 mg/kg. The content of the linear oligomer 1s
preferably less than or equal to 950 mg/kg, more preferably
less than or equal to 900 mg/kg, furthermore preferably less
than or equal to 800 mg/kg, and particularly preferably less
than or equal to 700 mg/kg. When the content of the linear
oligomers exceeds 1000 mg/kg, the eflect of suppressing the
residues on mold becomes insuilicient. The lower limit value
of the content of the linear oligomers 1s 1deally O mg/kg.
Further, in a case where both of the linear oligomers of
polybutylene terephthalate and the linear oligomers of poly-
cthylene terephthalate are contained, the content of the linear
oligomers 1s less than or equal to 1000 mg/kg 1n both.

On the other hand, the content of the cyclic oligomers
may be less than or equal to 9000 mg/kg. The content of the
cyclic oligomers 1s preferably less than or equal to 8000
mg/kg, and more preferably 6000 mg/kg. However, even 1f
the content of the cyclic oligomers 1s around 6000 mg/kg,
when the content of the linear oligomers exceeds 1000
mg/kg, the eflect of suppressing the residues on mold
becomes lowered. When the content of the linear oligomers
1s less than or equal to 1000 mg/kg, as the content of the
cyclic oligomers i1s lower, the eflect of suppressing the
residues on mold tends to become higher. In this regard,
when the content of the linear oligomers 1s less than or equal
to 1000 mg/kg, the content of the cyclic oligomers that have
been conventionally considered to be the cause of the
residues on mold 1s relatively flexibly accepted, and the
cyclic oligomers may be contained up to less than or equal
to 9000 mg/kg.

As for the content of the linear oligomers and the cyclic
oligomers, for example, the polyester resin composition 1s
dissolved 1 a solvent including hexatluoroisopropanol/
chloroform=2/3 (volume ratio), and the resultant mixture 1s
precipitated by adding chloroform, methanol, or the like.
Subsequently, the supernatant separated by filtration 1s dry-
solidified, the dry-solidified matenal 1s dissolved 1n dimeth-
ylformamide, then the resultant mixture is filtered, and by
analyzing the filtrate by a liquid chromatography analysis
method, the content of the linear oligomers and the cyclic
oligomers can be measured. For example, the content (quan-
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titative value) of the linear oligomers 1s expressed in terms
of bishydroxyethyl terephthalate (BHET), and the content
(quantitative value) of the cyclic oligomers can be calculated
in terms of a polyethylene terephthalate cyclic trimer.

The method for reducing the content of the linear oligom-
ers to less than or equal to 1000 mg/kg 1s not particularly
limited as long as 1t 1s a method capable of reducing the
content of the linear oligomers to less than or equal to 1,000
mg/kg. In the present invention, the proportion of the
polybutylene terephthalate resin in the polyester resin com-
position 1s high, therefore, 1t 1s eflective to reduce the
content of the linear oligomers of the polybutylene
terephthalate.

As the method for reducing the content of the linear
oligomers to less than or equal to 1000 mg/kg, a method of
adjusting with a titanium catalyst and a reaction auxiliary, a
method of solid phase polymerization, a method of extract-
ing linear oligomers with water or a solvent, or the like can
be mentioned. As the method for reducing the content of
cyclic oligomers to less than or equal to 9000 mg/kg, 1t 1s
also not particularly limited, and for example, a method of
adjusting temperature, time, a polymerization catalyst, and
the like 1 polymerizing a polybutylene terephthalate resin,
a method of solid phase polymerization, a method of heat-
treating 1n a molten state after polymerization, a method for
extracting cyclic oligomers by using a predetermined sol-
vent, or the like can be mentioned. By the combination of
these methods and other methods, both of the linear oligom-
ers and the cyclic oligomers can also be reduced.

For example, 1n the method of solid phase polymerization
of a polybutylene terephthalate resin, as the esterification or
transesterification reaction proceeds, both of the terminal
carboxyl group concentration and the terminal hydroxyl
group concentration tend to lower. In this method, the
molecular weight 1s increased, therefore, 1t 1s required to
adjust the 1mntrinsic viscosity (IV) before solid phase polym-
erization, and to adjust the temperature and time of solid
phase polymerization.

In addition, 1n a case where a polyethylene terephthalate
resin 1s contained in the polyester resin composition, the
suppression of the content of the linear oligomers of poly-
cthylene terephthalate can also contribute to the suppression
of the residues on mold. Further, a method for reducing the
amount of the generated tetrahydroturan will be described 1n
detail below.

<Metal Organic Acid Salt B>

The polyester resin composition according to the present
invention contains a metal organic acid salt B that 1s either
one or both of an alkali metal organic acid salt and an
alkaline earth metal organic acid salt. The content 1s speci-
fied on the basis of either one or both of the alkali metal
atoms and the alkaline earth metal atoms, specifically, either
one or both of the alkali metal atoms and the alkaline earth
metal atoms are contained 1n an amount of 0.000005 to 0.05
parts by mass based on 100 parts by mass of the polyester
resin A. That 1s, 1n the present invention, the content of the
metal organic acid salt B contained in the polyester resin
composition 1s grasped by specitying the content of either
one or both of the alkali metal atoms and the alkaline earth
metal atoms.

Herein, the reason why the content of the metal organic
acid salt B contained in the polyester resin composition 1s
grasped by specilying the content of either one or both of the
alkali metal atoms and the alkaline earth metal atoms 1s as
tollows. That 1s, 1t 1s considered that the metal organic acid
salt B 1s present 1n a state in which the metal ions are
dissociated 1n the polyester resin composition, therefore, 1n
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order to know the content of the metal organic acid salt B,
it 1s required to quantify either one or both of the metal (1ons)
and the organic acid (1ons). However, an organic acid tends
to volatilize easily, and has a structure similar to that of a
polymer such as polybutylene terephthalate in many cases,
therefore, the quantitative determination becomes diflicult in
many cases. On the other hand, a metal atom (alkali metal
atom and alkaline earth metal atom) 1s relatively easy to
remain 1n the polyester resin composition, and the quanti-
tative determination 1s relatively easy. Accordingly, the
content of the metal organic acid salt B in the polyester resin
composition 1s grasped by specilying the content of either
one or both of the alkali metal atoms and the alkaline earth
metal atoms. Further, from such a reason, it 1s clear that
either one or both of the alkali metal atoms and the alkaline
carth metal atoms are derived from the metal organic acid
salt B.

In addition, the content of alkali metal atoms and alkaline
carth metal atoms 1n the polyester resin composition can be
measured by ICP emission spectrometry.

In other words, the polyester resin composition according,
to the present invention contains greater than or equal to
0.05 mg and less than or equal to 500 mg of either one or
both of the alkali metal atoms and the alkaline earth metal
atoms per kg mass of the polyester resin A (hereinafter, also
referred to as “mg/kg”). Further, 1n a case where the metal
organic acid salt B contains both of the alkali metal organic
acid salt and the alkaline earth metal organic acid salt, both
of the alkali metal atoms and the alkaline earth metal atoms
are contained 1 an amount of 0.000005 to 0.05 parts by
mass based on 100 parts by mass of the polyester resin A.

By the metal organic acid salt B, the backbiting reaction
of the terminal hydroxyl group possessed by a polybutylene
terephthalate resin at the time of molding can be reduced,
and the amount of the generated THF can be reduced. In a
case where either one or both of the alkali metal atoms and
the alkaline earth metal atoms, which are derived from the
metal organic acid salt B, are contained 1n an amount of less
than 0.000005 parts by mass (0.05 mg/kg) based on 100
parts by mass of the polyester resin A, the suppressive eflect
on the residues on mold 1s hardly exerted by the action of the
metal organic acid salt B. Further, 1n a case where either one
or both of the alkal1 metal atoms and the alkaline earth metal
atoms exceed 0.05 parts by mass (500 mg/kg) based on 100
parts by mass of the polyester resin A, it may promote the
decomposition of the polyester resin composition, and may
deteriorate the residues on mold and the fogging.

In addition, 1t 1s preferred that the polyester resin com-
position contains either one or both of the alkali metal atoms
and the alkaline earth metal atoms 1n an amount of 0.0005
to 0.05 parts by mass based on 100 parts by mass of the
polyester resin A. This numerical range 1s more preferably
0.0005 to 0.04 parts by mass (5 to 400 mg/kg), furthermore
preferably 0.0006 to 0.03 parts by mass (6 to 300 mg/kg),
and particularly preferably 0.0007 to 0.02 parts by mass (7
to 200 mg/kg).

The metal kind of the metal organic acid salt B, which can
be used 1n the polyester resin composition of the present
invention, 1s preferably one or two or more kinds selected
from the group consisting of lithium, sodium, potassium,
calcium, and magnesium from the viewpoint of the residues
on mold. Among them, lithium, sodium, and potassium are
more preferred, and potassium 1s most preferred.

