THERMOPLASTI C RESI N COVPCSI TI ON AND MOLDED ARTI CLE THEREOF
Field of the Invention

[ 0001] The present invention relates to a thernoplastic
resin conposition which is highly resistant to thernal

di scoloration during retention in a nolding process and can
give nolded articles excellent in fluidity, inpact

resi stance, heat resistance, surface appearance, color
reproduction properties and vibration danpi ng properti es,
and to a thernoplastic resin nolded article obtained by
nol di ng the thernoplastic resin conposition.

Background of the Invention

[ 0002] Thernopl astic resins such as styrene resins
represented by ABS resins, and alloy materials including
styrene resins and other thernoplastic resins are w dely
used in the fields of, for exanple, electric and el ectronic
devi ces, OA and hone appliances, vehicles and sanitary
products due to their excellent properties such as
mechani cal characteristics, physical characteristics and

el ectrical characteristics. |In association with recent
trends such as wei ght reduction and mniaturization of
products, nolded articles are reduced in thickness. In the
case of, for exanple, injection nolding, thernoplastic
resins are subjected to severe conditions such as increased
nmol di ng tenperature and higher injection rate which are

necessary in order to obtain thin nolded articles. During a



nol di ng process with a |arge nol ding apparatus, the resin
tends to be retained in the cylinder of the nolding
apparatus and is consequently degraded or thermally
deconposed to cause defective nol di ng phenonena such as
jetting, and also thermal discoloration. Further, the
resulting nolded articles are poor in performnce and
surface appearance.

[ 0003] Thermal stability may be enhanced to a certain
extent by adding various thermal stability inprovers to

t hernopl astic resin conpositions. This approach, however,

I ncreases costs.

[ 0004] Noi ses and vi brati ons have becone a concern as a
result of the recent changes in living environnments. There
has been a demand that noi ses and vi brati ons be reduced in
the fields of vehicles, hone appliances and OA devi ces.
Materials in need are those capabl e of reducing vibrations
of radiator fans in autonobiles, noises fromnotors in the
field of honme appliances, and vibrations of optical disks in
the field of OA devices.

[ 0005] An exanple of vibration insulating and vibration
danping materials is resin or rubber materials sandw ched
bet ween netal plates. The recent weight reduction and

m ni aturization of devices have made it difficult to adopt
such structures in the designing of products, and materials

per se which formstructures are required to have high



vi bration danpi ng perfornance.

[ 0006] In general, highly rigid materials usable as
structures by thensel ves have | ow vi bration danpi ng
properties, while materials wth high vibration danpi ng
properties are poor in rigidity. Because of this trade-off
relationship, it is difficult to use resin conpositions
havi ng vi brati on danping performance to form structures as
such.

[ 0007] Japanese Patent Publication H6-41443A presents a
conbi nation of a thernoplastic resin with a copol ynmer which
i ncludes an acryl ate ester nononer and/or a nethacrylate
ester nmononer, and a conononer and which has a gl ass
transition tenperature of not |ess than 0°C. Japanese

Pat ent Publication H11-349785A proposes that a rubbery

pol ymer having a specific core-shell structure is added to a
styrene resin. These resin conpositions are incapable of
giving nolded articles with excellent nolding processability
and excel l ent surface appearance while still ensuring

vi brati on danpi ng properties.

[ 0008] Japanese Patent Publication 2000-212373A presents a
t hernopl astic resin conposition including a (nmeth)acryl ate
ester copol yner and an additional copol ynmer wherein the

t hernopl astic resin conposition has a | oss tangent (tand)
peak in a specific tenperature range different fromthe Tg

peaks of the respective polyners constituting the



conposition. Wile this resin conmposition attains
enhancenents in nolding processability and surface
appearance, no effects are obtained in terns of the
resi stance of the resin conposition to thermal discol oration.
[ 0009] Patent Literature 1: Japanese Patent Publication
H6- 41443A

Patent Literature 2: Japanese Patent Publication Hl1-
349785A

Patent Literature 3: Japanese Patent Publication 2000-
212373A
Summary of the Invention
[ 0010] An object of the invention is to provide a
t hernopl astic resin conposition which is highly resistant to
thermal discoloration during retention in a nolding process
and can give nolded articles excellent in fluidity, inpact
resi stance, heat resistance, surface appearance, color
reproduction properties and vibration danpi ng properti es.
[ 0011] The present inventors have found that the problens
di scussed above can be solved by using a thernoplastic resin
conposition that is obtained by nelt kneadi ng a copol yner
prepared by copol ynerizing vinyl nononmers with a specific
rati o wherein the vinyl nononers essentially include styrene
and a-net hyl styrene as aromati c vinyl nononers, together
with a graft copol yner.

[ 0012] A sunmary of the invention is as described bel ow



[0013][1] A thernoplastic resin conposition conprising:

20 to 70 parts by mass of a graft copolyner (A)
obt ai ned by graft copol ynerizing a vinyl nononer sel ected
fromthe group consisting of unsaturated nitrile nononers,
aromatic vinyl nononers and (neth)acryl ate ester nononers,
in the presence of a rubbery polyner (a) having a vol une
average particle diameter of 80 to 600 nm and

30 to 80 parts by nass of a copol yner (B) obtained by
copol ynmeri zing a vinyl nonomer m xture including vinyl
nmononers selected fromthe group consisting of unsaturated
nitrile nmononers, aromatic vinyl nononers and (neth)acryl ate
ester nmononers, the vinyl nononer m xture including styrene
and o-nmet hyl styrene as the aromatic vinyl nononers,

the total of the graft copolynmer (A) and the copol ynmer
(B) being 100 parts by nass.

[0014][2] The thernoplastic resin conposition according to
[1], wherein the vinyl nononmer m xture includes 5 to 20
mass% of an unsaturated nitrile nononmer, 10 to 30 mass% of
aromatic vinyl nmononers, 50 to 85 mass% of a (neth)acrylate
ester nmononer, and O to 10 mass% of an additional vinyl
nononer .

[0015][3] The thernoplastic resin conposition according to
[1] or [2], wherein the aromatic vinyl nonomers in the vinyl
mononmer m xture include 5 to 30 mass% of styrene and 70 to

95 mass% of a- net hyl styrene.



[0016][4] The thernoplastic resin conposition according to
any one of [1] to [3], wherein the copolyner (B) is obtained
by suspension pol ynerizati on.

[0017][5] The thernoplastic resin conposition according to
[4], wherein the copolyner (B) is obtained by suspension

pol ymeri zati on usi ng potassi um al kenyl succi nate as a
suspensi on auxiliary.

[0018] [ 6] The thernoplastic resin conposition according to
any one of [1] to [5], wherein the rubbery polyner (a) is an
acrylic rubber including alkyl acrylate ester nononmer units
and pol yfuncti onal nononer units, or an acrylic conposite
rubber that includes a pol yorganosil oxane and an acrylic
rubber including al kyl acrylate ester nononer units and

pol yfuncti onal nononer units.

[0019][7] The thernoplastic resin conposition according to
any one of [1] to [6], wherein the graft copolyner (A is
one obtained by graft copolynerizing 60 to 20 nass% of the
vi nyl nonomer selected fromthe group consisting of
unsaturated nitrile nonomers, aromatic vinyl nmononers and
(meth)acrylate ester nononers, in the presence of 40 to 80
mass% of the rubbery pol yner (a).

