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(57) ABSTRACT

The present invention provides a polyester-based resin com-
position containing: a resin component which contains 80 to
98 mass % of polyester resin (A) including aromatic dicar-
boxylic acid units and diol units, and 20 to 2 mass % of
polyamide resin (B) including diamine units and dicarboxylic
acid units, the diamine units containing 70 mol % or more
m-xylylenediamine units and the dicarboxylic acid units con-
taining 70 mol % or more a,m-aliphatic dicarboxylic acid
units; and 0.005 to 0.1 parts by mass of a specific epoxy-
functional polymer (C) with respect to 100 parts by mass of
the resin component.
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POLYESTER-BASED RESIN COMPOSITION,
METHOD FOR PRODUCING SAME, AND
MOLDING USING RESIN COMPOSITION

TECHNICAL FIELD

[0001] The present invention relates to a polyester-based
resin composition and a molded product using the resin com-
position. More particularly, the invention relates to a resin
composition containing a specific polyester resin serving as a
main component and a specific polyamide resin, and to a
molded product using the resin composition.

BACKGROUND ART

[0002] Polyesters such as polyethylene terephthalate
(PET), formed from an aromatic dicarboxylic acid compound
and an aliphatic diol compound in the form of monomers, are
excellent in transparency, mechanical properties, melt stabil-
ity, flavor retention, recyclability, etc. Thus, currently, poly-
esters are widely used as packaging materials such as films,
sheets, and hollow containers. However, since the gas barrier
property of polyesters to oxygen, carbonate gas, and other
gases is not satisfactory, use of polyesters as packaging mate-
rials is limited.

[0003] There have been employed some methods for
improving the gas barrier property of polyester. One method
is coating a molded product and a package container made of
polyester with aluminum oxide or silicon oxide through
vapor deposition. Another method is coating a molded prod-
uct and a package container made of polyester with a resin
having a gas barrier property higher than that of polyester.
However, such coating methods have problems, such as addi-
tion of a cumbersome step to production of target polyester
articles, and impairment in recyclability and mechanical
properties of polyester products. Thus, limitation is imposed
on carrying out such methods.

[0004] One method for easily improving the gas barrier
property while solving the aforementioned problems is melt-
mixing of a polyester resin with a thermoplastic resin having
high gas barrier property. An example of the resin having such
a high gas barrier property is an ethylene-vinyl alcohol
copolymer resin. The ethylene-vinyl alcohol copolymer resin
has poor compatibility with polyester, due to a characteristic
intrinsic to the molecular structure thereof. When the two
resins are mixed together, the formed resin composition
assumes a turbid state, impairing transparency, which is a
merit of polyester. When an ethylene-vinyl alcohol copoly-
mer resin is processed at a temperature suitable for processing
polyethylene terephthalate, which is one of the most gener-
ally used polyesters, the ethylene-vinyl alcohol copolymer
resin rapidly deteriorates. In some case, gelation and scorch-
ing occur, and the formed undesired matter is incorporated
into a final product, possibly impairing appearance and yield
of'the products. In addition, in order to remove the undesired
matter from a production machine, disassembly and cleaning
of'the machine must be frequently carried out. Thus, difficulty
is encountered in carrying out, on an industrial scale, the
technique using ethylene-vinyl alcohol copolymer resin.
[0005] Examples of the gas barrier resin other than the
ethylene-vinyl alcohol copolymer includes polyamides, typi-
cally nylon 6 and nylon 66. Among such polyamides, poly-
metaxylyleneadipamide (MXD6), which is formed through
polymerization of a diamine component mainly including
m-xylylenediamine and a dicarboxylic acid component
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mainly including adipic acid, exhibits remarkably high gas
barrier property and has a glass transition temperature, a
melting point, and a crystallinity which are almost equivalent
to those of polyethylene terephthalate, which is one of the
most generally used polyesters. Thus, processability of poly-
ester is not impaired. From this viewpoint, polymetaxylyle-
neadipamide is a resin particularly suitable for improving gas
barrier property of polyester.

[0006] Sinceamixture of PET and MXD6 canbe processed
under almost the same molding conditions as employed for
molding polyethylene terephthalate, the mixture is applied to
various packaging materials such as film and bottles (see, for
example, Patent Documents 1 to 6).

[0007] However, a conventional molded product formed
from a blend of PET with MXD6 exhibits relatively high
transparency in an unstretched state, but in a stretch state,
haze (value) increases and transparency decreases.
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[0008] [Patent Document 1] JP 58-160344 A
[0009] [Patent Document 2] JP 03-130125 A
[0010] [Patent Document 3] JP 58-90033 A
[0011] [Patent Document 4] JP 08-183092 A
[0012] [Patent Document 5] JP 2011-37989 A
[0013] [Patent Document 6] JP 2011-132394 A
SUMMARY OF INVENTION
Technical Problem
[0014] The problem to be solved by the present invention is

to provide a polyester-based resin composition having excel-
lent gas barrier property and transparency and to provide a
molded product using the resin composition.

Solution to Problem

[0015] Asaresultofextensive studies, the present inventors
have found that a resin composition having an excellent gas
barrier property and improved transparency can be provided
by blending a polyester resin-based resin component contain-
ing a specific polyamide resin with a specific epoxy-func-
tional polymer. The inventors have also found that a molded
product produced by drawing the resin composition exhibits
excellent transparency. The present invention has been
accomplished on the basis of these findings.

[0016] Accordingly, the present invention is directed to the
following polyester-based resin composition, production
method, and molded product using the resin composition.
<1>A polyester-based resin composition comprising:

[0017] a resin component which contains 80 to 98 mass %
of polyester resin (A) including aromatic dicarboxylic acid
units and diol units, and 20 to 2 mass % of polyamide resin (B)
including diamine units and dicarboxylic acid units, the
diamine units containing 70 mol % or more m-xylylenedi-
amine units and the dicarboxylic acid units containing 70 mol
% or more o, w-aliphatic dicarboxylic acid units; and 0.005 to
0.1 parts by mass of epoxy-functional polymer (C) which
contains styrene units represented by formula (c1) and gly-
cidyl (meth)acrylate units represented by formula (c2), with
respect to 100 parts by mass of the resin component:
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whereR! to R* each independently represent a hydrogen atom
or an alkyl group having carbon atoms of 1 to 12.

<2> A method for producing the polyester-based resin com-
position as recited in <1> above, the method comprising the
following steps 1 and 2, wherein:

[0018] step 1: melt-kneading 100 parts by mass of polyester
resin (A) including aromatic dicarboxylic acid units and diol
units, with 10 to 40 parts by mass of epoxy-functional poly-
mer (C), to thereby prepare a master batch (X); and

[0019] step 2: melt-kneading 100 parts by mass of a resin
component which contains 80 to 98 mass % of polyester resin
(A) including aromatic dicarboxylic acid units and diol units,
and 20 to 2 mass % of polyamide resin (B) including diamine
units containing 70 mol % or more m-xylylenediamine units,
and dicarboxylic acid units containing 70 mol % or more
a,mw-aliphatic dicarboxylic acid units, with 0.055 to 1.1 parts
by mass of the master batch (X) obtained in step 1.