Specific examples of the salt of an alkali metal or an
alkaline earth metal include salts of these metals of a
saturated aliphatic carboxylic acid such as formic acid,
acetic acid, propionic acid, butyric acid, and oxalic acid, an
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unsaturated aliphatic carboxylic acid such as acrylic acid,
and methacrylic acid, an aromatic carboxylic acid such as
benzoic acid, a halogen-containing carboxylic acid such as
trichloroacetic acid, a hydroxycarboxylic acid such as lactic
acid, citric acid, salicylic acid, and gluconic acid, an organic
sulfonic acid such as 1-propanesulionic acid, 1-pentanesul-
fonic acid, and naphthalene sulfonic acid, an organic sulfuric
acid such as lauryl sulfate, and a carbonic acid. Note that a
carbonic acid salt 1s usually recognized as an 1norganic acid
salt, but 1n the present invention, an acid having carbon 1s
regarded as an organic acid, and the carbonic acid salt 1s
included in the range of organic acid salts.

From the viewpoint of the effect of suppressing the
residues on mold and the handling ability, 1t 1s preferred that
the metal organic acid salt B 1s one or two or more Kinds
selected from the group consisting of lithium acetate,
sodium acetate, potassium acetate, calctum acetate, magne-
sium acetate, lithium benzoate, sodium benzoate, and potas-
sium benzoate. Among them, one or two or more kinds
selected from the group consisting of lithium acetate,
sodium acetate, potassium acetate, calcium acetate, and
magnesium acetate are preferred, and potassium acetate 1s
particularly preferred. In addition, these metal organic acid
salts B may be used singly alone or in combination with
greater than or equal to two kinds thereof.

The method for allowing the metal organic acid salt B to
be contained in the polyester resin composition 1s not
particularly limited. For example, a method in which the
metal organic acid salt B 1s added at an 1nitial stage of the
polymerization (aiter the esterification reaction or after the
transesterification reaction) of the polybutylene terephtha-
late resin constituting a polyester resin A, a method 1n which
the metal organic acid salt B 1s added at a later stage of the
polymerization (during the polycondensation step (pressure
reduction step) or after completion of the polymerization) of
the polybutylene terephthalate resin, a method in which the
metal organic acid salt B 1s allowed to adhere onto a surface
of a pellet after pelletization or to permeate into a pellet, a
method 1n which a master pellet containing the metal organic
acid salt B 1n a high concentration 1s prepared in advance,
and the master pellet 1s mixed at the time of the melt
kneading for obtaining a polyester resin composition, or the
like can be adopted. Further, a method 1n which a master
pellet containing the metal organic acid salt B in a high
concentration 1s added at the time of molding 1nto a molded
article may be adopted. Note that the above-described 1nitial
stage of the polymerization and later stage of the polymer-
ization of the polybutylene terephthalate resin mean the
initial stage of the polymernization and the later stage of the
polymerization, respectively in the so-called melt polymer-
ization of a polybutylene terephthalate resin.

In a case where the metal organic acid salt B 1s allowed
to be contained when producing the polybutylene terephtha-
late resin, a part of the metal organic acid salt B to the added
amount may be removed outside the reaction system under
the reduced pressure condition 1n some cases. Therefore, the
amount of the metal organic acid salt B to be added 1is
required to be determined by taking into consideration the
reactor to be used, the conditions, and the like, further after
grasping the amount of the metal organic acid salt B (that is,
either one or both of the alkali metal atoms and the alkaline
carth metal atoms) remaining 1n the polyester resin compo-
sition by several times of trial experiments as needed. In
addition, when the polyester resin composition of the pres-
ent mvention 1s produced by kneading using a twin-screw
extruder or the like, there are some cases where the similar
thing happens at the time of vent degassing (pressure
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reduction), therefore, 1t 1s required to determine the amount
of the metal organic acid salt B to be added by taking
necessary measures.

In particular, 1n the present invention, when constituting,
the polyester resin composition so that either one or both of
the alkali metal atoms and the alkaline earth metal atoms,
which are derived from the metal organic acid salt B, are
contained 1n an amount of 0.0005 to 0.05 parts by mass (5
to 500 mg/kg) based on 100 parts by mass of the polyester
resin A, the polyester resin composition i1s preferably
obtained by using a master pellet containing the metal
organic acid salt B 1n a high concentration. As the base resin
of the master pellet, 1t 1s preferably any one of the resins that
constitute the polyester resin composition, and more pret-
erably a polybutylene terephthalate resin having the largest
proportion 1n the polyester resin composition. The master
pellet containing the metal organic acid salt B 1n a ligh
concentration can be produced by mixing a base resin and
the metal organic acid salt B, and melt-kneading the resul-
tant mixture. The method of melt-kneading may be a known
method, and a single-screw extruder, a twin-screw extruder,
a pressure kneader, a Bunbury mixer, or the like can be used.
Among them, a twin-screw extruder 1s preferably used.

The content of the metal organic acid salt B 1n master
pellet 1s also specified on the basis of the content of either
one or both of the alkali metal atoms and the alkaline earth
metal atoms, and as the content, either one or both of the
alkali metal atoms and the alkaline earth metal atoms 1s
preferably 0.02 to 1.5 parts by mass (200 to 15000 mg/kg)
based on 100 parts by mass of the master pellets. When the
content 1n the master pellet exceeds 1.5 parts by mass, the
base resin 1s decomposed at the time of the preparation of
master pellets, and adverse influence may be exerted when
the master pellets are allowed to be contained in the poly-
ester resin composition. When the content in the master
pellet 1s less than 0.02 parts by mass, the content of the metal
organic acid salt B as the master pellet 1s small, and the
productivity 1s not favorable.

The reason why these metal organic acid salts B have an
ellect of suppressing the residues on mold 1s presumed to be
as follows. That 1s, the metal organic acid salt B suppresses
a hydrolysis reaction of the polybutylene terephthalate resin
due to the effect of stabilizing the ester group or the so-called
builer etlect, and further suppresses a backbiting reaction of
the terminal hydroxyl group. In this way, mainly the gen-
eration of tetrahydrofuran can be suppressed. Therefore, the
polyester resin composition according to the present inven-
tion can obtain low gas emission, and a significant eflect of
suppressing the residues on mold.

In the method for allowing the metal organic acid salt B
to be contained 1n the polyester resin composition, the
reason why 1t 1s preferred to add the master pellets of the
metal organic acid salt B, which have been prepared in
advance, at the time of kneading or at the time of molding
of the polyester resin composition rather than adding the
metal organic acid salt B in the polyester polymerization
step 1s as follows.

In a case where the metal organic acid salt B 1s added at
the timing of the initial stage of the polymerization (after the
esterification reaction or after the transesterification reac-
tion) of the polybutylene terephthalate resin constituting a
polyester resin A, and the later stage of the polymerization
(during the polycondensation step (pressure reduction step)
or aiter completion of the polymerization) of the polybuty-
lene terephthalate resin, the terephthalic acid as the raw
material and the alkali metal or alkaline earth metal 1n the
metal organic acid salt B form a salt, and an effect of the

5

10

15

20

25

30

35

40

45

50

55

60

65

14

metal organic acid salt B 1s lost, therefore there 1s a risk that
an ellfect of suppressing the residues on mold 1s lowered. In
addition, as the formed salt precipitates and becomes seeds,
a favorable appearance (surface appearance showing par-
ticularly smoothness) cannot be obtained, and foreign sub-
stances such as the precipitated salts become a starting point
of material destruction and the mechanical properties may
also be lowered (1n a case where the metal organic acid salt
B 1s added after completion of the polymerization, uniform
dispersion 1s dithicult due to the high viscosity of the resin,
and the metal organic acid salt B itself may become seeds).

On the other hand, 1n a case where the master pellets of
the metal organic acid salt B, which have been prepared in
advance, are added at the time of kneading or at the time of
molding of the polyester resin composition, the period of
time during which the polyester resin A 1s 1n a molten state
in the presence of the metal organic acid salt B can be
shortened, and not only the above-described problems are
solved, but also the decomposition of the polyester resin A
1s reduced, therefore, the deterioration of color tone (in-
crease ol yellowish) 1s suppressed, and the fogging resis-
tance can be maintained.

Accordingly, 1t 1s preferred to add the metal organic acid
salt B at the time of kneading or at the time of molding of
the polyester resin composition as the master pellet rather
than adding the metal organic acid salt B at the time of the
polymerization of a polybutylene terephthalate resin.

The polyester resin composition according to the present
invention has a tendency that the Color-b value 1n an L*a*b
color system 1s increased and the yellowish 1s also increased
by including the metal organic acid salt B, however, from the
viewpoint of the quality and the color blur when colored, 1t
1s preferred to suppress the Color-b value of the polyester
resin composition to less than or equal to 6. Herein, the
method of adding the metal organic acid salt B by the master
pellet 1s preferred because of having a tendency that the
Color-b value 1s decreased as compared with the method of
adding the metal organic acid salt B at the time of the
polymerization of a polybutylene terephthalate resin. The
Color-b value of the polyester resin composition 1s more
preferably less than or equal to 5, and furthermore preferably
less than or equal to 4.

The Color-b value can be obtained, for example, by
performing a measurement on a mirror surface of a flat plate
having a mirror surface on one side thereol (molded using a
mold having a mirror surface), which has been obtained by
injection molding of a polyester resin composition, using a
commercially available a precision-type spectrophotometric
colorimeter or the like in accordance with JIS Z 8722: 2009,
and JIS Z 8781-4: 2013.