[0020][8] The thernoplastic resin conposition according to
any one of [1] to [7], wherein the graft copolyner (A) has a
graft ratio of 20 to 150% and a reduced viscosity of

acet one-sol ubl e conponents of 0.30 to 0.70 dL/g, and the



copolymer (B) has a reduced viscosity of 0.30 to 0.70 dL/g.
[0021][9] The thernoplastic resin conposition according to
any one of [1] to [8], wherein the content of the rubbery
polymer (a) relative to the whole of the thernoplastic resin
conposition is in the range of 10 to 30 nmass%

[0022][10] A thernoplastic resin nolded article obtained by
nol di ng the thernoplastic resin conposition described in any
one of [1] to [9].

Advant ageous Effects of the Invention

[ 0023] The thernoplastic resin conpositions of the present
invention are highly resistant to thermal discoloration
during retention in a nolding process and can give nol ded
articles excellent in fluidity, inpact resistance, heat

resi stance, surface appearance, color reproduction
properties and vi bration danping properties. The

t hernopl astic resin conpositions of the invention nay be
used in the fields of autonobile conponents, building
mat eri al s and hone appliances which are recently growing in
demand, and are therefore highly valuable in industry.

Brief Description of Draw ng

[ 0024] Fig. 1 is a perspective view of a nolded article
fabricated as an autonobile neter panel replica for the

eval uati on of appearance in Exanpl es and Conparative

Exanpl es.

Description of Enbodi nents



[ 0025] Enbodi nents of the present invention will be
descri bed in detail hereinbel ow.
[ 0026] In the specification, the term"units" neans
structural noieties derived from conpounds to be pol yneri zed
(rmononers). For exanple, the term"vinyl nononer units”
refers to "structural noieties derived froma vinyl nononer”
In the specification, the term"(neth)acrylic"
i ndicates either or both of "acrylic" and "nethacrylic".
[ 0027] [Gaft copolynmer (A)]
The graft copolyner (A) is obtained by graft
copol ynerizing, in the presence of a rubbery polyner (a), a
nmonomer conponent essentially including a vinyl nonomer
selected fromunsaturated nitrile nononers, aromatic vinyl
nmonomers and (neth)acrylate ester nononers and optionally
i ncludi ng an additional vinyl nononmer having
copolynerizability with the above nononers.
[ 0028] Exanpl es of the rubbery polynmers (a) include diene
rubbers, acrylic rubbers including alkyl acrylate ester
mononer units and pol yfuncti onal nononer units, ethylene-
propyl ene rubbers (EPRs), ethyl ene-butene rubbers (EBRs),
et hyl ene-octene rubbers (EORs), ethyl ene-propyl ene-di ene
rubbers (EPDMs) and pol yor ganosi | oxanes.
[ 0029] Use may be nade of an acrylic conposite rubber
obt ai ned by a known nmethod such as by pol ynerizing an al kyl

acrylate ester nononer and a pol yfunctional nononer in the



presence of the above rubbery polyner, or by enlarging the
above rubbery polyner by the addition of a rubbery pol yner

i ncluding an al kyl acrylate ester nononer and a

pol yfuncti onal nononer.

[ 0030] The rubbery polymers nay be used singly, or two or
nore may be used in conbination

[ 0031] In order to ensure that the obtainable

t hernopl astic resin conposition will exhibit excellent

weat her resistance and col or reproduction properties, the
rubbery polynmer is preferably an acrylic rubber including
al kyl acrylate ester nononer units and pol yfuncti onal
nmonomer units, or an acrylic conposite rubber that includes
a pol yorganosi |l oxane and an acrylic rubber including alkyl
acrylate ester nmononer units and pol yfunctional nononer
units.

[ 0032] The rubbery polymer (a) is preferably produced by
t he emul sion pol ynerization of a m xture of nononers
appropriately selected fromthe above-descri bed nononers to
form nononmer units constituting the rubbery polyner (a).

[ 0033] The emul sifier used in the enul sion polynerization
is preferably an anionic emulsifier because the |atex forned
during the enul sion polynerization exhibits excellent
stability and the polynerization rate nay be increased.

[ 0034] Exanpl es of the anionic emulsifiers include

carboxyl ate salts such as sodium sarcosinate, fatty acid



potassium fatty acid sodium potassium al kenyl succi nat e,
di pot assi um al kenyl succi nate and rosin acid soap, and
di basic acids or salts thereof having an al kyl group and/or
an al kenyl group, such as al kyl sulfate ester salt, sodium
al kyl benzenesul fonate, sodi um al kyl sul fosucci nate and sodi um
pol yoxyet hyl ene nonyl phenyl ether sulfate ester.
[ 0035] In the dibasic acids or salts thereof having an
al kyl group and/or an al kenyl group which are used as the
anionic enulsifiers, the alkyl group is a linear, branched
or cyclic alkyl group preferably having 8 to 22 carbon atons,
or nore preferably 12 to 20 carbon atons, w th exanples
i ncl udi ng various octyl groups, various decyl groups,
vari ous dodecyl groups, various tetradecyl groups, various
hexadecyl groups, various octadecyl groups and vari ous
i cosyl groups.

The al kenyl group is a |inear, branched or cyclic
al kenyl group preferably having 8 to 22 carbon atons, or
nore preferably 12 to 20 carbon atons, w th exanpl es
i ncl udi ng various octenyl groups, various decenyl groups,
vari ous dodecenyl groups, various tetradecenyl groups,
vari ous hexadecenyl groups, various octadecenyl groups and
various icosenyl groups.
[ 0036] From points of view such as the tendency of the
di spersion to aggregate, at |east one of the acid groups in

the dibasic acid is a carboxyl group. The other acid group



may be, anong others, a carboxyl group or a sulfonic group
and, from points of view such as the tendency of the
di spersion to aggregate, is preferably a carboxyl group.
From points of view such as enul sifying perfornmnce,
enul sion stability and aggregation tendency, it is
preferable that the dibasic acid have an al kyl group and/or
an al kenyl group with 8 to 22 carbon atons, and one of the
acid groups be a carboxyl group and the other acid group be
a carboxyl group or a sulfonic group. It is nore preferable
that the dibasic acid be a dicarboxylic acid having an al kyl
group and/or an al kenyl group with 8 to 22 carbon atons. It
is still nore preferable that the dibasic acid be a
di carboxylic acid having an al kyl group and/or an al kenyl
group with 12 to 20 carbon atons.

The salts of the dibasic acids are preferably al kal
nmetal salts such as sodiumsalts and potassium salts.
[ 0037] Specific exanples of the dibasic acid salts include
di sodi um nonoal kyl succi nate sul fonate, disodium
al kyl succi nate, dipotassi um al kyl succi nate, di sodi um
al kenyl succi nate and di pot assi um al kenyl succi nate. The
nunber of carbon atons in the al kyl group and/or the al kenyl
group is preferably 8 to 22, and nore preferably 10 to 20.
[ 0038] To prevent the hydrolysis of the pol yfunctiona
nmononers, the anionic enulsifier is preferably, anong others,

any of sodi um sarcosi nate, dipotassium al kenyl succi nat e,



al kyl sulfate ester salt, sodium al kyl benzenesul f onat e,

sodi um al kyl sul f osucci nate and sodi um pol yoxyet hyl ene

nonyl phenyl ether sulfate ester. O these, dipotassium

al kenyl succi nates havi ng an al kenyl group having 12 to 20
carbon atons are particularly preferable because such

enmul sifiers have excellent enul sifying properties, storage
stability, aggregation resistance and pol yneri zation
stability and nay be used in conbination with a w de range
of coagul ants.

[ 0039] The anionic emul sifiers my be used singly, or two
or nore may be used in conbination

[ 0040] The anionic emulsifier is usually used in a ratio
of 0.1 to 4.0 parts by mass, and in particular 0.5 to 3.0
parts by nass relative to 100 parts by mass of the rubbery
pol ymer (a).