<3> A molded product having at least one layer formed of a
polyester-based resin composition as recited in <1> above.

Advantageous Effects of Invention

[0020] The polyester-based resin composition of the
present invention and the molded product having at least one
layer formed of the polyester-based resin composition exhibit
excellent gas barrier property and high transparency. Particu-
larly in the case of a stretched product, high transparency can
be attained.

DESCRIPTION OF EMBODIMENTS

[Polyester Resin (A)]

[0021] Polyester resin (A) employed in the present inven-
tion includes aromatic dicarboxylic acid units and diol units.
The aromatic dicarboxylic acid units preferably include
terephthalic acid units in amounts of 70 mol % or more, more
preferably 80 mol % or more, further preferably 90 to 100 mol
%, from the viewpoints of crystallinity of polyester resin and
drying performance before use of polyester resin. From the
same viewpoints, the diol units preferably include aliphatic
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glycol units having carbon atoms of 2 to 4 in amounts of 70
mol % or more, more preferably 80 mol % or more, further
preferably 90 to 100 mol %.

[0022] Examples of the aromatic dicarboxylic acid other
than terephthalic acid or a derivative thereof, which can form
the aromatic dicarboxylic acid units of polyester resin (A) and
may be used in the present invention, include dicarboxylic
acids each having an aromatic nucleus such as benzene, naph-
thalene, diphenyl, oxydiphenyl, sulfonyldiphenyl, or methyl-
enedipehnyl, and derivatives thereof. Among them, isoph-
thalic acid; naphthalenedicarboxylic acids such as 2,6-
naphthalenedicarboxylic acid, 1,5-naphthalenedicarboxylic
acid, 2,7-naphthalenedicarboxylic acid; 4,4'-biphenyldicar-
boxylic acid; 3,4'-biphenyldicarboxylic acid; and derivatives
thereof are preferred. Of these, isophthalic acid, 2,6-naphtha-
lenedicarboxylic acid, and a derivative thereof are more pref-
erably used. When isophthalic acid is used as a constituent
component, the amount of isophthalic acid with respect to the
total amount of the dicarboxylic acid component is 1 to 10
mol %, preferably 1 to 8 mol %, more preferably 1 to 6 mol %.
A copolymer resin obtained by adding isophthalic acid as a
dicarboxylic acid component in the above amount exhibits
low crystallization rate, resulting in enhanced moldability.

[0023] In order to improve compatibility with polyamide
resin (B), there may be used, as a dicarboxylic acid forming
polyester resin (A), a dicarboxylic acid or a derivative thereof
having an aromatic nucleus such as benzene, naphthalene,
diphenyl, oxydiphenyl, sulfonyldiphenyl, or methylene-
diphenyl, to which nucleus a metal sulfonate group is bonded.
There may be used a dicarboxylic acid compound combined
a sulfonate salt metal ion with the aromatic acid nucleus.
Examples of the metal of the sulfonate salt metal ion forming
the dicarboxylic acid compound include an alkali metal such
as lithium, sodium, or potassium; an alkaline earth metal such
as magnesium or calcium; and zinc. Examples of the aromatic
acid nucleus include sulfophthalic acid, sulfoterephthalic
acid, sulfoisophthalic acid, 4-sulfonaphthalene-2,7-dicar-
boxylic acid, and a derivative thereof. Among them, sul-
foisophthalic acid metal salts such as sodium 5-sulfoisoph-
thalate and zinc 5-sulfoisophthalate, and derivatives thereof
are preferably used. The ratio of the amounts of these dicar-
boxylic acids with respect to the amounts of all the dicarboxy-
lic acids is preferably 0.01 to 2 mol %, more preferably 0.03
to 1.5 mol %, further preferably 0.06 to 1.0 mol %. When the
conditions are satisfied, compatibility of polyester resin (A)
with polyamide resin (B) can be enhanced, without impairing
characteristics of polyester resin (A).

[0024] Solongas the effects of the present invention are not
impaired, there may be used aliphatic dicarboxylic acids such
as adipic acid, azelaic acid, and sebacic acid; monocarboxylic
acid such as benzoic acid, propionic acid, and butyric acid;
polyvalent carboxylic acids such as trimellitic acid and
pyromellitic acid; and carboxylic anhydride such as trimel-
litic anhydride and pyromellitic anhydride.

[0025] The aforementioned at least one glycol selected
from among aliphatic glycols having carbon atoms of 2 to 4
which can form the diol units of polyester resin (A) is pref-
erably ethylene glycol or butylene glycol, with ethylene gly-
col being particularly preferred. Examples of the dial com-
ponent which may be used other than aliphatic glycols having
carbon atoms of 2 to 4 include 1,4-cyclohexanedimethanol,
1,6-hexanediol, and ester-forming derivatives thereof. So
long as the effects of the present invention are not impaired,
there may be used monohydric alcohols such as butyl alcohol,
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hexyl alcohol, and octyl alcohol; polyhydric alcohol such as
trimethylolpropane, glycerin, and pentaerythritol; and diol
components having a cyclic acetal skeleton.

[0026] Polyesterresin(A)is produced through polymeriza-
tion of an aromatic dicarboxylic acid and a diol. The produc-
tion may be performed through a known method such as
direct esterification or trans-esterification. Examples of the
polycondensation catalyst used in production of polyester
include antimony compounds such as antimony trioxide and
antimony pentoxide; and germanium compounds such as ger-
manium oxide, which are known in the art. If needed, solid
phase polymerization may be performed through a known
technique for elevating molecular weight.

[0027] Examples of polyesters preferred in the present
invention include polyethylene terephthalate, ethylene
terephthalate-isophthalate copolymer, ethylene-1.,4-cyclo-
hexanedimethylene-terephthalate copolymer, polyethylene-
2,6-naphthalene dicarboxylate copolymer, ethylene-2,6-
naphthalene dicarboxylate-terephthalate copolymer, and
ethylene-terephthalate-4,4"-biphenyl dicarboxylate copoly-
mer. Among these polyesters, polyethylene terephthalate and
ethylene terephthalate-isophthalate copolymer are particu-
larly preferred.