<Polytunctional Glycidyl Group-Containing Styrene-
Based Polymer C=>

The polyester resin composition according to the present
invention contains a polyfunctional glycidyl group-contain-
ing styrene-based polymer C 1n an amount of 0.05 to 3 parts
by mass based on 100 parts by mass of the polyester resin
A. By setting the content of the polyfunctional glycidyl
group-containing styrene-based polymer C within such a
range, gas components such as the free organic acids gen-
crated from a releasing agent E described later, cyclic
oligomers, linear oligomers, monomers ol polybutylene
terephthalate and polyethylene terephthalate, and the like
can be efliciently captured, and excellent low gas emission
including low fogging can be realized. This also contributes
to the suppression of the residues on mold.

When the polyiunctional glycidyl group-containing sty-
rene-based polymer C exceeds 3 parts by mass, there 1s a risk
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that gelation occurs by the reaction with a polyester resin A.
Further, when the polyfunctional glycidyl group-containing
styrene-based polymer C 1s less than 0.05 parts by mass,
there 1s a risk that the above-described capture cannot be
performed efliciently and the eflect to be obtained becomes
insuilicient. The mixing amount of the polyfunctional gly-
cidyl group-containing styrene-based polymer C 1s prefer-
ably 0.1 to 2 parts by mass, and more preferably 0.15 to 1
part by mass based on 100 parts by mass of the polyester
resin A.

Herein, the polyfunctional glycidyl group-containing sty-
rene-based polymer C means a polymer that 1s constituted
by copolymerizing a monomer containing a glycidyl group
with a styrene-based monomer, and contains multiple gly-
cidyl groups (preferably greater than or equal to 3 groups,
and more preferably greater than or equal to 4 groups) 1n one
molecule of the polymer. The polyfunctional glycidyl group-
containing styrene-based polymer C can capture a gas
component by an addition reaction of a glycidyl group 1n the
molecule with the gas component such as a free organic acid
generated from a releasing agent E. The reason why cyclic
oligomers, linear oligomers, the above-described mono-
mers, and the like can be captured 1s because of the addition
reaction of a glycidyl group 1n the molecule.

As the polyfunctional glycidyl group-containing styrene-
based polymer C, one having favorable compatibility with
the polyester resin A 1s preferred. For example, 1t 1s preferred
that the weight average molecular weight (Mw) of the
polytunctional glycidyl group-containing styrene-based
polymer C 1s greater than or equal to 1000, and the epoxy
value 1s greater than or equal to 0.5 meg/g. At this time, Mw
1s preferably greater than or equal to 3000, furthermore
preferably greater than or equal to 7000, and particularly
preferably greater than or equal to 8000. When the Mw 1s
less than 1000, the glycidyl groups per molecule are
reduced, and there 1s a risk that the above-described capture
cannot be performed efliciently and the effect to be obtained
becomes 1nsuflicient. Mw 1s preferably less than or equal to
50000 from the viewpoint of the compatibility with the
polyester resin A. Further, the epoxy value 1s more prefer-
ably greater than or equal to 0.6 meqg/g, furthermore pret-
erably greater than or equal to 0.65 meqg/g, and particularly
preferably greater than or equal to 1.0 meqg/g. When the
epoxy value 1s less than 0.5 meqg/g, there 1s a risk that the
above-described capture cannot be performed efliciently and
the eflect to be obtained becomes insuflicient. The epoxy
value 1s preferably less than or equal to 3 meg/g from the
viewpoint of suppressing the excessive reaction with the
polyester resin A.

The specific chemical composition of the polyfunctional
glycidyl group-containing styrene-based polymer C 1s pret-
erably a copolymer of a glycidyl group-containing unsatu-
rated monomer and a vinyl aromatic monomer.

The glycidyl group-containing unsaturated monomer 1s an
unsaturated carboxylic acid glycidyl ester, an unsaturated
glycidyl ether, or the like. Examples of the unsaturated
carboxylic acid glycidyl ester include glycidyl acrylate,
glycidyl methacrylate, and 1itaconic acid monoglycidyl ester.
Among them, glycidyl methacrylate 1s preferably used.
Examples of the unsaturated glycidyl ether include vinyl
glycidyl ether, allyl glycidyl ether, 2-methylallyl glycidyl
cther, and methacryl glycidyl ether. Among them, methacryl
glycidyl ether 1s preferably used.

Examples of the vinyl aromatic monomer include a sty-
rene-based monomer such as styrene, methyl styrene, dim-
cthyl styrene, and ethyl styrene. Among them, 1t 1s preferred
to use styrene.
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As for the copolymerization ratio of the glycidyl group-
containing unsaturated monomer and the vinyl aromatic
monomer, the copolymerization amount of the glycidyl
group-containing unsaturated monomer 1s preferably 1 to
30% by mass, and more preferably 2 to 20% by mass. When
the copolymerization amount of the glycidyl group-contain-
ing unsaturated monomer 1s less than 1% by mass, the
glycidyl groups per molecule are reduced, and there 1s a risk
that the above-described capture cannot be performed efli-
ciently and the effect to be obtained becomes insuilicient.
When the copolymerization amount of the glycidyl group-
containing unsaturated monomer exceeds 30% by mass,
there may be a case where the stability as the resin compo-
sition 1s 1mpaired.

The polyfunctional glycidyl group-containing styrene-
based polymer C may be copolymerized within the range in
which the compatibility with polyester resin A 1s not
impaired with an alkyl ester having 1 to 7 carbon atoms of
acrylic acid or methacrylic acid, for example, a (meth)
acrylic ester monomer such as a methyl (meth)acrylate, an
cthyl (meth)acrylate, a propyl (meth)acrylate, an 1sopropyl
(meth)acrylate, and a (meth)acrylic acid butyl ester, a (meth)
acrylonitrile monomer, a vinyl ester monomer such as vinyl
acetate, and vinyl propylate, a (meth)acrylamide monomer,
and a monomer such as maleic anhydride, a maleic acid
monoester, and a maleic acid diester. However, a.-olefins
such as ethylene, propylene, and 1-butene are not used for
copolymerization because these have a tendency of impair-
ing the compatibility with the polyester resin A.

The method for allowing the polyfunctional glycidyl
group-containing styrene-based polymer C to be contained
in the polyester resin composition 1s not particularly limited.
For example, from the viewpoint of the handling ability, 1t
1s preferred to mix the polyfunctional glycidyl group-con-
taining styrene-based polymer C at the time of melt-knead-
ing to obtain the polyester resin composition.

In a case where the polyester resin composition 1s con-
stituted by using a conventional polybutylene terephthalate
resin, and a molded article obtained by molding the poly-
ester resin composition 1s applied as a lamp component for
an automobile, or the like, there has been a problem of the
fogging that a cover of a headlamp of an automobile
becomes yellowed and cloudy due to deterioration over
time, and the like. The polyester resin composition of the
present invention can effectively suppress the generation of
the outgas that causes the cloudiness, by the polyfunctional
glycidyl group-containing styrene-based polymer C, and can
have excellent low fogging. Specifically, the polyester resin
composition of the present invention can solve the above-
described problem of fogging when the haze value of the
glass plate after the fogging test (160° C.) 1s less than or
equal to 5%. When the haze value of the glass plate after the
fogging test exceeds 5%, the problem of fogging 1s gener-
ated practically 1n a cover of a headlamp of an automobile,
other lighting fixtures, and the like. Further, the residues on
mold are easily generated at the time of 1njection molding,
and adverse influence may be exerted on the quality and
productivity of the molded article.

The above fogging test can be performed by the following
method. That 1s, multiple small specimens each having a size
of around 40 mm), 40 mm are cut out from the molded
article (having a thickness of 2 mm) obtained by i1njection
molding of a polyester resin composition. Next, 10 g of these
small specimens 1n total 1s placed in a glass cylinder (for
example, 4 65x80 mm) whose bottom has been covered with
aluminum {fo1l, and the glass cylinder 1s placed upright on a
known hot plate to be set. Further, the glass cylinder 1s
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covered with a slide glass (for example, 78 mmx76 mmx1
mm) so as not to form a gap, and then a heat treatment 1s
performed at 160° C. for 24 hours on the hot plate. As a
result of the heat treatment, a decomposed substance and the
like sublimed from the polyester resin composition are
precipitated and attached on the inner wall of the slide glass,

and the haze value 1s measured on the slide glass using a
known haze meter or the like. The haze value 1s determined
from the ratio of the diffused transmaitted light 1n the total
light transmitted light, and can be used as an index of haze
(%). It means that the smaller the haze value (to be trans-

parent) 1s, the lower fogging the polyester resin composition
has.

<Inorganic Filler D>

The polyester resin composition according to the present
invention contains an inorganic filler D having an average
particle diameter of 0.05 to 3 um 1n an amount of 1 to 20
parts by mass based on 100 parts by mass of the polyester
resin A. By setting the content of the inorganic filler D
within such a range, the heat resistance and the rigidity are
turther improved, and the shrinkage factor can be controlled
to be smaller. In particular, when the shrinkage factor 1s
large, a mold release failure due to the sticking to the mold
at the time of 1njection molding may be generated. In a case
where the molded article 1s large or a case where the shape
1s complicated, distortion may be generated in the molded
article due to the shrinkage factor to be large, therefore, it 1s
extremely 1important to control the shrinkage factor to be
small by the morganic filler D.