[ 0041] From the points of view of the inpact resistance
and t he appearance characteristics of nolded articles of the
obt ai nabl e thernopl astic resin conposition, the vol une
average particle dianeter of the rubbery polyner (a) as
measured by the nethod described later in Exanples is 80 to
600 nm and preferably 90 to 500 nm

[ 0042] The rubbery polymer (a) may be a m xture of two or
nore ki nds of rubbery polynmers differing in volune average
particle dianmeter or types of rubbers.

[ 0043] The unsaturated nitrile nononer that is graft



copol ynmeri zed to the rubbery polynmer (a) may be, anong
others, one, or two or nore of acrylonitriles and

met hacrylonitriles. |In particular, acrylonitrile is

pr ef er abl e.

[ 0044] The aromatic vinyl nononer may be, anong others,
one, or two or nore of styrene, o-nethylstyrene, p-

nmet hyl styrene and bronostyrene. In particular, styrene and
o- met hyl styrene are preferable.

[ 0045] The (neth)acrylate ester nononer may be, anong

ot hers, one, or two or nore of alkyl nethacrylate esters
such as nethyl nethacrylate, ethyl nethacrylate and n-butyl
met hacryl ate, al kyl acrylate esters such as 2-ethyl hexyl
acrylate, nethyl acrylate, ethyl acrylate and n-butyl
acrylate, and 2-hydroxyethyl methacrylate. |In particular,
met hyl net hacryl ate, nethyl acrylate and n-butyl acrylate
are preferable.

[ 0046] The additional vinyl nonomer having
copolynmerizability with the above nononers may be, anong

ot hers, one, or two or nore of nal el mde conpounds such as
N- phenyl mal ei m de and N-cycl ohexyl mal ei m de, and unsat urat ed
carboxylic acids such as acrylic acid, nmethacrylic acid,
mal ei ¢ acid, itaconic acid and fumaric acid.

[ 0047] Each of these nononers may be used singly, or two
or nore may be used in conbination

[ 0048] The nononer conponents that are graft copol ynerized



to the rubbery polyner (a) preferably include 80 to 100
mass% of a vinyl nononer(s) selected from unsaturated
nitrile nmononmers, aromatic vinyl nmonomers and (neth)acryl ate
ester nmononers, and O to 20 mass% of an addi ti onal vinyl
nmonomer (s) having copol yneri zability with the above nononers
(relative to the nononmer m xture taken as 100 mass%. |If
the proportion of the vinyl nononer(s) is below the above
range and that of the additional vinyl nononer(s) is higher
t han the above range, the obtainable thernoplastic resin
conposition will be poor in any of inpact resistance and
appearance characteristics of nolded articles.

[ 0049] In the case where the nononer conponents to be
graft copolynerized to the rubbery polyner (a) include an
unsaturated nitrile nononmer and an aromatic vinyl nononer,
the proportion of the unsaturated nitrile nmononer in the
nmonomer conponents is preferably 5 to 50 mass% and t hat of
the aromatic vinyl nononer is preferably 50 to 95 nass% from
poi nts of view such as the inpact resistance and the
appearance characteristics of nolded articles of the
obt ai nabl e thernopl astic resin conposition. When the
nmonomer conponents to be graft copolynerized to the rubbery
polymer (a) include an unsaturated nitrile nononmer, an
aromatic vinyl nononer and a (neth)acryl ate ester nononer,
the proportion of the unsaturated nitrile nmononer in the

nmonomer conponents is preferably 1 to 40 mass% that of the



aromatic vinyl nononmer is preferably 10 to 76 mass% and
that of the (nmeth)acrylate ester nononer is preferably 20 to
80 mass% from points of view such as the inpact resistance
and t he appearance characteristics of nolded articles of the
obt ai nabl e thernopl astic resin conposition.
[ 0050] Speci fic exanpl es of the nononer conponents to be
graft copol ynerized to the rubbery polynmer (a) include
acrylonitrile alone, styrene alone, nethyl nethacryl ate
al one, a mxture of acrylonitrile and styrene, a m xture of
acrylonitrile and o-nethyl styrene, a m xture of
acrylonitrile, styrene and o-nethyl styrene, a m xture of
acrylonitrile, styrene and nethyl nethacrylate, a m xture of
acrylonitrile, styrene and al kyl acrylate ester, and a
m xture of nmethyl nethacrylate and al kyl acrylate ester.

O these, a mxture of acrylonitrile and styrene, a
m xture of acrylonitrile, styrene and nethyl nethacryl ate,
and a m xture of nethyl nethacrylate and al kyl acryl ate
ester are preferabl e because the obtainable thernoplastic
resin conposition attains high inpact resistance and good
appearance characteristics of nolded articles.
[ 0051] The graft copolymer (A) is preferably one obtained
by graft copolynerizing 60 to 20 mass% of the nononer
conponents in the presence of 40 to 80 mass% of the rubbery
polynmer (a) (relative to the graft copolynmer (A) taken as

100 mass% . |If the anount of the rubbery polyner (a)



exceeds this range and that of the nononmer conponents is

| ess than the above range, the obtainable nolded articles

wi || have poor surface appearance. |f the anmount of the
rubbery polynmer (a) is less than this range and that of the
nonomer conponents exceeds the above range, the obtainable

t hernopl astic resin conposition will have poor i npact
resi st ance.

[ 0052] The graft copolymer (A) may be produced by any
method without limtation. A known nmethod such as bul k

pol ynmeri zation, solution polynerization, bulk suspension

pol ynmeri zation, suspension polynerization or emul sion

pol ymeri zati on may be used.

[ 0053] To ensure a bal ance between the inpact resistance
of the obtainable thernoplastic resin conmposition and the
appearance characteristics of the obtainable nolded articles,
it is preferable that the graft copolyner (A) have a graft
ratio in the range of 20 to 150% as neasured by the nethod
described later in Exanples. |If the graft ratio of the
graft copolyner (A) is |less than 20% the obtai nabl e nol ded
articles may have poor appearance characteristics. If the
graft ratio is below 20% or is above 150% the inpact

resi stance of the obtainable thernoplastic resin conposition
may be deteriorated.

[ 0054] The reduced viscosity of acetone-sol ubl e conponents

of the graft copolyner (A) is preferably 0.30 to 0.70 dL/g,



or in particular 0.30 to 0.50 dL/g. This lower limt of the
reduced viscosity of acetone-sol uble conmponents of the graft
copolymer (A) ensures that inpact strength will be further
i ncreased. The above upper limt ensures good appearance of
nol ded articles and al so high nolding properties. The
reduced viscosity of acetone-sol uble conmponents of the graft
copolymer (A) is nmeasured by the nmethod described later in
Exanpl es.
[ 0055] [ Copol yner (B)]

The copol yner (B) is obtained by copolynerizing a
m xture of vinyl nononmers including an unsaturated nitrile
nmonomer, aromatic vinyl nononmers, a (meth)acrylate ester
nmonomer and optionally an additional vinyl nononer having
copol ynmeri zability with the above nononers (hereinafter, the
m xture is also witten as the "vinyl nononmer m xture (b)").
The m xture essentially includes styrene and o-net hyl styrene
as the aromatic vinyl nononers.
[ 0056] The nononers used in the copolyner (B), nanely, the
unsaturated nitrile nononmers, the aromatic vinyl nononers,
the (meth)acrylate ester nononers and the optional
addi ti onal vinyl nmononers having copolynerizability with the
above nononers may be simlar to those nononers used in the
graft copolyner (A). Preferred exanples of these nononers
are al so as described herei nabove. Acrylonitrile is

particularly preferable as the unsaturated nitrile nononer,



and nethyl nmethacrylate is particularly preferable as the
(nmeth)acryl ate ester nononer.