[0028] Before use, the water content of polyester resin (A)
of the present invention is preferably adjusted to 200 ppm or
less, more preferably 100 ppm or less, further preferably 50
ppm or less. No particular limitation is imposed on the intrin-
sic viscosity (measured in mixture solvent of phenol/1,1,2,2-
tetrachloroethane=60/40 by mass, at 25° C.) of polyester
resin (A) employed in the present invention, but the viscosity
is generally 0.6 to 2.0 dL/g, preferably 0.7 to 1.8 dL./g. When
the intrinsic viscosity is 0.6 to 2.0 dL/g, the polyester has
sufficiently high molecular weight and moderate melt viscos-
ity which is not excessively high. A polyester-based resin
composition obtained from such a polyester can readily pro-
vide a molded product and a packaging container, which have
mechanical properties required for structural materials.

[Polyamide Resin (B)]

[0029] Polyamide resin (B) employed in the present inven-
tion provides polyester resin (A) with improved gas barrier
property.

[0030] The diamine units of polyamide resin (B) include
m-xylylenediamine units in amounts of 70 mol % or more,
preferably 80 mol % or more, more preferably 90 to 100 mol
%. When diamine units mainly include m-xylylenediamine,
the gas barrier property of the produced polyamide can be
effectively enhanced.

[0031] No particular limitation is imposed on the diamine
which can be used other than m-xylylenediamine, and
examples thereof include p-xylylenediamine, 1,3-bis(ami-
nomethyl)cyclohexane, 1,4-bis(aminomethyl)cyclohexane,
tetramethylenediamine, hexamethylenediamine, nonameth-
ylenediamine, and 2-methyl-1,5-pantanediamine.

[0032] The dicarboxylic acid units of polyamide resin (B)
include a,w-aliphatic dicarboxylic acid in an amount of 70
mol % or more, preferably 75 mol % or more, more preferably
80 to 100 mol %. Through adjusting the a,w-aliphatic dicar-
boxylic acid content to 70 mol % or more, a drop in gas barrier
property and an excessive drop in crystallinity can be avoided.
[0033] Examples of the a,w-aliphatic dicarboxylic acid
include suberic acid, adipic acid, 9365432712-US azelaic
acid, and sebacic acid. Of these, adipic acid and sebacic acid
are preferably used.
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[0034] No particular limitation is imposed on the dicar-
boxylic acid unit which can be used other than o, w-aliphatic
dicarboxylic acid, and examples thereof include alicyclic
dicarboxylic acids such as 1,3-cyclohexanedicarboxylic acid
and 1,4-cyclohexanedicarboxylic acid; and aromatic dicar-
boxylic acids such as terephthalic acid, isophthalic acid,
orthophthalic acid, xylylenedicarboxylic acid, and naphtha-
lenedicarboxylic acid.

[0035] Solongas the effects of the present invention are not
impaired, lactams such as e-caprolactam and laurolactam;
aliphatic aminocarboxylic acids such as aminocaproic acid
and aminoundecanoic acid; and aromatic aminocarboxylic
acids such as p-aminomethylbenzoic acid may be used as
structural co-monomer units forming polyamide resin (B),
other than the aforementioned diamine units and dicarboxylic
acid units.

[0036] Polyamide resin (B) is produced through melt poly-
condensation (melt polymerization). In one mode of melt
polycondensation, a nylon salt formed of a diamine and a
dicarboxylic acid is heated in the presence of water under
pressurized conditions, and the nylon salt is polymerized in a
molten state while added water and condensation water are
removed. In an alternative mode of melt polycondensation, a
diamine is added directly to a dicarboxylic acid melt, and the
mixture is poly-condensed. In the latter case, in order to
maintain the reaction system in a homogeneous liquid state,
the diamine is continuously added to the dicarboxylic acid
during polycondensation, while the reaction system is heated
so that the reaction temperature does not lower the melting
points of the formed oligoamides and polyamide.

[0037] To the polyamide resin (B) polycondensation sys-
tem, a phosphorus atom-containing compound may be added
for promoting amidation and preventing coloring during
polycondensation. Examples of the phosphorus atom-con-
taining compound include dimethylphosphinic acid, phenyl-
methylphosphinic acid, hypophosphorous acid, sodium
hypophosphite, potassium hypophosphite, lithium hypo-
phosphite, ethyl hypophosphite, phenylphosphonous acid,
sodium phenylphosphonite, potassium phenylphosphonite,
lithium phenylphosphonite, ethyl phenylphosphonite, phe-
nylphosphonic acid, ethylphosphonic acid, sodium phe-
nylphosphonate, potassium phenylphosphonate, lithium phe-
nylphosphonate, diethyl phenylphosphonate, sodium
ethylphosphonate, potassium ethylphosphonate, phospho-
rous acid, sodium hydrogenphosphite, sodium phosphite, tri-
ethyl phosphite, triphenyl phosphite, and pyrophosphorous
acid. Of these, metal hypophosphites such as sodium hypo-
phosphite, potassium hypophosphite, and lithium hypophos-
phite, are preferably used, since these salts can effectively
promote amidation and prevent coloring. Among such salts,
sodium hypophosphite is particularly preferred. However, the
phosphorus atom-containing compound is not limited to
these compounds in the present invention.

[0038] The amount of the phosphorus atom-containing
compound added to the polyamide resin (B) polycondensa-
tion system is preferably 1 to 500 ppm, as reduced to the
phosphorus atom concentration of the polyamide resin (B),
more preferably 5 to 450 ppm, further preferably 10 to 400
ppm. Through controlling the amount of the phosphorus
atom-containing compound to meet the above conditions,
coloring of polyamide during polycondensation and gelation
of polyamide can be prevented. Thus, the appearance of the
molded products obtained from the produced polyester-based
resin can be maintained in a favorable state.
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[0039] Inaddition to the phosphorus atom-containing com-
pound, an alkali metal compound is preferably added to the
polyamide resin (B) polycondensation system. In order to
prevent coloring of polyamide during polycondensation, the
phosphorus atom-containing compound must be used in a
sufficient amount. However, the phosphorus atom-containing
compound may promote gelation of polyamide in some cases.
Therefore, an alkali metal compound or an alkaline earth
metal compound is preferably caused to be co-present with
the phosphorus atom-containing compound so as to control
rate of amidation. Examples of the alkali metal compound or
the alkaline earth metal compound include alkali metal/alka-
line earth metal hydroxides such as lithium hydroxide,
sodium hydroxide, potassium hydroxide, rubidium hydrox-
ide, cesium hydroxide, magnesium hydroxide, calcium
hydroxide, and barium hydroxide; and alkali metal/alkaline
earth metal acetates such as lithium acetate, sodium acetate,
potassium acetate, rubidium acetate, cesium acetate, magne-
sium acetate, calcium acetate, and barium acetate. In the
present invention, the alkali metal compound or the alkaline
earth metal compound is not limited these specific examples.

[0040] In the case where the alkali metal compound is
added to the polyamide resin (B) polycondensation system,
the ratio by mole of the compound to the phosphorus atom-
containing compound is preferably adjusted to 0.5 to 2.0,
more preferably 0.6 to 1.8, further preferably 0.7 to 1.5.
Through controlling the ratio to meet the above conditions,
gel formation can be suppressed, while amidation is pro-
moted by the phosphorus atom-containing compound.