In a case where the content of the inorganic filler D 1s less
than 1 part by mass, the effect of improving the heat
resistance and the nigidity 1s small. When the content of the
iorganic filler D exceeds 20 parts by mass, the surface
smoothness required for use as a lamp member 1s 1mpaired
due to the tloating of a filler.

From the viewpoint of the improvement of the heat
resistance and rigidity, and the surface smoothness, the
content of the morganic filler D 1s preferably greater than or
equal to 2 parts by mass, and further, from the viewpoint of
the shrinkage factor control, the content of the inorganic
filler D 1s more preferably greater than or equal to 3 parts by
mass.

The inorganic filler D 1s required to have an average
particle diameter (50% diameter 1n a volume cumulative
particle size distribution) of less than or equal to 3 um as
measured by a laser diflraction method. When the average
particle diameter exceeds 3 um, the surface smoothness of a
molded article of the polyester resin composition 1s
impaired. The average particle diameter of the mnorganic
filler D 1s preferably less than or equal to 2 um. From the
viewpoint of the suppression of aggregation (poor disper-
sion) and the handleability (ease of feeding and the like), the
lower limit of the average particle diameter of the inorganic
filler D 1s preferably 0.05 um.

It 1s preferred that the inorganic filler D 1s one or two or
more kinds selected from the group consisting of calcium
carbonate, silica, kaolin, bartum sulfate, and titanium diox-
ide. These morganic fillers can be prepared with a relatively
smaller particle diameter than that of the others, therefore, 1t
1s easy to maintain the surface smoothness even when the
addition amount 1s large. Among them, from the viewpoint
of reducing the specific gravity of the polyester resin com-
position, calcium carbonate, silica, and kaolin are preferred,
and from the viewpoint of the dispersibility in the polyester
resin composition, and the handling ability, calctum carbon-
ate 1s more preferred.
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The morganic filler D) may be surface-treated in order to
improve the compatibility with the polyester resin compo-
sition and the dispersibility 1n the polyester resin composi-
tion. Note that in a case of performing the surface treatment,
it 1s preferred to perform the surface treatment to the extent
that the surface treatment does not influence on other
properties such as fogging due to gas generation.

Examples of the surface treatment include a treatment
with a surface treatment agent such as an amino silane
coupling agent, an epoxy silane coupling agent, a titanate-
based coupling agent, and an aluminate-based coupling
agent, a treatment with silica, a treatment with fatty acid, a
treatment with S10,—AIl,O;, and a neutralization treatment
with an acid compound such as a phosphorus compound,
and these treatments may be employed in combination.
From the viewpoint of the fogging, a treatment with silica,
a treatment with an epoxy silane coupling agent, and a
treatment with an alkyl silane coupling agent are preferred.

The surface treatment method of the inorganic filler D 1s
not particularly limited, and a method for physically mixing
the inorganic filler D and each of treatment agents can be
mentioned, and for example, a grinder such as a roll mill, a
high-speed rotary grinder, or a jet mill, or a mixer such as a
Nauta mixer, a ribbon mixer, or a Henschel mixer may be
used.

<Others>

(Release Agent E)

The polyester resin composition of the present invention
may contain a releasing agent E 1n order to further improve
the releasability. The release agent E 1s preferably a fatty
acid ester compound from the viewpoint of suppressing the
residues on mold. In this fatty acid ester compound, a
compound in which carboxylic acid 1s partially esterified
with monoglycol or polyglycol, and a compound partially
forming a metal salt may be contained. Since the release
agent E 1s a fatty acid ester compound, the formation of free
fatty acids on the basis of the release agent E tends to be
suppressed by the action of the metal organic acid salt B and
the polyfunctional glycidyl group-containing styrene-based
polymer C, and the residues on mold can be suppressed, and
turther can improve the fogging. The content of the release
agent E 1s preferably 0.05 to 3 parts by mass based on 100
parts by mass of the polyester resin A. When the content of
the release agent E 1s less than 0.05 parts by mass, a
sufficient release effect cannot be obtained, and there 1s a risk
that mold release failure, release wrinkles, or the like 1s
generated. The release agent E itself gasifies, or bleeds out,
and as a result, the residues on mold are caused. Further, for
example, when a polyester resin composition containing the
release agent E 1s applied to a lamp for an automobile, the
release agent E adheres to a cover, a mirror, or the like of a
headlamp under a temperature environment in the range of
100° C. to 200° C., and fogging 1s caused. These problems
become remarkable when the content of the release agent E
exceeds 3 parts by mass.

<Method for Producing Polyester Resin Composition>

As for the method for producing the polyester resin
composition according to the present invention, the polyes-
ter resin composition can be produced by mixing each of the
above-described components, and an additive to be added as
needed such as a stabilizer, and melt-kneading the resultant
mixture. As the method of melt kneading, a known method
can be used, and for example, the melt-kneading can be
performed by using a single-screw extruder, a twin-screw
extruder, a pressure kneader, a Bunbury mixer, or the like.
Among them, a twin-screw extruder 1s preferably used. As
the general melt-kneading condition, 1 a case of using a
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twin-screw extruder, the cylinder temperature may be set to
250 to 280° C., and the kneading time may be set to 2 to 15
minutes.

The method for molding the polyester resin composition
according to the present invention is not particularly limited,
and the polyester resin composition can be molded by a
known method such as injection molding, extrusion mold-
ing, blow molding, or the like. Among them, from the
viewpoint of the versatility, an injection molding method 1s
preferably used.

<Light-Reflector Component>

The light-reflector component according to the present
invention contains the above polyester resin composition.
The light-reflector component can be obtained by molding a
polyester resin composition by a known method such as an
injection molding method, an extrusion molding method, a
blow molding method, or the like, and 1t 1s preferred that the
light-reflector component 1s obtained by using an 1njection
molding method from the viewpoint of the versatility. The
light-reflector component becomes a light reflector
described later by being provided with a light reflective
metal layer.

<Light Retflector>

As for the light reflector according to the present mnven-
tion, a light reflective metal layer 1s formed on at least a part
of a surface of the above light-reflector component. For
example, the light reflector can be obtained by directly
forming a metal thin film (for example, aluminum foil) as a
light retlective metal layer on at least a part of a surface of
the light-retlector component. In particular, 1t 1s preferred
that the light reflector 1s obtained by overlaying at least a
part of a surface of the light-reflector component with a
metal thin film by metallization. The metallization method 1s
not particularly limited, and a known method can be used.

The light reflector according to the present invention can
be used as various kinds of components, for example, a lamp
for an automobile (headlamp, or the like), a light reflector
(extension, retflector, housing, or the like), and further, a

lighting fixture, an electrical component, an electronic com-
ponent, household general goods, and the like.

EXAMPLES

Hereinafter, the present mvention 1s further specifically
described by way of Examples, however, the present inven-
tion 1s not limited to these Examples. Note that the mea-
surement values described 1n Examples are the values mea-
sured by the following method.

(1) Intrinsic viscosity (IV): the intrinsic viscosity (IV) of
cach of a polybutylene terephthalate resin “a” and a poly-
cthylene terephthalate resin “b” was measured at 30° C.
using a mixed solvent of phenol/tetrachloroethane (mass
ratio 1/1) with an Ubbelohde-type viscometer. A time (sec-
onds) required for the dropping of each of a polybutylene
terephthalate resin “a” solution having a concentration of 0.4
g/dlat30°C., a polyethylene terephthalate resin “b” solution
having a concentration of 0.4 g/dl, and a mixed solvent only
was measured, and a value was determined from the above
equation (I).

(2) Terminal carboxyl group concentration (unit: eg/ton,
expressed as the acid value): 0.5 g of a polybutylene
terephthalate resin “a” was dissolved 1 25 ml of benzyl
alcohol, and the resultant mixture was titrated by using a
0.01 mol/l benzyl alcohol solution of sodium hydroxide. The
indicator used was a solution obtained by dissolving 0.10 g
of phenolphthalein 1n a mixture of 50 ml of ethanol and 50
ml of water. The determination of the terminal carboxyl
group concentration of the polyethylene terephthalate resin

“b” was also performed 1n the similar way.
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(3) Terminal hydroxyl group concentration (unit: eq/ton):
the determination of the terminal hydroxyl group concen-
tration of the polybutylene terephthalate resin “a” and the
polyethylene terephthalate resin “b” was performed by
'"H-NMR measurement with a resonance frequency of 500

MHz. As the measurement device, an NMR device (trade
name: “AVANCE-3007, manufaetured by Bruker Corpora-

tion) was used.

Firstly, 10 mg of a polybutylene terephthalate resin “a” or
10 mg of a polyethylene terephthalate resin “b” was dis-
solved 1n 0.12 ml of a solvent including deuterated chloro-
form/hexatluoroisopropanol=1/1 (volume ratio), and then
into the resultant mixture, 0.48 ml of deuterated chloroform
and 5 ul of deuterated pyridine were added and thoroughly
stirred to prepare a resin solution. After that, the resin
solution was filled in an NMR tube and subjected to
"H-NMR measurement. Deuterated chloroform was used as

a lock solvent, and the number of times of integration was
set to 128.