[ 0057] The proportion of the unsaturated nitrile
nmononer (s) present in the vinyl nmononmer mxture (b) is
preferably 5 to 20 mass% and nore preferably 5 to 15 mass%
This lower limt of the proportion of the unsaturated
nitrile nmononer(s) ensures that the obtainable thernoplastic
resin conposition will attain good inpact resistance. Wth
the proportion being at or below the upper Iimt, the
obt ai nabl e thernopl astic resin conposition will be prevented
fromthermal discoloration during retention in a nolding
process.

[ 0058] The proportion of the aromatic vinyl nononers
present in the vinyl nmononer mxture (b) is preferably 10 to
30 mass% and nore preferably 15 to 25 mass% This | ower
l[imt of the proportion of the aromatic vinyl nonomers
ensures that the obtainable thernoplastic resin conposition
will attain good nolding properties and heat resistance.
Wth the proportion being at or below the upper Iimt, the
obt ai nabl e thernopl astic resin conposition will exhibit good
i mpact resistance.

[ 0059] The proportion of the (neth)acrylate ester
nmonomer (s) present in the vinyl nmononer mxture (b) is
preferably 50 to 85 mass% and nore preferably 65 to 75

mass% This lower Iimt of the proportion of the



(meth)acrylate ester nononer(s) ensures that the obtainable
nmol ded articles will attain good appearance characteristics
and vi bration danping properties. Wth the proportion being
at or below the upper Iimt, the obtainable thernoplastic
resin conposition will exhibit good nolding properties, heat
resi stance and thermal stability.

[ 0060] The proportion of the additional nononer(s) present
in the vinyl nonomer mxture (b) is preferably not nore than
10 mass% and nore preferably not nore than 8 mass% This
upper limt of the proportion of the additional nonomner(s)
ensures that the obtainable nolded articles will achieve a
good bal ance between i npact resistance and appearance.

[ 0061] The vinyl nonomer m xture (b) essentially includes
aromatic vinyl nononers, and the aromatic vinyl nononers
essentially include styrene and a- net hyl styrene.

[ 0062] The proportion of styrene relative to 100 mass% of
the aromatic vinyl nononers in the vinyl nonomer m xture (b)
is preferably 5 to 30 mass% and nore preferably 10 to 25
mass% The proportion of o-nmethylstyrene relative to 100
mass% of the aromatic vinyl nononers is preferably 70 to 95
mass% and nore preferably 75 to 90 mass%

[ 0063] | f the proportion of styrene in the aromatic vinyl
nononers is below the lower Iimt and that of a-

met hyl styrene exceeds the upper limt, the obtainable

t hernopl astic resin conposition nay be deteriorated in such



characteristics as nolding properties and thermal stability.
| f the proportion of styrene in the aromatic vinyl nononers
exceeds the upper Iimt and that of o-nmethylstyrene is bel ow
the lower limt, the heat resistance of the obtainable

t hernopl astic resin conposition nay be deteriorated.

[ 0064] To ensure a bal ance between the inpact resistance
and the nol ding properties of the obtainable thernoplastic
resin conposition, it is preferable that the reduced
viscosity of the copolynmer (B) be 0.30 to 0.70 dL/g, or in
particular 0.40 to 0.65 dL/g. This lower limt of the
reduced viscosity of the copolyner (B) ensures that inpact
strength will be further increased. The above upper limt
ensures good appearance of nolded articles and al so high
nol di ng properties. The reduced viscosity of the copol ymer
(B) is neasured by the nethod described |ater in Exanples
simlarly to the reduced viscosity of acetone-soluble
conponents of the graft copolynmer (A).

[ 0065] Simlarly to the graft copolyner (A), the copolymer
(B) may be produced by any nethod without limtation. A
known net hod such as bul k pol yneri zation, solution

pol ymeri zation, bul k suspensi on pol ynerization, suspension
pol ymeri zation or enul sion pol ynerization may be used. From
the points of view of the color reproduction properties of

t he obt ai nabl e thernoplastic resin conposition and al so the

t hermal discoloration of the conposition during retention,



suspensi on polynerization is particularly preferable.

[ 0066] The suspension auxiliary used in the production of
t he copol yner (B) by suspension polynerization nmay be any of
the anionic emulsifiers used in the production of the graft
copolymer (A). Fromthe points of view of the solubility in
the conposition, the stability of a solution, and the col or
reproduction properties of the obtainable thernoplastic
resin conposition and also the thermal discoloration of the
conposition during retention, potassium al kenyl succinate is
particul arly preferable.

[ 0067] Simlarly to the potassium al kenyl succi nate as the
anionic emulsifier used in the production of the graft

copol ynmer (A), the alkenyl group in the potassium

al kenyl succinate is a linear, branched or cyclic al kenyl
group preferably having 8 to 22 carbon atonms, or nore
preferably 12 to 20 carbon atons, with exanples including
vari ous octenyl groups, various decenyl groups, various
dodecenyl groups and various tetradecenyl groups. The

pot assi um al kenyl succi nate nmay be a nonopotassiumsalt or a
di potassiumsalt, but is preferably a dipotassiumsalt. In
parti cul ar, dipotassium al kenyl succinate salt having a Ci 14
al kenyl group is particularly preferable.

[ 0068] The pot assi um al kenyl succi nates as the suspensi on
auxiliaries may be used singly, or two or nore may be used

in conbi nati on



[ 0069] The pot assi um al kenyl succi nate as the suspension
auxiliary is usually used in a ratio of 0.001 to 0.5 parts
by mass, or in particular 0.001 to 0.1 part by nmass relative
to the total anount of the vinyl nmonomer m xture (b) taken
as 100 parts by nmss.

[ 0070] [ Proportions of graft copolynmer (A) and copol yner
(B)]

In the thernoplastic resin conposition of the invention,
the proportion of the graft copolynmer (A is 20 to 70 parts
by mass, preferably 25 to 60 parts by nass, nore preferably
30 to 50 parts by mass, and particularly preferably 40 to 50
parts by nmass. In the thernoplastic resin conposition of
the invention, the proportion of the copolyner (B) is 30 to
80 parts by nmass, preferably 40 to 75 parts by nass, nore
preferably 50 to 70 parts by mass, and particularly
preferably 60 to 70 parts by nmass. (The total of the graft
copol yner (A) and the copolyner (B) is 100 parts by nass.)

[ 0071] When the proportion of the graft copolyner (A is
bel ow t he above range and that of the copolyner (B) is

hi gher than the above range, the obtainable thernoplastic
resin conposition will be poor in inpact resistance. Wen
the proportion of the copolynmer (B) is bel ow the above range
and that of the graft copolynmer (A) is higher than the above
range, the characteristics of the obtainable thernoplastic

resin conposition such as fluidity, heat resistance, nolding



properties and vibration danping properties will be
deteri orated.
[ 0072] From the point of view of the bal ance of properties
of the obtainable thernoplastic resin conposition, the
content of the rubbery polyner (a) relative to the whol e of
the thernoplastic resin conposition is preferably in the
range of 10 to 30 nass% and nore preferably in the range of
12 to 25 mass%
[ 0073] [ Opti onal conponent s]

In addition to the graft copolyner (A) and the
copol yner (B), the thernoplastic resin conposition of the
invention may optionally contain o-olefin polynmers such as
pol yet hyl ene and pol ypropyl ene as well as copolynmers of such
o-ol efins, styrene resins such as pol ystyrene and hi gh-
i npact styrene, other thernoplastic resins such as
pol ycar bonat e, pol ybutyl ene terephthal ate, pol yet hyl ene
t erepht hal at e, pol yam de, pol ynet hyl nethacryl at e,
pol yphenyl ene et her, pol yphenyl ene sulfide, polysulfone,
pol yet her sul fone, polyimde, polyether imde and pol yet her
et her ketone, and various additives, reinforcing naterials
and fillers such as antioxidants, UV absorbers, |ight
stabilizers, antistatic agents, |ubricants, dyes, pignents,
pl asticizers, flame retardants, nold rel ease agents, glass
fibers, carbon fibers, netal fibers, carbon fibers, netal

fl akes, talcs, mcas and graphites.