[0041] Polyamide resin (B) obtained through melt poly-
condensation is removed from the reactor, and then pelletized
and dried before use. Alternatively, solid-phase polymeriza-
tion may be carried out in order to elevate the polymerization
degree. No particular limitation is imposed on the heating
apparatus for carrying out drying and solid-phase polymer-
ization, and any known apparatus may be employed by a
known method. Examples of the heating apparatus which
may be suitably employed in the invention include a continu-
ous mode heating drier; a rotary drum heating apparatus
called a tumble drier, a conical drier, a rotary drier, etc.; and a
conical heating apparatus having agitation blades therein,
called Nauta mixer. Particularly when solid-phase polymer-
ization of polyamide is carried out, among the aforemen-
tioned apparatuses, a rotary drum heating apparatus is pref-
erably employed, since the rotary drum heating apparatus
realizes complete closure of the system, to thereby proceed
polycondensation in a state where oxygen, a coloring causal
substance, is removed.

[0042] Polyamide resin (B) produced through the afore-
mentioned steps is less colored and undergoes less gelation.
In the present invention, polyamide resin (B) produced
through the aforementioned steps preferably has a color dif-
ference test b* value of JIS-K-7105 of 5 or less, more pref-
erably 3 or less, further preferably 1 or less. When the polya-
mide has a b* value of 5 or less, a molded product obtained
through processing the polyester-based resin exhibits excel-
lent whiteness, which ensures the value of the product.

[0043] Among indices of the polymerization degree of
polyamide resin (B), relative viscosity is generally employed.
Preferably, polyamide resin (B) has a relative viscosity of 1.5
t0 4.2, more preferably 1.6to 4.0, further preferably 1.7t03.8.
Through controlling the relative viscosity of polyamide resin
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(B) to meet the above conditions, consistent moldability can
be attained, to thereby produce molded products of favorable
appearance.
[0044] As used herein, the relative viscosity is a ratio of
falling time (1) to falling time (t,), represented by the follow-
ing formula:

relative viscosity=t/ty;

wherein the falling time (t) is measured by use of a solution of
1 g or polyamide dissolved in 100 mL of 96% sulfuric acid,
the time being measured by means of a Cannon-Fenske vis-
cometer at 25° C., and the falling time (t,) is a similar falling
time of 96% sulfuric acid itself.

[0045] Polyamide resin (B) employed in the present inven-
tion preferably has an end amino group concentration of 10 to
40 peq/g, more preferably 12 to 35 peq/g, further preferably
15 to 30 peq/g. Through controlling the end amino group
concentration to meet the above conditions, gelation of polya-
mide resin (B), which would otherwise be caused repeated
heating, is suppressed. Also, yellowing in appearance, which
would otherwise be caused by reaction between acetaldehyde
generated from polyester resin (A) and end amino groups, is
suppressed. No particular limitation is imposed on the means
for adjusting the end amino group concentration to fall within
the above ranges, and a variety of methods can be employed.
For example, polymerization is performed at such a diamine
unit to dicarboxylic acid unit ratio by mole that dicarboxylic
acid slightly exceeds. Alternatively, end amino groups are
blocked by adding a monocarboxylic acid compound, a dicar-
boxylic anhydride, or the like after completion of reaction.
[0046] The polyamide resin (B) preferably has a residual
m-xylylenediamine content of 10 ppm or less, more prefer-
ably 5 ppm or less, further preferably 1 ppm. Through con-
trolling the residual m-xylylenediamine content to 10 ppm or
less, yellowing in appearance, which would otherwise be
caused by reaction between acetaldehyde generated from
polyester resin (A) and end amino groups, is suppressed. No
particular limitation is imposed on the means for adjusting the
m-xylylenediamine content to 10 ppm or less, and a variety of
methods can be employed. For example, polyamide formed
through polymerization is heated under reduced pressure.
Alternatively, the polyamide is melted by means of an
extruder or a similar apparatus, to thereby reduce the pressure
in the system.

[0047] Meanwhile, in some cases, polyamide resin (B) con-
tains an oligomer formed of dicarboxylic acid units and
diamine units. In particular, a monomer formed though
cyclization of m-xylylenediamine and adipic acid (cyclic
monomer), in some cases, bleeds to the surface of a molded
container during melt processing, to thereby impair the
appearance of the container. In the present invention, the
cyclic monomer content of polyamide resin (B) is preferably
adjusted to 1 mass % or less, more preferably 0.8 mass % or
less, further preferably 0.5 mass % or less. Through control-
ling the cyclic monomer content to meet the above conditions
of the present invention, molded products having favorable
appearance can be continuously produced over a long period.
No particular limitation is imposed on the method for reduc-
ing the cyclic monomer content, and any known method for
removing low-molecular-weight components and volatile
components may be appropriately employed. For example,
polyamide resin (B) is washed with water, or treated at high
temperature and under high vacuum. Alternatively, such a
cyclic monomer is removed under reduced pressure in an
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extruder during melt-extrusion. In the present invention, the
cyclic monomer content may be determined by pulverizing
the polyamide under free-dry conditions, performing extrac-
tion with methanol as a solvent at 80° C. for 1 hour, and
analyzing the extract through liquid chromatography.

[0048] Regarding resin the components of the polyester-
based resin composition of the present invention, the ratio by
mass of polyester resin (A) to polyamide resin (B) (polyester
resin (A)/polyamide resin (B)), when the total mass of poly-
ester resin (A) and polyamide resin (B) is 100, is 80 to 98/20
to 2, preferably 82 to 97/18 to 3, more preferably 85 to 96/15
to 4, further preferably 87 to 95/13 to 5, from the viewpoint of
mechanical strength and gas barrier property.

[0049] So long as the effect of the present invention are not
impaired, the polyester-based resin composition of the
present invention may contain, as a resin component, a resin
other than polyester resin (A) and polyamide resin (B).
Examples of such an additional resin include polyamides
such as nylon 6, nylon 66, and non-crystalline nylon formed
from an aromatic dicarboxylic acid as a monomer; modified
polyamide resins; polyolefins; modified polyolefin resins;
and elastomers having a styrene skeleton.
[Epoxy-functional polymer (C)]

[0050] Epoxy-functional polymer (C) employed in the
present invention includes at least styrene units represented
by formula (c1) and glycidyl (meth)acrylate units represented
by formula (c2), and preferably further (meth)acrylate units
represented by formula (c3):

R2
% R! ;
R3
ﬁ}%
O O
%O

RS

(el

(c2)

(c3)

O,

O

RS

where R* to R each independently represent a hydrogen atom
or an alkyl group having carbon atoms of 1 to 12, and R®
represents an alkyl group having carbon atoms of 1 to 12.