Next, when the peak of chloroform appeared at 7.29 ppm
in the measured '"H-NMR spectrum, terephthalic acid peak
(1) derived from polybutylene terephthalate or polyethylene
terephthalate appeared at 8.10 ppm. Further, in a case of a
polybutylene terephthalate resin “a”, the terminal 1,4-bu-
tanediol peak (1) appeared at 3.79 ppm. In a case of a
polyethylene terephthalate resin “b”, the terminal ethylene
glycol peak (111) appeared at 4.03 ppm. For these results, (1)
to (111) were taken as 1ntegral values of respective peaks, and
the terminal hydroxyl group concentration was determined
by the following equation.

In a case of a polybutylene terephthalate resin “a”. {(ii)x
1000000/2 }/((1)x220/4)=terminal hydroxyl group concen-
tration (eg/ton) In a case of a polyethylene terephthalate
resin “b”: {(ii1)x1000000/2}/(1)x192/4)=terminal hydroxyl
group concentration (eq/ton)

(4) Titantum atom content, potassium atom content, and
magnesium atom content: the polyester resin composition 1s
wet-decomposed with high-purity sulfuric acid for elec-
tronic 1ndustry and high-purity nitric acid for electronic
industry, and the measurement was performed by emission
spectrometry using ICP (trade name: “SPECTROBLUE”,
manufactured by AMETEK. Inc.).

(5) Oligomer content: mto 3 ml of a solvent including
hexafluoroisopropanol/chloroform=2/3 (volume rati0), 0.1 g
ol a polyester resin composition 1s dissolved, and then into
the resultant mixture, 20 ml of chloroform, and 10 ml of
methanol were added to precipitate a polymer. Subsequently,
the supernatant separated by filtration was dry-solidified,
and then the dry-solidified matenal was dissolved in 10 ml
of dimethylformamide, and then the resultant mixture was
filtered, and the filtrate was subjected to quantitative deter-
mination of each of the oligomer components by a liquid
chromatography analysis method. The quantitative value of
the linear oligomers was calculated in terms of BHET
(bishydroxyethyl terephthalate), and the quantitative value
of the cyclic oligomers was calculated in terms of a poly-
cthylene terephthalate cyclic trimer, each using a calibration
curve. The measurement was performed under the following
conditions.

Liquid chromatography analyzer: trade name: “Promi-
nence” manufactured by Shimadzu Corporation

Column: Shim-pack XR-ODS 2.2 um (3x100 mm)

Mobile phase: A: 0.2% acetic acid water, B: acetonitrile

Gradient: 0 min (10% B), 25 min (100% B), 27 min
(1000 B), 27.01 min (10% B), 32 min (10% B)

Flow rate: 1.1 ml/min

Column temperature: 50° C.

Injection volume: 5 ul

Detection wavelength: UV 258 nm.
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(6) Color-b wvalue (flat plate): an 1njection molding
machine (trade name: “ECI100N”, manufactured by
TOSHIBA MACHINE CO., LTD.) was prepared, and a flat

molded article of 100 mmx100 mm Y 2 mm made of a
polyester resin composition was obtained by ijection mold-
ing using a mold having a mirror surface that had been
polished with a file of #6000. This flat molded article had a
mirror surface transierred from the mold on one side of the
flat molded article. The cylinder temperature at the time of
molding was 260° C. and the mold temperature was 60° C.
Using a precision-type spectrophotometric colorimeter

(trade name: “TC-1500SX”, manufactured by Tokyo Den-
shoku CO., LTD.), the Color-b value on the mirror surface
side of the flat molded article was measured in accordance
with JIS 7Z 8722: 2009, and JIS 7Z 8781-4: 2013. As the

measurement conditions, a D65 light source, a 100 field of
view, and a 0°-d method were used.

(7) Fogging (haze value): using an 1njection molding
machine (trade name: “EC100N” manufactured by
TOSHIBA MACHINE CO., LTD.), a molded article made

of a polyester resin composition was obtained. Multiple
small specimens each having a size of around 30 mmx30
mm were cut out from the molded article, and 10 g of the
small specimens in total was placed 1n a glass cylinder
(96580 mm) whose bottom had been covered with alumi-
num foil. The glass cylinder was placed upright on a hot
plate (trade name: “Neo Hot Plate HI-1000” manufactured
by AS ONE Corporation) to be set. Further, the glass
cylinder was covered with a slide glass (78 mmx76 mmx1
mm ), and then a heat treatment was performed for 24 hours
by setting the preset temperature of the hot plate to be 160°
C. As a result of the heat treatment, an adhered substance
due to the decomposed substance and the like sublimed from
the molded article was precipitated on the inner wall of the
slide glass. For these slide glasses, the haze value (haze %)

was measured using a haze meter (trade name: “NDH 2000
manufactured by NIPPON DENSHOKU INDUSTRIES

CO., LTD.). It means that the smaller the haze value (to be
transparent) 1s, the lower fogging the polyester resin com-
position has.

(8) Residues on moldacceleration test: an 1njection mold-
ing machine (trade name: “EC100N”, manufactured by
TOSHIBA MACHINE CO., LTD.) was prepared, and as the
mold, a continuous molding evaluation type (having a cavity
with an outer diameter of 30 mm, an inner diameter of 20
mm, and a thickness of 3 mm, and a flow terminal 1s a
recessed part and no degassing) was prepared. Using this
mold, a polyester resin composition was continuously
molded by a short shot method so that the ingredients
tacilitating the residues on mold of outgas, oligomers, and
the like are easily accumulated 1n a recessed part on the
opposite side of a gate part, and the degree of the residues
on mold was observed. The molding was performed with a
cylinder temperature of 260° C., a mold temperature of 50°
C., and a cycle time of 40 seconds at the time of molding,
and the residues on mold after 20 shots was evaluated. The
residues on mold were photographed with a digital camera,
and an 1mage obtained by subjecting the photographed
image to gray scale processing in order to make the color of
image uniform was evaluated as follows.

A: Residues are not observed

B: Residues are hardly observed

C: Residues are vaguely observed at the center in the
vicinity of the recessed part on the opposite side of the gate
part
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D: Residues are black and noticeable with a clear contour
at the center 1n the vicmity of the recessed part on the
opposite side of the gate part

(9) Surface Appearance (Specularity)

An 1njection molding machine (trade name: “EC100N”,
manufactured by TOSHIBA MACHINE CO., LTD.) was
prepared, and a tlat molded article of 100 mmx100 mmx2
mm made of a polyester resin composition was obtained by
injection molding using a mold having a mirror surface that
had been polished with a file of #14000. This flat molded
article had a mirror surface transferred from the mold on one
side of the flat molded article. At the time of molding, the
cylinder temperature was 260° C. the mold temperature was
60° C., and the cycle time was 40 seconds. The molding was
performed at a low 1njection speed at which the floating of
filler 1s easily generated on the surface. The mirror surface
of the molded article was evaluated by visual mspection for
the defects (whitening, and surface roughness) due to the
floating of filler.

(O: no whitening and no surface roughness at all.

O: whitening, and surface roughness are slightly
observed depending on the angle of visual inspection, but
there 1s no problem 1n practical use.

X: whitening and surface roughness are noticeable.

(10) Thermal Deformation Temperature (LLoad: 0.45 MPa)

Using an 1njection molding machine (trade name:
“EC100N” manufactured by TOSHIBA MACHINE CO.,
LTD.), a multipurpose test specimen of ISO-3167 was
molded under the conditions of a cylinder temperature of
260° C. and a mold temperature of 60° C. For this multi-
purpose test specimen, a thermal deformation temperature

was measured when loaded at 0.45 MPa in accordance with
ISO-75.

(11) Mold Shrinkage Factor

Using an 1njection molding machine (trade name:
“ECI100N” manufactured by TOSHIBA MACHINE CO.,
L'TD.), a flat molded article of 100 mmx100 mmx2 mm
made of a polyester resin composition was obtained by
injection molding under the conditions of a cylinder tem-
perature of 260° C. and a mold temperature of 60° C. After
24 hours from the molding, the width of the molded article
in each of a flow direction and a direction perpendicular to
the flow direction was measured with a vernier caliper, and
the mold shrinkage factor (average value of the mold
shrinkage factors in the flow direction, and the direction
perpendicular to the flow direction) was calculated by the
following equation.

Mold shrinkage factor: [{100-(width of molded
article in flow direction)}/100+{100-(width of

molded article in direction perpendicular to the
flow direction)}/100]/2

The 1ingredients used 1 Examples and Comparative
examples are shown below.

The polyester resin A includes any one of the following
polybutylene terephthalate resins “a”, or includes any one of
the following polybutylene terephthalate resins “a”, and a
polyethylene terephthalate resin “b”.