[ 0074] [ Met hod for producing the thernoplastic resin
conposi tion]

The thernoplastic resin conposition of the invention
may be obtained by nelt mxing the graft copolyner (A), the
copolymer (B) and optionally other conponents to uniformty.
The conponents may be m xed together in any sequence w t hout
limtation. All the conponents may be m xed toget her
collectively at the same tine, or any two or nore kinds of
conponents may be prelimnarily mxed first and the
remai ni ng conponents may be adm xed with the prelimnary
m xture. The nelt m xing of the m xture of the conponents
may be performed with such a device as an extruder, a
Banbury m xer or a roll mll.

[ 0075] [ Thermopl astic resin nolded articl es]

Thernopl astic resin nolded articles of the invention
may be obtai ned by nolding the inventive thernoplastic resin
conposition by a nmethod such as injection nolding, extrusion
such as sheet extrusion or contour extrusion, vacuum form ng,
pressure form ng, conpression nolding, cal endering,
expansi on nol di ng, bl ow nol di ng and bl own-fil m extrusion.

[ 0076] The thernoplastic resin conposition of the
invention may be al so used as a material for formng a
coating layer onto a substrate nmade of other resin, a netal
or the Ilike.

[ 0077] O the materials of the substrates on which a



coating layer of the inventive thernoplastic resin
conposition is fornmed, exanples of the resins include
rubber-nodi fied thernoplastic resins such as ABS resins and
hi gh-i npact pol ystyrene resins (H PS), and thernosetting
resins such as phenolic resins and nel am ne resins.

[ 0078] Coatings of the thernoplastic resin conposition of
the invention spread on substrates made of such resins or
nmetals can inpart excellent weather resistance and good
appear ance desi gn.

[ 0079] The thernoplastic resin nolded articles of the

i nvention may be used in various applications. For exanple,
the nol ded articles are suitably used in industrial
applications, specifically, vehicle interior and exterior
parts such as engi ne peripheral parts, trunk floor plates,
tire covers, floor boxes, glove boxes, gas filler neck

peri pheral parts, hubcaps, door mrrors and pillars,

buil ding material parts such as wall materials and w ndow
frames, tableware, toys, home appliance parts such as vacuum
cl eaner housi ngs, television housings and air conditioner
housi ngs, interior nenbers, marine vessel nenbers, and

el ectrical equi pnent housi ngs such as conmuni cation

equi pnent housi ngs, | aptop housi ngs, nobile term nal

housi ngs and liquid crystal projector housings.

Exanpl es

[ 0080] The present invention will be described in further



detai|l based on Exanpl es herei nbel ow. The scope of the
invention is not limted to such Exanples. |n Exanples
bel ow, "parts” and "% are on mass basis unl ess ot herw se
speci fi ed.
[ 0081] [ Measurenent s and eval uati ons]

The properties of rubbery polyners (a), graft
copolynmers (A) and copol yners (B) were neasured and
eval uated by the foll ow ng nethods.
[ 0082] <Solid content in rubbery polyner |atex>

The solid content in a rubbery polyner |atex was
measured by accurately weighing 1 g of the |atex,
evaporating volatile conponents at 200°C for 20 m nutes, and
calculating the proportion of the residue according to the
fol |l ow ng equati on.
[ 0083] [ Equati on 1]

Solid content [ = [(Mass of residue)/(Mass of
latex )] x 100
[ 0084] <Degree of polynerization conversion>

The degree of polynerization conversion was obtai ned
according to the follow ng equation using the solid content
nmeasur ed above.
[ 0085] [ Equati on 2]

Degree of polynerization conversion [%9 = [(S + 100) x
{(Parts by nmass of all substances) - (Parts by nass of

substances except nononers and water)}/(Total mass of



nmononers)] x 100

S: Solid content [%

Parts by mass of all substances: parts by mass of al
subst ances incl udi ng nononers and water fed to reactor
[ 0086] <Vol une average particle dianeter>

A rubbery polyner latex was diluted with distilled
water so that the |oading index would be 0.1 to 100, and the
vol une average particle dianmeter was neasured by a dynam c
[ight scattering nmethod using a dynamc |ight scattering
particle size anal yzer (nodel: Nanotrac UPA- EX150)
manuf act ured by N KKI SO CO., LTD
[ 0087] <Graft ratio in graft copolyners (A) >

Acetone, 80 nL, was added to 2.5 g of a graft copol yner,

and the mxture was refluxed in a hot water bath at 65°C for
3 hours to extract acetone-sol uble conponents. The residual
acet one-insol ubl e conmponents were separated by
centrifugation and were dried. The mass thereof was
nmeasured, and the nass proportion of the acetone-insol uble
conponents in the graft copol yner was cal cul ated. Based on
the mass proportion of the acetone-insol uble conponents in
the graft copolyner, the graft ratio was cal cul ated using
the foll om ng equati on.
[ 0088] [ EQuati on 3]

Gaft ratio [9%9 = [{(Mass proportion of acetone-

i nsol ubl e conponents) - (Mass proportion of rubbery



pol ymer)}/ (Mass proportion of rubbery polyner)] x 100
[ 0089] <Reduced vi scosity of acetone-sol ubl e conponents of
graft copolyners (A), and that of copolyners (B)>

A graft copolynmer or a copolymer was dissolved into
N, N- di met hyl f ormam de so that the concentration of acetone-
sol ubl e conponents in the graft copolyner or the
concentration of the copolyner would be 0.2 dL/g. Wth
respect to this solution, the reduced viscosity: ns,/ C (unit:
dL/g) was neasured at 25°C with an Ubbel ohde vi sconeter
[ 0090] [ Production of graft copolynmers (A)]
<Synt hetic Exanple 1: Production of acid group-containing
copol ynmer | atex (K)>

A reactor equipped with a reagent injection vessel, a
condenser tube, a jacket heater and a stirrer was | oaded
with 200 parts of deionized water, 2 parts of potassium
ol eate, 4 parts of sodium dioctyl sul fosuccinate, 0.003 parts
of ferrous sulfate heptahydrate, 0.009 parts of disodi um
et hyl enedi am netetraacetate and 0.3 parts of sodium
f or mal dehydesul foxyl ate. VWhile performng stirring, the
reactor was purged with nitrogen. Thereafter, the
tenperature was increased to 60°C. Wen the tenperature
reached 60°C, a m xture including 82 parts of n-butyl
acrylate, 18 parts of methacrylic acid and 0.5 parts of
cunene hydr operoxi de was added dropw se continuously over a

period of 120 m nutes. After the conpletion of the dropw se



addition, the systemwas aged at 60°C for 2 hours. Thus, an
aci d group-containing copolyner |latex (K) was obtained in
whi ch the solid content was 33% the degree of
pol ynmeri zati on conversion was 96% and the vol une average
particle dianmeter of the acid group-containing copolyner was
150 nm
[ 0091] <Synt hetic Exanple 2: Production of rubbery polymer
(a-1)>

A reactor equipped with a reagent injection vessel, a
condenser tube, a jacket heater and a stirrer was | oaded
with 390 parts of deionized water, 1.2 parts of dipotassium
al kenyl succi nate (product nanme: LATEMIJL ASK (Kao
Corporation)), 100 parts of n-butyl acrylate, 1.2 parts of
allyl methacrylate and 0.25 parts of t-butyl hydroperoxide.
While performng stirring, the reactor was purged with
nitrogen. Thereafter, the m xture was heated. At an inner
tenperature of 55°C, an aqueous solution was added which
i ncluded 0.45 parts of sodi um formnmal dehydesul f oxyl at e,
0. 0002 parts of ferrous sul fate heptahydrate, 0.0006 parts
of di sodi um et hyl enedi am netetraacetate and 10 parts of
dei oni zed water. The polynerization was then initiated.
After the generation of polynerization heat had been
observed, the jacket tenperature was set at 75°C and the
pol ynmeri zation was perforned until the generation of

pol ymeri zati on heat ceased. The systemwas held for 1 hour.