[0051] In the above formulae (c1) to (¢3), R! to R® each
independently represent a hydrogen atom or an alkyl group
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having carbon atoms of 1 to 12. In the case where each of R’
to R? is an alkyl group, the alkyl group has carbon atoms of 1
to 12, preferably 1 to 6, and may be linear-chain, branched, or
cyclic. Specific examples of the alkyl group include methyl,
ethyl, and propyl. Of these, methyl is particularly preferred.
[0052] R®represents an alkyl group having carbon atoms of
1to 12, preferably 1 to 6, and may be linear-chain, branched,
or cyclic. Specific examples of the alkyl group include
methyl, ethyl, and propyl. Of these, methyl is particularly
preferred.

[0053] Particularly when R* in formula (c2) is a methyl
group, and R® in formula (c3) is a methyl group, a molded
product obtained from a polyester-based resin composition
containing the epoxy-functional polymer exhibits excellent
transparency, which is particularly preferred.

[0054] In the epoxy-functional polymer, each of the num-
ber x of the styrene units represented by formula (c1) and the
number y of the glycidyl (meth)acrylate represented by for-
mula (c2) is 1 to 35, independently. The number y is prefer-
ably 2 to 30, more preferably 4 to 25, from the viewpoint of
transparency. The sum x+y is preferably 10 to 70, more pref-
erably 15 to 60.

[0055] In the case where the epoxy-functional polymer
includes (meth)acrylate units represented by formula (c3),
each of the number x of the styrene units represented by
formula (c 1), the number y of the glycidyl (meth)acrylate
represented by formula (¢2), and the number z of the (meth)
acrylate units represented by formula (¢3) is 1 to 20, indepen-
dently. The numbery is preferably 2 to 20, more preferably 3
to 10, from the viewpoint of transparency. The sum x+z is
preferably more than 10.

[0056] These structural units may be linked in any
sequence. Thus, the epoxy-functional polymer represented
by formula (I) may be a block copolymer or a random copoly-
mer.

[0057] The epoxy-functional polymer represented by for-
mula (I) may be a commercial product, for example, “Joncryl
ADR?” (trade name) manufactured by BASF.

[0058] Epoxy-functional polymer (C) is incorporated into
the resin component in an amount of 0.005 to 0.1 parts by
mass with respect to 100 parts by mass of the resin compo-
nent, preferably 0.02 to 0.05 parts by mass. When the epoxy-
functional polymer (C) content is less than 0.005 parts by
mass, transparency cannot be improved, whereas when the
polymer (C) content is in excess of 0.1 parts by mass, the melt
viscosity of the polyester-based resin composition exces-
sively increases, and gelation may occur. Both cases are not
preferred.

[0059] Inthe presentinvention, a specific amount of epoxy-
functional polymer (C) is added to the resin component con-
taining polyester resin (A) and polyamide resin (B), whereby
the transparency of the resin product can be enhanced without
impairing the gas barrier property of the same. Although the
action mechanism has not been completely elucidated, one
conceivable mechanism is that end groups of polyester resin
(A) and polyamide resin (B) chemically react with epoxy-
functional polymer (C), whereby islands of polyamide resin
(B) canbe micro-dispersed in the sea matrix of polyester resin
A).

[Additives and Other Components|

[0060] Solongas the effects of the present invention are not
impaired, an additive and other components may be incorpo-
rated into the resin composition. Examples of the additive and
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filler include additives such as an anti-oxidant, a delustering
agent, a heat stabilizer, a weather stabilizer, a UV-absorber, a
nucleating agent, a plasticizer, a fire retardant, an antistatic
agent, an anti-coloring agent, a lubricant, and a gelation
inhibitor. A clay such as a sheet silicate, or a nano-filler may
also be added.

[0061] To the resin composition of the present invention, a
cobalt compound may be added for inducing oxidation of
polyamide resin (B) to thereby enhance oxygen absorption
performance. Among cobalt compounds, cobalt carboxy-
lates; such as cobalt octanoate, cobalt naphthenate, cobalt
acetate, and cobalt stearate, are preferably used. In order to
effectively providing the resin composition with oxygen
absorbing performance, the amount of the cobalt compound
added to the composition is preferably 10 to 1,000 ppm, as
reduced to metallic cobalt concentration with respect to the
total mass of the resin composition, more preferably 30 to 600
ppm, further preferably 50 to 400 ppm.

[0062] The aforementioned cobalt compound acts on
polyamide resin (B) and also serves as an oxidation catalyst
for an organic compound having an unsaturated carbon bond,
or a compound having secondary or tertiary hydrogen in the
molecule thereof. Thus, in order to further enhance oxygen
absorbing performance, the resin composition of the present
invention may further contain, in addition to the cobalt com-
pound, a variety of compounds such as an unsaturated hydro-
carbon polymer and oligomer such as polybutadiene or poly-
isoprene; a compound having a xylylenediamine skeleton;
and a compound having a functional group that can enhance
compatibility of the cobalt compound with polyester.

[Method of Producing Polyester-Based Resin Composition]

[0063] No particular limitation is imposed on the method of
producing the polyester-based resin composition. In one
method, polyester resin (A), polyamide resin (B), and epoxy-
functional polymer (C) are melt-kneaded in an extruder, to
thereby yield a resin composition of interest. In an alternative
method, polyester resin (A) or polyamide resin (B) is melt-
kneaded with epoxy-functional polymer (C), to thereby pre-
pare a master batch, and the master batch is melt-kneaded
with polyester resin (A) and polyamide resin (B). From the
viewpoint of dispersibility, the production method preferably
includes the following steps 1 and 2.

[0064] Step 1: astep of melt-kneading 100 parts by mass of
polyester resin (A) including aromatic dicarboxylic acid units
and diol units, with 10 to 40 parts by mass of epoxy-func-
tional polymer (C), to thereby prepare a master batch (X).

[0065] Step 2: astep of melt-kneading 100 parts by mass of
a resin component which contains 80 to 98 mass % of poly-
ester resin (A) including aromatic dicarboxylic acid units and
diol units and which contains 20 to 2 mass % of polyamide
resin (B) including diamine units containing m-xylylenedi-
amine units in amounts of 70 mol % or more, and dicarboxy-
lic acid units containing a,w-aliphatic dicarboxylic acid units
in amounts of 70 mol % or more, with 0.055 to 1.1 parts by
mass of the master batch (X) produced in step 1.

[Molded Product]

[0066] The polyester-based resin composition of the
present invention may find a variety of uses for which gas
barrier property is required, such as packaging materials and
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industrial materials. The resin composition may be molded
into a film, a sheet, a hollow container having a small thick-
ness, etc.