As the polybutylene terephthalate resin “a”, any one of the
following resins was used.

a-1: IV=0.83 dl/g, terminal hydroxyl group=95 eqg/ton,
acid value=9 eqg/ton, and titanium atom content=80 mg/kg (a
melt-polymerized resin of IV=0.78 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing IV=0.83 dl/g). Provided that as the metal organic acid
salt B, potassium acetate 10 mg/kg was added at the time of
melt polymerization (after esterification reaction) of the

melt-polymerized resin.
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a-2: IV=0.83 dl/g, terminal hydroxyl group=95 eqg/ton,
acid value=9 eg/ton, and titanium atom content=30 mg/kg (a
melt-polymerized resin of IV=0.78 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing 1V=0.83 dl/g). Provided that as the metal organic acid
salt B, potassium acetate 10 mg/kg was added at the time of
melt polymerization (after esterification reaction) of the
melt-polymerized resin.

a-3: IV=0.83 dl/g, terminal hydroxyl group=90 eq/ton,
acid value=6 eq/ton, and titanium atom content=30 mg/kg (a
melt-polymerized resin of IV=0.73 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing 1V=0.83 dl/g). Provided that as the metal organic acid
salt B, potassium acetate 10 mg/kg was added at the time of
melt polymerization (after esterification reaction) of the
melt-polymerized resin.

a-4: IV=0.83 dl/g, terminal hydroxyl group=935 eq/ton,
acid value=9 eqg/ton, and titanium atom content=30 mg/kg (a
melt-polymerized resin of IV 0.78 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing 1V=0.83 dl/g). Provided that as the metal organic acid
salt B, potassium acetate 20 mg/kg was added at the time of
melt polymerization (after esterification reaction) of the
melt-polymerized resin.

a-5: IV=0.83 dl/g, terminal hydroxyl group=935 eq/ton,
acid value=9 eg/ton, and titanium atom content=30 mg/kg (a
melt-polymerized resin of IV=0.78 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing 1V=0.83 dl/g). Provided that as the metal organic acid
salt B, magnestum acetate 10 mg/kg was added at the time
of melt polymernization (after esterification reaction) of the
melt-polymerized resin.

a-6: IV=0.83 dl/g (a resin obtained by melt polymeriza-
tion), terminal hydroxyl group=100 eg/ton, acid value=10
eg/ton, and titantum atom content=80 mg/kg (no special
treatment was performed to reduce the content of linear
oligomers). Provided that as the metal organic acid salt B,
potassium acetate 10 mg/kg was added at the time of melt
polymerization (after esterification reaction) of the resin.

a-7: IV=0.83 dl/g (a resin obtained by melt polymeriza-
tion), terminal hydroxyl group=100 eq/ton, acid value=10
eg/ton, and titanium atom content=30 mg/kg (no special
treatment was performed to reduce the content of linear
oligomers). Provided that as the metal organic acid salt B,
potassium acetate 10 mg/kg was added at the time of melt
polymerization (after esterification reaction) of the resin.

a-8: IV=0.83 dl/g (a resin obtained by melt polymeriza-
tion), terminal hydroxyl group=100 eg/ton, acid value=10
eg/ton, and titantum atom content=80 mg/kg (no special
treatment was performed to reduce the content of linear
oligomers). Provided that as the metal organic acid salt B,
potassium acetate 90 mg/kg was added at the time of melt
polymerization (after esterification reaction) of the resin.

a-9: IV=0.83 dl/g, terminal hydroxyl group=95 eq/ton,
acid value=9 eg/ton, and titanium atom content=30 mg/kg (a
melt-polymerized resin of IV=0.78 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing IV=0.83 dl/g). Provided that the metal organic acid salt
B was not added.

a-10: IV=0.83 dl/g, terminal hydroxyl group=935 eqg/ton,
acid value=9 eqg/ton, and titanium atom content=80 mg/kg (a
melt-polymerized resin of IV=0.78 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing IV=0.83 dl/g). Provided that the metal organic acid salt
B was added by master pellets at the time of melt kneading.

a-11: IV=0.83 dl/g, terminal hydroxyl group=935 eq/ton,
acid value=9 eq/ton, and titanium atom content=30 mg/kg (a
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melt-polymerized resin of IV=0.78 dug was used, and solid
phase polymerization was performed at 210° C. until reach-
ing IV=0.83 dl/g). Provided that the metal organic acid salt
B was added by master pellets at the time of melt kneading.

a-12: IV=0.83 dl/g, terminal hydroxyl group=90 eqg/ton,
acid value=6 eq/ton, and titanium atom content=30 mg/kg (a
melt-polymerized resin of IV=0.73 dl/g was used, and solid
phase polymerization was performed at 210° C. until reach-
ing IV=0.83 dl/g). Provided that the metal organic acid salt
B was added by master pellets at the time of melt kneading.

a-13: IV=0.83 dl/g (a resin obtained by melt polymeriza-
tion), terminal hydroxyl group=100 eqg/ton, acid value=10
eg/ton, and titantum atom content=80 mg/kg (no special
treatment was performed to reduce the content of linear
oligomers). Provided that the metal organic acid salt B was
added by master pellets at the time of melt kneading.

a-14: IV=0.83 dl/g (a resin obtained by melt polymeriza-
tion), terminal hydroxyl group=100 eg/ton, acid value=10
eg/ton, and titanium atom content=30 mg/kg (no special
treatment was performed to reduce the content of linear
oligomers). Provided that the metal organic acid salt B was
added by master pellets at the time of melt kneading.

Note that to the polybutylene terephthalate resins “a-1" to
“a-8”, the metal organic acid salt B including the above-
described amount of potassium acetate or magnesium
acetate was added at the time of polymerization. The
residual amount (content) of the metal organic acid salt B in
the polyester resin composition was as shown 1n the follow-
ing Tables 1 to 6 below. To the polybutylene terephthalate
resins “a-10” to “a-147, the metal orgamic acid salt B
including potassium acetate or magnesium acetate was
adjusted so as to have the contents shown in the following
Tables 1 to 6 by using the master pellets that had been
prepared in advance, and added at the time of melt kneading
to obtain a polyester resin composition. To the polybutylene
terephthalate resin “a-9”, the metal organic acid salt B was
not added.

Polyethylene terephthalate resin “b”: IV=0.62 dl/g, and
acid value=30 eg/ton.

As the metal organic acid salt B, the following com-
pounds were used.

B-1: potassium acetate (manufactured by Wako Pure
Chemaical Industries, Ltd.)

B-2: magnesium acetate (manufactured by Wako Pure
Chemical Industries, Ltd.)

B-3: master pellets of potassium acetate (manufactured by
Wako Pure Chemical Industries, Ltd.)

B-4: master pellets of magnesium acetate (manufactured
by Wako Pure Chemical Industries, Ltd.)

Note that as the base resin of the above-described master
pellets, the same resin as the polybutylene terephthalate
resin present 1n the polyester resin composition to which the
master pellets are added was used. The content of the metal
organic acid salt B in the master pellet was determined on
the basis of the content of potassium atoms in case of B-3,
and the content of magnesium in case of B-4. As to the
content, the potassium atom of B-3 1s 0.2 parts by mass
based on 100 parts by mass of the master pellets, and the
magnesium atom of B-4 1s 0.085 parts by mass based on 100
parts by mass ol the master pellets.

As the polytunctional glycidyl group-containing styrene-
based polymer C, the following compounds were used.

C-1: a styrene/glycidyl acrylate copolymer [trade name:
“ARUFON UG-4030", manufactured by TOAGOSEI CO.,
LTD. (Mw 8500, epoxy value: 0.67 meq/g, and refractive
index: 1.55)]
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C-2: a styrene/glycidyl acrylate copolymer [trade name:
“ARUFON UG-4070” manufactured by TOAGOSEI CO.,
LTD. Mw: 9700, epoxy value: 1.4 meqg/g, and refractive
index: 1.57)].

As the morganic filler D, the following compounds were
used.

The following average particle diameter indicates a value
measured by a laser diffraction method (50% diameter 1n a
volume cumulative particle size distribution).

D-1: Light calcium carbonate [trade name: “RK-
92BR3F”, manufactured by Shiraishi Kogyo Kaisha, Ltd.
(treated with a silica/epoxy silane coupling agent, average
particle diameter: 0.15 um)]

D-2: Light calctum carbonate [trade name: “RK-
82BR1F”, manufactured by Shiraish1 Kogyo Kaisha. Ltd.
(treated with a silica/alkyl silane coupling agent, average
particle diameter: 0.15 um)]

D-3: Light calcium carbonate [trade name: “RK-
87BR2F”, manufactured by Shiraishi Kogyo Kaisha, Ltd.
(treated with silica, average particle diameter: 0.15 um)]

D-4: fused silica [trade name: “MC3000”, manufactured
by KINSEI MATEC CO., LTD. (average particle diameter:
1.2 um)]

D-5: hydrous kaolin [trade name: “ASP-200”, manufac-
tured by BASF (average particle diameter: 0.4 um)]

D-6: precipitated barium sulfate [trade name: “B-547,
manufactured by Sakai Chemical Industry Co., Ltd. (aver-
age particle diameter: 0.7 um)]

D-7: titanium dioxide [trade name: “PF-739”, manufac-
tured by ISHIHARA SANGYO KAISHA, L'TD. (average
particle diameter: 0.6 um)]

D-8: calcium carbonate [trade name: “SCP E-#45”, manu-
tactured by HAYASHI KASEI CO., LTD. (average particle
diameter: 20.0 um)]

D-9: barium sulfate [trade name: “BMH-100", manufac-
tured by Sakai Chemical Industry Co., Ltd. (average particle
diameter: 11.6 um)].

As the release agent E, the following compounds were
used.