A rubbery polynmer latex (a-1) having a vol une average
particle dianmeter of 100 nm was thus obtai ned.
[ 0092] <Synt hetic Exanple 3: Production of rubbery polymner
(a-2)>

A reactor equipped with a reagent injection vessel, a
condenser tube, a jacket heater and a stirrer was | oaded
with, while performng stirring, 390 parts of deionized
water, 1.2 parts of dipotassium al kenyl succi nate (product
name: LATEMJL ASK (Kao Corporation)), 100 parts of n-butyl
acrylate, 1.2 parts of allyl methacrylate and 0.25 parts of
t-butyl hydroperoxide. The reactor was purged wth nitrogen,
and thereafter the mxture was heated. At an inner
tenperature of 55°C, an aqueous solution was added which
i ncluded 0.45 parts of sodi um formal dehydesul f oxyl at e,
0. 0002 parts of ferrous sul fate heptahydrate, 0.0006 parts
of di sodi um et hyl enedi am netetraacetate and 10 parts of
dei oni zed water. The polynerization was then initiated.
After the generation of polynerization heat had been
observed, the jacket tenperature was set at 75°C and the
pol ynmeri zation was perforned until the generation of
pol ymeri zati on heat ceased. The systemwas held for 1 hour.
The vol une average particle dianmeter of the resultant
rubbery polynmer was 100 nm

To the product, 1.2 parts in terns of solid of a 5%

aqueous sodi um pyrophosphate sol uti on was added. The jacket



tenperature was controlled so that the inner tenperature
woul d be 70°C.

At an inner tenperature of 70°C, 2.4 parts in terns of
solid of the acid group-containing copolyner |atex (K) was
added. While keeping the inner tenperature at 70°C, the
m xture was stirred for 30 mnutes to enlarge the product.
In this nmanner, a rubbery polyner latex (a-2) having a
vol une average particle dianmeter of 285 nm was obt ai ned.

[ 0093] <Synt hetic Exanple 4: Production of rubbery polyner
|atex (a-3)>
[ Pol yneri zation reaction in first stage]

A reactor equipped with a reagent injection vessel, a
condenser tube, a jacket heater and a stirrer was | oaded
with, while performng stirring, 290 parts of deionized
wat er, 0.96 parts of dipotassium al kenyl succi nate (product
name: LATEMJL ASK (Kao Corporation)), 80 parts of n-butyl
acrylate, 1 part of allyl nethacrylate and 0.2 parts of t-
butyl hydroperoxide. The reactor was purged with nitrogen,
and thereafter the mxture was heated. At an inner
tenperature of 55°C, an aqueous solution was added which
i ncluded 0.36 parts of sodi um formnmal dehydesul f oxyl at e,

0. 0002 parts of ferrous sul fate heptahydrate, 0.0006 parts
of di sodi um et hyl enedi am netetraacetate and 10 parts of
dei oni zed water. The polynerization was then initiated.

After the generation of polynerization heat had been



observed, the jacket tenperature was set at 75°C and the
pol ynmeri zation was perforned until the generation of

pol ymeri zati on heat ceased. The systemwas held for 1 hour.
The vol une average particle dianmeter of the resultant
rubbery polynmer was 100 nm

To the product, 1.2 parts in terns of solid of a 5%
aqueous sodi um pyrophosphate sol uti on was added. The jacket
tenperature was controlled so that the inner tenperature
woul d be 70°C.

At an inner tenperature of 70°C, 3.2 parts in terns of
solid of the acid group-containing copolyner |atex (K) was
added. While keeping the inner tenperature at 70°C, the
m xture was stirred for 30 mnutes to enlarge the product.
The vol une average particle dianmeter after the enl argenent
was 415 nm
[ 0094] [ Pol ymeri zation reaction in second stage]

After the conpletion of the polynerization reaction in
the first stage, at an inner tenperature of 70°C, an aqueous
sol ution was added which included 0.054 parts of sodium
f or mal dehydesul foxyl ate, 0.002 parts of ferrous sulfate
hept ahydrate, 0.006 parts of disodi um
et hyl enedi am netetraacetate and 80 parts of deionized water.
Next, a mxed liquid including 20 parts of n-butyl acrylate,
0.24 parts of allyl nethacrylate and 0.03 parts of t-butyl

hydr oper oxi de was added dropw se over a period of 40 m nutes.



After the conpletion of the dropwi se addition, the system
was held at a tenperature of 70°C for 1 hour and was
thereafter cooled. Thus, a rubbery polyner latex (a-3)
having a volunme average particle dianeter of 440 nm was
obt ai ned.
[ 0095] <Synt hetic Exanple 5: Production of rubbery polyner
|atex (a-4)>

A rubbery polymer latex (a-4) having a volune average
particle dianmeter of 70 nm was obtained in the sane manner
as in Synthetic Exanple 2, except that the anmounts of the
di pot assi um al kenyl succi nate (product nane: LATEMJL ASK ( Kao
Corporation)), the ferrous sulfate heptahydrate and the
di sodi um et hyl enedi am net etr aacet at e added during the
pol ymeri zati on were changed to 2.00 parts, 0.001 part and
0.003 parts, respectively.
[ 0096] <Synt hetic Exanple 6: Production of rubbery polymer
| atex (a-5)>

A rubbery polymer latex (a-5) having a vol une average
particle dianeter of 630 nmwas obtained in the same manner
as in Synthetic Exanple 4, except that the anobunts of the 5%
aqueous sodi um pyrophosphate sol ution and the acid group-
cont ai ni ng copol yner | atex (K) added during the enl argenent
process were changed to 3 parts and 3 parts, respectively,
in ternms of solid.

[ 0097] <Synthetic Exanple 7: Production of rubbery polymner



| atex (a-6)>

A reactor equipped with a reagent injection vessel, a
condenser tube, a jacket heater and a stirrer was | oaded
wth 20 parts (in terns of solid) of a styrene-pol ybutadi ene
copol ynmer | atex having a solid content of 33% and an average
particle dianmeter of 80 nmwherein the copol yner included 5%
of styrene units and 95% of butadi ene units. Wile
performng stirring, the inner tenperature was increased to
30°C. Subsequently, 0.5 parts (in ternms of solid) of the
aci d group-containing copolynmer |latex (K) was added to the
styrene- pol ybut adi ene copol yner | atex, and the m xture was
stirred for 30 mnutes. Thus, an enl arged styrene-
pol ybut adi ene copol yner | atex having a vol unme average
particle dianmeter of 390 nm was obt ai ned.
[ 0098] To the | atex was added a m xed |iquid which
i ncluded 79.55 parts of n-butyl acrylate, 0.3 parts of allyl
met hacryl ate, 0.15 parts of ethylene glycol dinethacrylate
and 0.2 parts of t-butyl hydroperoxide. After the m xture
had been stirred sufficiently, 0.3 parts of dipotassium
al kenyl succi nate (product nanme: LATEMIL ASK (Kao
Corporation)) was dissolved. The systemwas purged with
nitrogen to renove oxygen
[ 0099] Subsequently, the inner tenperature was increased
to 45°C and a m xed |iquid was added which included 0.5

parts of sodi um fornmal dehydesul f oxyl ate, 0.0003 parts of



ferrous sul fate heptahydrate, 0.0009 parts of sodi um
et hyl enedi am net etraacetate di hydrate and 10 parts of
dei oni zed water. Thereafter, the m xture was held at an
inner tenperature of 75°C for 90 m nutes while performng
stirring. Thus, a rubbery polynmer latex (a-6) of a
conposi te rubber of pol ybutadi ene rubber and n-butyl
acryl ate was obtained. The volune average particle dianeter
was 320 nm and the degree of polynerization conversion of
t he rubbery pol yner was 99. 5%
[ 0100] <Synt hetic Exanple 8. Production of rubbery polymer
latex (a-7)>