[0067] The molded product of the present invention has at
least one layer formed of the polyester-based resin composi-
tion. The molded product of the present invention may have a
single layer of the polyester-based resin composition, or a
laminate structure including at least one layer formed of the
polyester-based resin composition and, on a surface thereof,
another thermoplastic resin layer (e.g., a polyester resin layer
or an adhesive resin layer). The laminate structure may be
composed of two or more layers formed of the polyester-
based resin composition.

[0068] No particular limitation is imposed on the method
for producing the molded product of the present invention,
and any method may be employed. For example, a film or
sheet product of the resin composition may be produced by
extruding the melt of the composition by means of an extruder
through a T die, a circular die, or the like. The thus-produced
film may be stretched to provide an oriented film. A bottle-
shaped packaging container may be produced by injecting the
melt of the resin composition from an injection molding
machine to a die, to thereby provide a preform, and blow-
stretching the preform at an orientation temperature.

[0069] Containers suchas atray and a cup may be produced
by injecting the melt of the resin composition from an injec-
tion molding machine to a die, or through a molding tech-
nique such as vacuum forming or air pressure forming. The
method for producing a molded product from the resin com-
position of the present invention is not limited to the afore-
mentioned techniques, and various other methods may be
applied.

[0070] Inthe case where the molded product of the present
invention is a film or a sheet, the haze of the product is
preferably 5% or less, more preferably 4% or less. In the case
where the molded product of the present invention is a bottle,
the haze is preferably 9.5% or less, more preferably 9.0% or
less, further preferably 8.5% or less. The method of measur-
ing the haze is described in the below-described Examples.
[0071] Packaging containers formed from the polyester-
based resin composition of the present invention can be
applied to keeping or storage of various articles. Examples of
such articles include beverages, seasonings, food grains, liq-
uid and solid processed foods requiring aseptic packaging or
heat sterilization, chemicals, liquid commodities, pharma-
ceuticals, semiconductor integrated circuits, and electronic
devices.

EXAMPLES

[0072] Thepresent invention will next be described in more
detail by way of examples, which should not be construed as
limiting the invention thereto. Materials, analysis and mea-
surement methods, and molded product production methods
employed in the Examples and Comparative Examples are
described below.

1. Materials

[0073] The following materials were employed in
Examples and Comparative Examples. (1) Polyester resin (A)
[0074] The following PET resins were employed. Specifi-
cally, there were employed pellets which had been dried by
means of a dehumidification drier at 150° C. for six hours.
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[0075] PET1 (trade name: “RT-543C” manufactured by
Nippon Unipet Co., Ltd., intrinsic viscosity: 0.75 homo-PET)
[0076] PET2 (trade name: “BK-2180" manufactured by
Nippon Unipet Co., Ltd., intrinsic viscosity: 0.83 dL/g, 1.5
mol % isophthalic acid-copolymerized PET)

(2) Polyamide resin (B)

[0077] There were employed pellets of poly-m-xylylene
adipamide (trade name: “MX Nylon S6007” manufactured
by Mitsubishi Gas Chemical Company, Inc., number average
molecular weight Mn: 23,000).

(3) Epoxy-functional polymer (C), master batch (X)

[0078] There was employed an epoxy-functional polymer
(trade name: “Joncryl ADR-4368” manufactured by BASF,
weight average molecular weight: 6,800, epoxy value: 285
g/mol). The polymer employed in Examples includes at least
units represented by formulas (c1) and (c2), wherein each of
R! to R? is a hydrogen atom, R* is a methyl group, x is 31 to
34, andy is 22 to 25. Specifically, there was employed a resin
composition (master batch (X)) prepared through melt-
kneading of 100 parts by mass of PET resin (A) with 30 parts
by mass of epoxy-functional polymer (C). The resin compo-
sition was dried by means of a vacuum drier at 140° C. for five
hours before use.

2. Analysis and Measurement Methods

[0079] The properties of materials employed in Examples
and Comparative Examples, and the properties of polyester
containers were analyzed and measured through the below-
described methods.

(1) End Group Concentration of Polyamide Resin

(a) End Amino Group Concentration ([NH,] Mmol/Kg)

[0080] A polyamide resin was precisely weighed in an
amount of 0.5 g, and dissolved with stirring in 30 mL of a
mixture containing phenol and ethanol in proportions by vol-
ume of 4:1. After complete dissolution of the polyamide
resin, neutralization titration was carried out with N/100
hydrochloric acid, to thereby determine the end amino group
concentration of the polyamide resin.

(b) End Carboxyl Group Concentration ((COOH] Mmol/Kg)

[0081] A polyamide resin was precisely weighed in an
amount of 0.5 g, and dissolved with stirring in 30 mL of
benzyl alcohol under a stream of nitrogen at 160 to 180° C.
After complete dissolution of the polyamide resin, the solu-
tion was cooled to 80° C. under a stream of nitrogen, metha-
nol was added in an amount of 10 mL to the solution with
stirring, and neutralization titration was carried out with
N/100 aqueous sodium hydroxide solution, to thereby deter-
mine the end carboxyl group concentration of the polyamide
resin.

(2) Number Average Molecular Weight of Polyamide Resin

[0082] The number average molecular weight (Mn) of a
polyamide resin was calculated by use of the following for-
mula on the basis of the amino group concentration ([NH,]
mmol/kg) and carboxyl group concentration ([COOH]
mmol/kg) of the polyamide resin.

Mn=2x10%/([NH,]+[COOH])
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(3) Melting Point of Polyester Resin and Polyamide Resin

[0083] Measurement was carried out by means of a differ-
ential scanning calorimeter (trade name: “DSC-60” manufac-
tured by Shimadzu Corporation) under a stream of nitrogen at
a temperature elevation rate of 10° C./min. The thus-mea-
sured melting peak temperature was regarded as a melting
point.

(4) Haze

[0084] The haze of a non-oriented sheet or a biaxially ori-
ented film was measured according to JIS K7105. Specifi-
cally, a piece having a size of 5 cmx5 cm was cut out of the
sheet or the film, and the haze of the piece was measured by
means of a colorimeter/turbidity meter (trade name: “COH-
400” manufactured by Nippon Denshoku Industries Co.,
Ltd.).

[0085] The haze of a polyester-based container was mea-
sured according to HS K7105. Specifically, a piece having a
size of 5 cmx5 cm was cut out of the body of the bottle, and
the haze of the piece was measured in the same manner as
described above.

(5) Measurement of Oxygen Permeability of Polyester-Based
Container

[0086] The oxygen permeability of a non-oriented sheet
having a thickness of 0.3 mm or a biaxially oriented film
having a thickness of 35 pm was measured by means of an
oxygen permeability measuring apparatus (trade name: “OX-
TRAN 2/21SH” manufactured by MOCON) at 23° C. and
60% RH. Lower oxygen permeability is preferred, from the
viewpoint of reducing the amount of oxygen permeated.
[0087] The oxygen permeability of a single-layer bottle
was measured by means of an oxygen permeability measur-
ing apparatus (trade name: “OX-TRAN 2/21” manufactured
by MOCON) under the following conditions: humidity inside
the container: 100% RH, humidity outside the container: 50%
RH, temperature: 23° C. Lower oxygen permeability is pre-
ferred, from the viewpoint of reducing the amount of oxygen
permeated.