Kind Unit Example 1
Mixed Polyester parts a-1 80
COMpO- resin (A) by a-2 —
sition mass a-3 —
a-4 —
a-5 —
b 20
Metal parts B-1 0.0002
organic by B-2 -
acid salt  mass
(B)*!
Poly- parts C-1 0.3
functional by C-2 —
glycidyl  mass
group-
containing
styrene-
based
polymer
(€)
Inorganic parts D-1 5
filler (D) by
Imass
Release parts E-1 0.3
agent (E) by E-2 —
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E-1: a triglycerol behenic acid full ester (trade name:
“POEM TR-FB”, manufactured by RIKEN VITAMIN Co.,

[td.)

E-2: a mixture of a pentaerythritol stearic acid full ester
and a pentaerythritol palmitic acid full ester (trade name:
“Rikester EW-440A”, manufactured by RIKEN VITAMIN
Co., Ltd.).

As the stabilizer, an antioxidant (trade name:
“IRGANOX1010”, MANUFACTURED BY BASF) was
used. This stabilizer was contained 1n an amount of 0.2 parts
by mass based on 100 parts by mass of the polyester resin

A.

Examples 1 to 27, and Comparative Examples 1 to
19

The ingredients mixed in the combinations shown in
Tables 1 to 6 were kneaded in a co-rotating twin-screw
extruder set at a cylinder temperature of 260° C., and the
obtained strands were water-cooled and pelletized. Each of
the obtained pellets was dried at 130° C. for 4 hours, and a
polyester resin composition corresponding to each of
Examples and Comparative Examples was obtained. On
these polyester resin compositions, each of the above-
described evaluation tests (4) to (11) was performed.

With respect to the amount of metal organic acid salt B,
in Examples and Comparative Examples in which the metal
organic acid salt B had been added at the time of polymer-
1zation, the residual amount (content) in the polyester resin
composition after melt kneading was decreased relative to
the amount at the time of addition (1t 1s considered that the
metal organic acid salt B may have been distilled off in the
pressure reduction step at the later stage, and in the vent
degassing step at the time of melt kneading). Further, 1n
Comparative Examples 6, and 7 (examples using a polybu-

tylene terephthalate resin “a-97), the metal organic acid salt
B was not added. The above results are shown in the

following Tables 1 to 6.

TABLE 1
Example 2 Example 3 Example 4 Example 5 Example 6 Example 7
80 — — 80 80 —
— — — — — 80
_ R0 _ _ _ _
_ _ R0 _ _ _
20 20 20 20 20 20
0.0002 0.0004 — 0.002 0.002 0.002
— — 0.002 — — —
0.3 0.3 0.3 — 0.3 0.15
— — — 0.3 — —
5 5 5 5 5 5
0.3 0.3 0.3 0.3 — 0.3
— — — — 0.3 —



Kind
Properties Titanium
of atom
composition content
Linear
oligomer
content
Characteristics Color-b
of molded Residues
article on mold
Haze value

27

Unit

mg/kg —

mg/kg

045 _
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TABLE 1-continued

28

Example 1  Example 2  Example 3  Example 4 Example 5 Example 6
61 23 23 23 23 23
860 860 860 860 850 860
1.9 2.0 2.4 2.0 2.0 2.0
B B B B B
4 3 3 3 2 3

Example 7

23

590

*1The parts by mass of the metal organic acid salt (B) indicates the part by mass of the metal atoms (potassium or magnesium) remaimng in the polyester resin

composition.
TABLE 2
Example Example Example Example Example Example Example
Kind Unit 8 9 10 11 12 13 14
Mixed Polyester parts a-10 80 — — — — — —
COIMpO- resin (A) by mass a-11 — 80 80 80 80 80 —
sition a-12 — — — — — — 80
a-14 — — — — — — —
b 20 20 20 20 20 20 20
Metal organic parts B-3 0.001 0.001 0.005 0.001 — 0.001 0.001
acid salt (B)*! by mass B-4 — — — — 0.001 — —
Polyfunctional parts C-1 0.3 0.3 0.3 — 0.3 0.3 0.15
glycidyl by mass C-2 — — — 0.3 — — —
group-containing
styrene-based
polymer (C)
Inorganic parts by D-1 5 5 5 5 5 5 5
filler (D) mass
Release parts by E-1 0.3 0.3 0.3 0.3 0.3 — 0.3
agent (&) IMass E-2 — — — — — 0.3 —
Properties Titanium mg/kg  — 61 23 23 23 23 23 23
of compo- atom
sition content
Linear mg/kg — 860 860 860 850 860 860 590
oligomer
content
Character- Color-b — — 1.9 2.1 2.7 2.1 2.1 2.1 2.1
1stics Residues — — B B A B B B A
of molded on mold
article Haze value % — 4 3 3 2 3 3 3
Example Example Example
Kind Unit 15 16 17
Mixed Polyester parts a-10 — — —
COIMpO- resin (A) by mass  a-11 80 80 —
sition a-12 — — —
a-14 — — 80
b 20 20 20
Metal organic parts B-3 0.04 0.001 0.005
acid salt (B)*! by mass B-4 — — —
Polyfunctional parts C-1 0.3 2.5 0.5
glycidyl by mass  C-2 — — —
group-containing
styrene-based
polymer (C)
Inorganic parts by D-1 5 5 5
filler (D) ImMass
Release parts by E-1 0.3 0.3 0.3
agent (E) ImMass E-2 - - -
Properties Titanium mg/kg — 23 23 23
of compo- atom
sition content
Linear mg/kg — 860 810 930
oligomer
content
Character- Color-b — — 4.7 2.1 2.7
1stics Residues — — A B B
of molded on mold
article Haze value % — 5 5 3

*1The parts by mass of the metal organic acid salt (B) indicates the part by mass of the metal atoms (potassium or magnesium) remaining in the polyester resin composition.
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TABLE 3
Example Example Example Example Example Example Example
Kind Unit 18 19 20 21 22 23 24
Mixed Polyester parts a-11 90 60 80 80 80 80 80
COIMpO- resin (A) by mass b 10 40 20 20 20 20 20
sition Metal organic parts B-3 0.001 0.001 0.001 0.001 0.001 0.001 0.001
acid salt (B)*! by mass
Polyfunctional parts C-1 0.3 0.3 0.3 0.3 0.3 0.3 0.3
glycidyl by mass
group-containing
styrene-based
polymer (C)
Inorganic parts by D-1 5 5 15 - - - -
filler (D) mass D-2 — — — 5 15 — —
D-3 — — — — — 5 —
D-4 — — — — — — 5
D-5 — — — — — — —
D-6 — — — — — — —
D-7 — — — — — — —
Release parts by E-1 0.3 0.3 0.3 0.3 0.3 0.3 0.3
agent (&) IMass
Properties Titanium mg/kg  — 26 17 21 23 21 23 23
of compo- atom
sition content
Linear mg/'kg — 860 870 790 860 790 860 860
oligomer
content
Character- Color-b — — 2.1 2.2 2.3 2.1 2.3 2.1 2.1
1stics Residues — — B B B B B B B
of molded on mold
article Haze value % — 3 3 4 3 4 3 3
Surface — — ©) ©) O ©) O ® O
appearance
Example Example Example
Kind Unit 25 26 27
Mixed Polyester parts a-11 80 80 80
COMpPO- resin (A) by mass 20 20 20
sition Metal organic parts B-3 0.001 0.001 0.001
acid salt (B)*! by mass
Polyfunctional parts C-1 0.3 0.3 0.3
glycidyl by mass
group-containing
styrene-based
polymer (C)
Inorganic parts by  D-1 — — —
filler (D) mass D-2 — — —
D-3 — — —
D-4 — — —
D-5 5 —
D-6 — 5 —
D-7 — — 5
Release parts by  E-1 0.3 0.3 0.3
agent (E) mass
Properties Titanium mg/kg - 23 23 23
of atom
compo- content
sition Linear mg/kg — 860 860 860
oligomer
content
Character- Color-b — — 2.1 2.1 1.9
1stics Residues — — B B B
of molded on mold
article Haze value % — 3 3 3
Surface — — O © ®©
appearance

*1The parts by mass of the metal organic acid salt (B) indicates the part by mass of the metal atoms (potassium or magnesium) remaining in the polyester resin composition.
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TABLE 4

Comparative Comparative Comparative Comparative Comparative Comparative Comparative

Example Example Example Example Example Example Example
Kind Unit 1 2 3 4 5 6 7
Mixed Polyester parts a-1 — — — 80 — — —
COIMpO- resin (A) by mass a-3 — — — — — — —
sition a-6 80 80 — — — — —
a-7 — — — — 80 — —
a-8 — — 80 — — — —
a-9 — — — — — 80 80
b 20 20 20 20 20 20 20
Metal organic parts B-1 0.0002 0.0002 0.005 0.0002 0.0002 — —
acid salt (B)*! by mass
Polyfunctional parts C-1 0.3 — 0.3 — 0.3 — —
glycidyl by mass C-2 — — — — — 0.3 —
group-containing
styrene-based
polymer (C)
Inorganic parts by D-1 5 5 5 5 5 5 5
filler (D) mass
Release parts by E-1 0.3 0.3 0.3 0.3 0.3 0.3 0.3
agent (E) ITAss
Properties Titanium mg/kg — 61 61 61 61 23 23 23
of compo- atom
sition content
Linear mg/kg — 1020 1150 1020 910 1020 860 910
oligomer
content
Character- Color-b — — 1.9 1.9 6.2 1.9 2.0 1.7 1.7
1stics Residues — — C D C B C D D
of molded on mold
article Haze value % — 6 10 10 9 5 4 8

*1The parts by mass of the metal organic acid salt (B) indicates the part by mass of the metal atoms (potassium or magnesium) remaining in the polyester resin composition.