A m xture was prepared by m xing 100 parts of EPDM
(product nanme: TP-3180 (Mtsui Chemcals, Inc.),
et hyl ene/ propyl ene/diene ratio [nol %4 = 70/28/2), 15 parts
of a | ow nol ecul ar wei ght nodi fied pol yet hyl ene (product
name: Hi -Wax 2203A (Mtsui Chemicals, Inc.)) and 2.4 parts
of potassiumoleate. Fromthe hopper of a tw n-screw
extruder (nodel: PCWM 30, L/D = 40) manufactured by | KEGA
the m xture was supplied at 6 kg/h and a 15% aqueous
pot assi um hydr oxi de sol uti on was conti nuously supplied at
110 g/h. The resultant m xture was nelt kneaded at a
heati ng tenperature of 180°C and the nelt was extruded.
Subsequently, the nelt was continuously fed to a cooling
singl e-screw extruder fitted at the tip of the extruder, and

was thereby cooled to 90°C. The solid extruded was pl aced



into hot water at 85°C and was continuously dispersed to
gi ve a rubbery polyner | atex having an average particle
di ameter of 460 nm
[ 0101] 1.0 Part of t-butylcunyl peroxide (product nane:
PERBUTYL C (NOF CORPORATION)) and 1.0 part of divinyl benzene
were added to 100 parts in terns of solid of the |latex. The
reaction was performed at 135°C for 5 hours. Consequently,
a crosslinked EPDM rubbery polyner latex (a-7) having a
vol une average particle dianmeter of 460 nm was obt ai ned.
[ 0102] <Synt hetic Exanple 9: Production of graft copolymer
(A-1)>

A reactor equipped with a reagent injection vessel, a
condenser tube, a jacket heater and a stirrer was | oaded
with 230 parts of deionized water (the anount includes the
water in the rubbery polyner latex), 50 parts (in terns of
solid) of the rubbery polyner latex (a-1), 0.5 parts of
di pot assi um al kenyl succi nate (product nane: LATEMJL ASK ( Kao
Corporation)) and 0.3 parts of sodi um
f or mal dehydesul f oxyl ate. The reactor was thoroughly purged
with nitrogen, and thereafter the inner tenperature was
increased to 70°C while performng stirring.
[ 0103] Next, the tenperature was increased to 80°C while
addi ng dropwi se a m xed liquid including 15 parts of
acrylonitrile, 35 parts of styrene and 0.5 parts of t-butyl

hydr oper oxi de over a period of 100 m nutes.



[ 0104] After the conpletion of the dropw se addition, the
systemwas held at a tenperature of 80°C for 30 m nutes and
was thereafter cooled. A graft copolymer (A-1) |atex was
t hus obt ai ned.
[ 0105] Next, 100 parts of a 1.5% aqueous sulfuric acid
solution was heated to 80°C. Wiile stirring this agueous
solution, 100 parts of the graft copolynmer (A1) |atex was
gradual | y added dropw se to the aqueous solution to solidify
the graft copolynmer. The systemwas heated to 95°C and was
held for 10 m nutes.
[ 0106] Next, the solidified product was dehydrated, washed
and dried to give a powdery graft copolynmer (A-1).
[ 0107] <Synt hetic Exanple 10: Production of graft
copolymers (A-2) to (A-6)>

Powdery graft copolyners (A-2) to (A-6) were obtained
in the sane manner as in Synthetic Exanple 9, except that
the types and anounts of the rubbery polyner |atex and the
vi nyl nonomers were changed as described in Table 1
[ 0108] <Synt hetic Exanple 11: Production of graft
copolymer (A-7)>

A reactor equipped with a stirrer was | oaded with the
rubbery polyner latex (a-7) (70 parts in ternms of solid),
0.6 parts of dextrose, 0.01 part of ferrous sulfate
hept ahydrate, 0.45 parts of sodi um

et hyl enedi am netetraacetate di hydrate and 150 parts of



dei oni zed wat er .
[ 0109] Next, the tenperature was increased to 80°C while
performng stirring. Further, 9 parts of acrylonitrile, 21
parts of styrene and 1 part of cunmene hydroperoxi de were
added dropwi se over a period of 150 m nutes, and also 1 part
of potassiumol eate and 30 parts of deionized water were
added dropwi se over a period of 180 m nutes.
[ 0110] After the dropw se addition, the m xture was held
for 1 hour while performng stirring, thereby giving a graft
copolymer (A-7) latex. The degree of polynerization
conversion of this graft copolymer was 98.5% After the
pol ymeri zation, a phenolic antioxidant (product name:
Yoshi nox 2246G (APl Corporation)) and a sul fur anti oxi dant
(product name: DLTP "Yoshitom " (manufactured by API
Cor poration)) were added.
[0111] 100 Parts of a 2.5% aqueous sulfuric acid solution
was heated to 80°C. Wiile stirring this aqueous sol ution
100 parts of the graft copolynmer (A-7) latex was gradually
added dropwi se to the aqueous solution to solidify the graft
copolynmer. The system was heated to 95°C and was held for
10 minutes. Next, the solidified product was dehydrat ed,
washed and dried to give a powdery graft copolynmer (A-7).
[0112] The nononer conpositions and structures of the
graft copolynmers (A-1) to (A-7) are described in Table 1
The synbols in Table 1 below and in Table 2 descri bed



| ater represent the follow ng nanes.
AN: acrylonitrile
ST: styrene
oMS: a- et hyl styrene

MMVA: net hyl met hacryl ate

[0113] [Table 1]

Graft copolymer (A) A-1 A-2 | A-3 | A-4 | A5 | A-6 | A-T
Type a—1 a—2 a-3 a—4 a-5 a—6 a—7
Rubbery Volume average 100 | 285 | 440 | 70 | 630 | 320 | 460
polymer particle diameter [nm]
Amount [parts] 50 50 50 50 50 50 70
; AN 15 15 15 15 15 15 9
Vinyl Amount [parts]
monomers ST 35 35 35 35 35 35 21
Graft ratio [%6] 83 67 59 53 60 55 31
Reduced viscosity of
Structure acetone—soluble
. 0.57 0.6 0.76 0.7 0.77 0.6 0.36
components:

7 /C [dL/g]

[0114] [ Producti on of copolyners (B)]
<Synt hetic Exanple 12: Production of copolyner (B-1)>

A pressure-resistant vessel purged with nitrogen was
| oaded with 120 parts of deionized water, 0.003 parts of
pot assi um al kenyl succi nate (product nanme: LATEMJL DSK ( Kao
Corporation)) and 0.55 parts of hydroxyapatite. There was
added a nononer m xture including 10 parts of acrylonitrile,

4 parts of styrene, 16 parts of o-nmethylstyrene, 70 parts of



nmet hyl nethacrylate, 0.3 parts of 1,1, 3, 3-tetranethyl

but yl per oxy- 2- et hyl hexanoat e (product nane: PEROCTA O ( NOF
CORPORATION)) and 0.1 part of t-butyl peroxy-2-ethyl hexyl
carbonate (product nane: PERBUTYL E (NOF CORPORATION)). The
reacti on systemwas brought to 65°C whil e performng
stirring, and thereafter the tenperature was increased to
120°C in 7 hours. The systemwas held at 120°C for 2 hours,
and thereby the polynerization was conpl eted. The final
degree of conversion was 99% The reduced viscosity of the
copol ymer (B-1) obtained was 0.42 dL/g.