Example 1

[0088] Dry pellets of PET1 of polyester resin (A) and pel-
lets of polyamide resin (B) were added to a tumbler so that the
ratio by mass of the polyester resin to the polyamide resin was
95/5. Master batch (X) which had been prepared in advance
was added in an amount of 0.1 parts by mass (0.0231 parts by
mass as reduced to epoxy-functional polymer (C)) to 100
parts by mass of the entire pellets, followed by mixing for 10
minutes.

[0089] Subsequently, film formation was carried out by
means of a twin-screw extruder (manufactured by Research
Laboratory of Plastics Technology Co., Ltd., screw diameter:
30 mm¢, [./D=27) through the T-die method under the fol-
lowing conditions: cylinder temperature: 250 to 275° C., T
die temperature: 270° C., screw rotation speed: 100 rpm,
cooling roller temperature: 75° C., to thereby produce a non-
oriented sheet (width: 25 mm, thickness: about 0.3 mm).
[0090] Then, the non-oriented sheet was preheated by
means of a biaxial stretching machine (manufactured by Toyo
Seiki Seisaku-Sho, Ltd.) at 100° C. for one minute, and the
thus-heated sheet was oriented in longitudinal and lateral
directions simultaneously under the following conditions:
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linear orientation speed: 3,000 mm/minute, orientation mag-
nification in longitudinal direction: 3.0, orientation magnifi-
cation in lateral direction: 3.0, to thereby produce a biaxially
oriented film having a thickness of about 35

Example 2

[0091] The procedure of Example 1 was repeated, except
that the amount of master batch (X) added was changed to 0.2
parts by mass (0.0462 parts by mass as reduced to epoxy-
functional polymer (C)), to thereby produce a non-oriented
sheet and a biaxially oriented film.

Comparative Example 1

[0092] The procedure of Example 1 was repeated, except
that master batch (X) was not added, to thereby produce
anon-oriented sheet and a biaxially oriented film,

[0093] Table 1 shows the hazes and oxygen permeabilities
of the non-oriented sheets and biaxially oriented films pro-
duced in the Examples and the Comparative Example.
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[0096] Then, the above-mixed pellets were subjected to
injection molding by means of an injection molding machine
(model: “M200” manufactured by Meiki Co., Ltd., four-shot
molding type) under the below-described conditions, to
thereby produce a single-layer preform (entire length: 95 mm,
outer diameter: 22 mm, thickness: 3.0 mm).

<Single-Layer Preform Molding Conditions>

[0097] Injection cylinder temperature: 260° C.

[0098] Temperature of resin passage of mold: 260° C.
[0099] Mold cooling water temperature: 22° C.

[0100] Subsequently, the thus-produced single-layer pre-

form was cooled, and then subjected to biaxial orientation
blow molding by means of a blow molding machine (model:
“EFB 1000ET” manufactured by Frontier Inc.) under the
below-described conditions, to thereby produce a single-
layer bottle (height: 223 mm, body diameter: 65 mm, volume:
500 mL, thickness: 0.3 mm).

TABLE 1
Comparative
Example 1 Example 2 Example 1
Composition Resin Polyester No. PET1 PET1 PET1
of raw component resin (A) Mass % 95 95 95
materials Polyamide Mass % 5 5 5
resin (B)
Master Polyester No. PET1 PET1 —
batch (X) resin (A)  Parts by mass 100 100 —
Epoxy- Parts by mass 30 30 —
functional
polymer (C)
Amount of master batch ~ Parts by mass 0.1 0.2 0
(X) added to 100 parts by
mass of resin component
Polyester Epoxy-functional polymer Parts by mass 0.0231 0.0462 0
resin (C) concentration
composition
Haze Non-oriented sheet % 3.9 3.8 8.3
(thickness: 0.3 mm)
Biaxially oriented film % 32 3.7 10.1
(thickness: 35 um)
Oxygen Non-oriented sheet cc/0.3 mm - 6.6 6.8 6.7
permeability (thickness: 0.3 mm) m? - day - atm
Biaxially oriented film cc/35 pm - 28 26 29
(thickness: 35 um) m? - day - atm
[0094] The non-oriented sheet and biaxially oriented film (Biaxial orientation blow molding conditions)

of Example 1 or 2, which were produced through addition of
a specific amount of epoxy-functional polymer (C), main-
tained gas barrier property and exhibited considerably
improved transparency, as compared with the non-oriented
sheet and biaxially oriented film of Comparative Example 1,
which were produced without addition of epoxy-functional
polymer (C). Particularly, the biaxially oriented film of
Example 1 or 2 was found to exhibit excellent transparency;
i.e., no increase in haze.

Example 3

[0095] Dry pellets of PET1 of polyester resin (A) and pel-
lets of polyamide resin (B) were added to a tumbler so that the
ratio by mass of the polyester resin to the polyamide resin was
95/5. Master batch (X) was added in an amount of 0.1 parts by
mass (0.0231 parts by mass as reduced to epoxy-functional
polymer (C)) to 100 parts by mass of the entire pellets, fol-
lowed by mixing for 10 minutes.

[0101] Preform heating temperature: 103° C.
[0102] Pressure for orientation rod: 0.5 MPa
[0103] Primary blow pressure: 0.5 MPa
[0104] Secondary blow pressure: 2.5 MPa
[0105] Primary blow delay time: 0.32 sec
[0106] Primary blow time: 0.28 sec
[0107] Secondary blow time: 2.0 sec
[0108] Blow exhaust time: 0.6 sec
[0109] Mold temperature: 30° C.