Mixed
coOmpo-
sition

Properties

of compo-
sition

Character-
1stics

of molded
article

Kind

Polyester
resin (A)

Metal organic
acid salt (B)*!
Polytunctional
glycidyl
group-containing
styrene-based
polymer (C)
Inorganic
filler (D)
Release

agent (&)
Titanium
atom

content
Linear
oligomer
content
Color-b
Residues

on mold

Haze value

Unit

parts
by mass

parts
by mass
parts
by mass

parts by
ITASS
parts by
IMAass
mg/kg

mg/kg

%o

0
N T N

D-1

E-1

Comparative Comparative Comparative Comparative Comparative Comparative Comparative

Example

8

80

20

0.001

0.3

0.3

01

1020

1.9

C

0

TABLE 5
Example Example
9 10
80 80
20 20
0.001 0.00005
— 0.3
5 5
0.3 0.3
61 61
1150 1020
1.9 1.8
D C
10 6

Example

11

80

0.001

0.3

01

910

1.9

B

9

Example

12

0.001

0.3

0.3

23

1020

2.1

C

5

Example

13

80

20
0.07

0.3

0.3

23

860

5.4

B

8

Example
14

80

20
0.001

0.3

23
760
2.1

D

10

*1The parts by mass of the metal organic acid salt (B) indicates the part by mass of the metal atoms (potassium or magnesium) remaining in the polyester resin composition.
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TABLE 6
Comparative Comparative Comparative Comparative Comparative
Example Example Example Example Example
Kind Unit 15 16 17 18 19
Mixed Polyester parts a-11 40 80 80 80 80
COIMpPO- resin (A) by mass b 60 20 20 20 20
sition Metal organic parts B-3 0.001 0.001 0.001 0.001 0.001
acid salt (B)*! by mass
Polytfunctional parts C-1 0.3 0.3 0.3 0.3 0.3
glycidyl by mass
group-containing
styrene-based
polymer (C)
Inorganic parts by D-1 5 — 25 — —
filler (D) mass D-% — — — 5 —
D-9 — — — — 5
Release parts by E-1 0.3 0.3 0.3 0.3 0.3
agent (E) ImMass
Properties Titanium mg/kg  — 11 24 19 23 23
of compo- atom
sition content
Linear mg/kg — 870 900 725 860 860
oligomer
content
Character- Color-b — — 2.3 2.1 2.3 2.1 2.1
1stics Residues — — C B B B B
of molded on mold
article Haze value % — 4 3 4 3 3
Surface — — X © X X X
appearance

*1The parts by mass of the metal organic acid salt (B) indicates the part by mass of the metal atoms (potassium or magnesium) remaining in the

polyester resin composition.

As shown 1n Tables 1 to 3, 1t can be understood that the
polyester resin compositions 1n Examples 1 to 27 had
extremely less residues on mold at the time of continuous
molding, further the haze value of the glass plate after the
fogging test was less than or equal to 5%, and had excellent
characteristics. In a case where the compositions are the
same as each other, as in the compositions in Examples 1
and 2, the smaller the titanium atom content is, the lower the
haze value 1s, therefore, the fogging tended to become
tavorable.

As shown 1n Tables 4, and 5, Comparative Examples 1 to
14 fall under at least any of an example 1n which the linear

oligomer content 1s larger than the prescribed range, an
example 1 which the metal organic acid salt B 1s not
contained, an example 1n which the metal organic acid salt
B 1s excessively contained, an example in which the poly-
tfunctional glycidyl group-containing styrene-based polymer
C 1s not contained, and an example 1n which the polytunc-
tional glycidyl group-containing styrene-based polymer C 1s
excessively contained, and 1n Comparative Examples 1 to
14, the mold easily became dirty as compared with that 1n
Examples, the haze value was increased, and the fogging
tended to be deteriorated Comparative Example 15 1s an
example 1n which the polyethylene terephthalate resin “b™ 1n
the polyester resin A 1s excessive, and the releasability was
remarkably lowered, and the surface appearance was also
lowered due to release wrinkles. In Comparative Example
1’7, the morganic filler D was excessive, and an appearance
defect due to floating of a filler was observed. In Compara-
tive Examples 18, and 19, the average particle diameter of
the morganic filler D was large exceeding a predetermined
value, and the surface appearance was deteriorated due to
poor dispersion. As in Example 1 and Comparative Example
4, when comparing the cases where the compositions other
than the polyfunctional glycidyl group-containing styrene-
based polymer C were the same as each other, there was a
tendency that the amount of the linear oligomers was
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decreased by containing the polytunctional glycidyl group-
containing styrene-based polymer C.

In Comparative Example 3, since the amount of the metal
organic acid salt B to be added during the polymerization
was large, the decomposition reaction was promoted during
the polymerization, the content of the linear oligomers was
increased, and both of the Color-b value and the haze value
were deteriorated. Further, when the thermal deformation
temperature 1s compared among the case of Comparative
Example 16 1n which an inorganic filler 1s not contained, and
the cases of Examples 9 and 20 1n which the constitution of
the compositions other than the morganic filler 1s the same

as each other, the thermal deformation temperature 1n Com-
parative Example 16 was 122° C., while the thermal defor-
mation temperature m Example 9 was 133° C., and the
thermal deformation temperature in Example 20 was 152°
C., and 1t was evaluated that the heat resistance was low 1n
Comparative Example 16. Furthermore, in Examples 1 to
2’7, the mold shrinkage factor was 13/1000 to 14/1000, while
in Comparative Example 16, the mold shrinkage factor was
16/1000. In Comparative Example 16, 1t can be said that
there 1s a high possibility that distortion 1s generated in the
molded article 1n a case where a mold release failure due to
the sticking to the mold at the time of 1njection molding 1s
generated or the molded article 1s large, 1n a case where the
shape 1s complicated, or the like.

Although the embodiments and Examples of the present
invention have been described as in the above, 1t 1s also
planned from the beginning to appropriately combine the
constitutions of the above-described embodiments and
Examples.

The embodiments and Examples disclosed herein are
examples 1n all respects, and should not be considered to be
restrictive. The scope of the present invention 1s indicated
not by the descriptions described above but by the claims,
and 1s 1intended to include all modifications within the scope
and meaning equivalent to the claims.
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The 1invention claimed 1s:

1. A polyester resin composition, comprising a polyester
resin A containing 50 to 100% by mass of a polybutylene
terephthalate resin and 0 to 50% by mass of a polyethylene
terephthalate resin, wherein

the polyester resin composition contains a metal organic
acid salt B being either one or both of an alkali metal
organic acid salt and an alkaline earth metal organic
acid salt, and a polyfunctional glycidyl group-contain-
ing styrene-based polymer C 1n an amount of 0.05 to 3
parts by mass per 100 parts by mass of the polyester
resin A and an morganic filler D having an average
particle diameter of 0.05 to 3 um 1n an amount of 1 to
20 parts by mass based on 100 parts by mass of the
polyester resin A,

the polyester resin composition contains either one or
both of alkali metal atoms and alkaline earth metal
atoms 1n an amount of 0.000005 to 0.05 parts by mass
based on 100 parts by mass of the polyester resin A, and

the polyester resin composition has a content of linear
oligomers of polybutylene terephthalate of or a content
of linear oligomers of the polybutylene terephthalate
and linear oligomers of polyethylene terephthalate of
less than or equal to 1000 mg/kg.

2. The polyester resin composition according to claim 1,
wherein

the polyester resin composition contains either one or
both of the alkali metal atoms and the alkaline earth
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metal atoms 1n an amount of 0.0005 to 0.05 parts by
mass based on 100 parts by mass of the polyester resin

A.
3. The polyester resin composition according to claim 1,

wherein
the polyester resin composition has a content of titanium
atoms of less than or equal to 50 mg/kg.
4. The polyester resin composition according to claim 1,

wherein
a metal kind of the metal organic acid salt B 1s one or two

or more kinds selected from the group consisting of
lithium, sodium, potassium, calcium, and magnesium.
5. The polyester resin composition according to claim 1,
wherein
the metal organic acid salt B i1s one or two or more kinds
selected from the group consisting of lithium acetate,
sodium acetate, potassium acetate, calcium acetate,
magnesium acetate, lithium benzoate, sodium benzo-

ate, and potassium benzoate.
6. The polyester resin composition according to claim 1,

wherein
the morganic filler D 1s one or two or more kinds selected

from the group consisting of calcium carbonate, silica,
kaolin, barium sulfate, and titanium dioxide.
7. A light-reflector component, comprising the polyester
resin composition according to claim 1.
8. A light reflector, wherein a light reflective metal layer
1s formed at least on a part of a surface of the light-reflector
component according to claim 7.
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