Example 4
[0110] The procedure of Example 3 was repeated, except

that the amount of master batch (X) added was changed to 0.2
parts by mass (0.0462 parts by mass as reduced to epoxy-
functional polymer (C)), to thereby produce a single-layer
bottle.
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Comparative Example 2 amount of epoxy-functional polymer (C), failed to improve in
[0111] The procedure of Example 3 was repeated, except gina;falr:gcz’r thke the case of the single-layer bottle of
that master batch (X) was not added, to thereby produce a P ’
single-layer bottle.
Example 5
Comparative Example 3
[0115] The procedure of Example 3 was repeated, except
[0112] The procedure of Example 3 was repeated, except that PET2 was employed as polyester resin (A), to thereby
that the amount of master batch (X) added was changed to produce a single-layer bottle.
0.005 parts by mass (0.0012 parts by mass as reduced to
epoxy-functional polymer (C)), to thereby produce a single- Example 6
layer bottle.
[0113] Table 2 shows the hazes and oxygen permeabilities [0116] The procedure of Example 4 was repeated, except
of the single-layer bottles produced in the Examples and the that PET2 was employed as polyester resin (A), to thereby
Comparative Examples. produce a single-layer bottle.
TABLE 2
Comparative Comparative
Example 3 Example 4 Example 2 Example 3
Composition Resin Polyester No. PET1 PET1 PET1 PET1
of raw component resin (A) Mass % 95 95 95 95
materials Polyamide Mass % 5 5 5 5
resin (B)
Master Polyester No. PET1 PET1 — PET1
batch (X) resin (A) Parts by mass 100 100 — 100
Epoxy- Parts by mass 30 30 — 30
functional
polymer (C)
Amount of master batch Parts by mass 0.1 0.2 0 0.005
(X) added to 100 parts by
mass of resin component
Polyester Epoxy-functional polymer  Parts by mass 0.0231 0.0462 0 0.0012
resin (C) concentration
composition
Haze Single-layer bottle % 9.1 7.7 10.1 10.0
(thickness: 0.3 mm)
Oxygen Single-layer bottle ce/bottle - 0.029 0.028 0.030 0.029
permeability (thickness: 0.3 mm) day - 0.21 atm
[0114] The single-layer bottle of Example 3 or 4, which Comparative Example 4
was produced through addition of a specific amount of epoxy- )
functional polymer (C), maintained gas barrier property and [0117] The procedure of Comparative Example 2 was
exhibited considerably improved transparency, as compared repeated, except that PET2.WaS employed as polyester resin
with the single-layer bottle of Comparative Example 2, which (A), to thereby produce a single-layer bottle.
was produced without addition of epoxy-functional polymer [0118] Table 3 shows the hazes and oxygen permeabilities
(C). Meanwhile, the single-layer bottle of Comparative of' the single-layer bottles produced in the Examples and the
Example 3, which was produced through addition of a small Comparative Example.
TABLE 3
Comparative
Example 5 Example 6 Example 4
Composition Resin Polyester No. PET2 PET2 PET2
of raw component resin (A) Mass % 95 95 95
materials Polyamide Mass % 5 5 5
resin (B)
Master Polyester No. PET2 PET2 —
batch (X) resin (A) Parts by mass 100 100 —
Epoxy- Parts by mass 30 30 —
functional
polymer (C)
Amount of master batch Parts by mass 0.1 0.2 0
(X) added to 100 parts by
mass of resin component
Polyester Epoxy-functional polymer  Parts by mass 0.0231 0.0462 0
resin (C) concentration
composition
Haze Single-layer bottle % 8.5 8.2 9.3

(thickness: 0.3 mm)
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TABLE 3-continued
Comparative
Example 5 Example 6 Example 4
Oxygen Single-layer bottle ce/bottle - 0.031 0.031 0.032
permeability (thickness: 0.3 mm) day - 0.21 atm
[0119] The single-layer bottle of Example 5 or 6, which 2. The polyester-based resin composition according to

was produced through addition of a specific amount of epoxy-
functional polymer (C), maintained gas barrier property and
exhibited considerably improved transparency, as compared
with the single-layer bottle of Comparative Example 4, which
was produced without addition of epoxy-functional polymer

(©.
INDUSTRIAL APPLICABILITY

[0120] The polyester-based resin composition and molded
product of the present invention exhibit excellent gas barrier
property and high transparency, and are useful for any of a
sheet, a film, a packaging container, various molded articles,
composite materials (e.g., laminate films and laminate con-
tainers), and the like.

1. A polyester-based resin composition comprising:

a resin component which contains 80 to 98 mass % of
polyester resin (A) including aromatic dicarboxylic acid
units and diol units, and 20 to 2 mass % of polyamide
resin (B) including diamine units and dicarboxylic acid
units, the diamine units containing 70 mol % or more
m-xylylenediamine units and the dicarboxylic acid units
containing 70 mol % or more a,w-aliphatic dicarboxylic
acid units; and

0.005 to 0.1 parts by mass of epoxy-functional polymer (C)
which contains styrene units represented by formula
(cl) and glycidyl (meth)acrylate units represented by
formula (c2), with respect to 100 parts by mass of the
resin component:

(el

RZ
r!
E
(2
R*
@) O

where R* to R* each independently represent a hydrogen atom
or an alkyl group having carbon atoms of 1 to 12.

claim 1, wherein the epoxy-functional polymer (C) includes
styrene units represented by formula (c1), glycidyl (meth)
acrylate units represented by formula (c2), and (meth)acry-
late units represented by formula (c3):

R2
% R! ;
R®
ﬂ}%
O O
%O

RS

(el

(c2)

(c3)

O,

¢}

RS

where R' to R® each independently represent a hydrogen
atom or an alkyl group having carbon atoms of 1 to 12,
and R° represents an alkyl group having carbon atoms of
1to 12.

3. The polyester-based resin composition according to
claim 1, wherein the polyester resin (A) includes aromatic
dicarboxylic acid units containing 70 mol % or more tereph-
thalic acid units, and diol units containing 70 mol % or more
aliphatic glycol units having carbon atoms of 2 to 4.

4. The polyester-based resin composition according to
claim 1, wherein the polyester resin (A) includes 0.01 to 2 mol
% of metal sulfoisophthalate units in the aromatic dicarboxy-
lic acid units.

5. The polyester-based resin composition according to
claim 1, wherein R* in formula (c2) is a hydrogen atom or a
methyl group.

6. The polyester-based resin composition according to
claim 2, wherein R® in formula (c3) is a hydrogen atom or a
methyl group.
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7. The polyester-based resin composition according to
claim 2, wherein R in formula (c3) is a methyl group.
8. A method for producing a polyester-based resin compo-
sition as recited in claim 1, the method comprising the fol-
lowing steps 1 and 2, wherein:
step 1: melt-kneading 100 parts by mass of polyester resin
(A) including aromatic dicarboxylic acid units and diol
units, with 10 to 40 parts by mass of epoxy-functional
polymer (C), to thereby prepare a master batch (X); and

step 2: melt-kneading 100 parts by mass of a resin compo-
nent which contains 80 to 98 mass % of polyester resin
(A) including aromatic dicarboxylic acid units and diol
units, and 20 to 2 mass % of polyamide resin (B) includ-
ing diamine units containing 70 mol % or more m-xy-
lylenediamine units, and dicarboxylic acid units con-
taining 70 mol % or more a.,w-aliphatic dicarboxylic
acid units, with 0.055 to 1.1 parts by mass of the master
batch (X) obtained in step 1.

9. A molded product having at least one layer formed of a
polyester-based resin composition as recited in claim 1.

10. The molded product according to claim 9, which is a
film, a sheet, or a container.

#* #* #* #* #*