[0115] <Synt hetic Exanple 13: Production of copolyners (B-
2 to B-8)>

Copol ynmers (B-2) to (B-8) were obtained in the sane
manner as in Synthetic Exanple 12, except that the nononers
were fed in a ratio described in Table 2. The reduced
vi scosities of the copolyners (B-1) to (B-8) were as
descri bed in Table 2.

The production of the copolyner (B-6) failed because
the polynerization stability was so poor that the product
was solidified during the production.

[0116] <Synt hetic Exanple 14: Production of copolyner (B-
9) >

A pressure-resistant vessel was | oaded with 200 parts

of deionized water, 1 part of disproportionated potassium

rosinate and 0.4 parts of potassium persulfate. The



reacti on systemwas brought to 65°C while performng
stirring. Subsequently, the tenperature of the reaction
system was i ncreased to 80°C while continuously adding a
monomer m xture including 25 parts of acrylonitrile and 75
parts of o-methylstyrene, and 30 parts of an aqueous
enmul sifier solution containing 1.5 parts of
di sproportionated potassiumrosinate, each over a period of
5 hours. The systemwas held at 80°C for 1 hour, and
t hereby the polynerization was conpleted. In a separate
pressure-resi stant vessel, 100 parts of a 2.5% aqueous
sul furic acid solution was heated to 85°C and thereafter 100
parts of the copolyner (B-9) |atex was gradually added
dropwi se to solidify the copolymer. Further, the system was
brought to 115°C and was held for 10 m nutes. Next, the
solidified product was dehydrated, washed and dried to give
a powdery copol yner (B-9). The reduced viscosity of the
copol ynmer (B-9) obtained was 0.51 dL/g.
[0117] <Synt hetic Exanple 15: Production of copolyner (B-
10) >

A copol yner (B-10) was obtained in the sane manner as
in Synthetic Exanple 14, except that the nononmer conposition
was changed to 10 parts of acrylonitrile, 4 parts of styrene,
16 parts of a-nethylstyrene and 70 parts of methyl
met hacryl ate. The reduced viscosity of the copol yner (B-10)

was 0.40 dL/g.



[0118] <Synt hetic Exanple 16: Production of copolyner (B-
11) >

A copol yner (B-11) was obtained in the sane manner as
in Synthetic Exanple 12, except that the suspension
auxi liary was changed from pot assi um al kenyl succinate to
pol yvi nyl al cohol. The reduced viscosity of the copol yner
(B-11) was 0.43 dL/g.
[0119] The nononer conpositions, the polynerization nodes
and the reduced viscosities of the copolyners (B-1) to (B-

11) are described in Table 2.
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[0121] [ Producti on and eval uation of thernoplastic resin
conposi tions]
<Exanpl e 1>

Wth use of SUPERM XER (nodel: SW-10B) manufactured by
KAWATA MFG Co., Ltd., 40 parts of the graft copolynmer (A-1),
60 parts of the copolyner (B-1) and 1.0 part of ethyl ene
bi sst earanm de were m xed together. The m xture was forned
into pellets with a vent tw n-screw extruder (nodel: PCM 30)
manuf actured by | KEGAI that had a barrel tenperature of
230°C. (Hereinafter, the pellets will be witten as the
"base pellets".)
[0122] Pellets for the evaluation of color reproduction
properties were fabricated by adding 1 part of carbon bl ack
#960 (manufactured by M tsubishi Chem cal Corporation) as a
colorant to the above bl end.
[0123] These pellets were tested by the foll ow ng net hods
to evaluate various properties, the results being described
in Table 3.
[ 0124] <Melt volune rate (MVR) >

To neasure the nelt volunme rate of the thernoplastic
resin conposition, the base pellets were tested at a barrel
tenperature of 220°C and a |l oad of 98 N by a nethod in
accordance with 1SO 1133. The nelt volune rate is an
indicator of the fluidity of the thernoplastic resin

conposi tion.



[ 0125] <Char py i npact strength>

The base pellets were nolded into a 10 x 80 x 4 mm
rectangul ar test piece (a V-notched test piece) with a 55-
ton injection nolding machi ne (nodel : |1 S55FP) manuf act ur ed
by TOSH BA MACHINE CO., LTD. at a nolding tenperature of
235°C and a nol d tenperature of 60°C
[ 0126] The test piece was allowed to stand in an
at nosphere at 23°C and 50% hum dity for at |east 12 hours
and was thereafter tested by a nethod in accordance with |1SO
179 to determ ne the Charpy inpact strength.
[0127] <Defl ection tenperature under | oad>

The base pellets were nolded into a 10 x 80 x 4 mm
rectangul ar test piece with a 55-ton injection nolding
machi ne (nodel : | S55FP) manufactured by TOSH BA MACH NE CO.,
LTD. at a nolding tenperature of 235°C and a nold
tenperature of 60°C.
[ 0128] The nol ded article was tested by a flatw se net hod
under 1.83 MPa and 4 mm conditions in accordance with |SO
Testing Method 75 to determ ne the deflection tenperature
under | oad.
[0129] <Appear ance>

Wth use of a 150-ton injection nolding machi ne (nodel:
SG 150) manufactured by Sum tono Heavy |ndustries, Ltd.
which was fitted wiwth a nold having a shape of an autonobile

nmet er panel (one side gate), the base pellets were nol ded



into an autonobile nmeter panel replica illustrated in Fig. 1
(outside dinmension: 145 mmin height, 300 mmin wdth, 70 mm
in depth (maxi mumvalues), 3.0 nmin thickness) at a nol ding
tenperature of 250°C, a nold tenperature of 60°C and an
injection rate of 50 mMi sec or 100 mm sec. The surface
appearance of the nolded articles obtained was eval uated in
accordance with the following evaluation criteria. In Fig.
1, the reference sign 1 indicates the body of the nol ded
article, 2 the sprue and the runner, and 3 the gate.

O: Jetting or silver streaks were substantially
unnot i ceabl e.

A: Jetting or silver streaks were faintly visible.

x: Jetting or silver streaks were clearly visible.
[ 0130] <Col or reproduction properties>

Wth use of a 75-ton injection nolding machi ne (nodel:
J75ElI'1 P) manufactured by The Japan Steel Wrks, LTD. which
was fitted with a 100 x 100 x 2 mmflat sheet nold (one pin
gate), the pellets for the evaluation of color reproduction
properties were nolded into a 100 nm x 100 nm x 2 mm f | at
sheet at a cylinder tenperature of 250°C, a nold tenperature
of 60°C and an injection rate of 100 g/sec. A central
portion of the nol ded sheet was anal yzed wth col ori neter
CM 508D manufactured by Mnolta to neasure the L* value. The
smal l er the L+ value, the higher the col or reproduction

properti es.



[ 0131] <Thermal di scol orati on>

Wth use of a 75-ton injection nolding machi ne (nodel:
J75ElI'1 P) manufactured by The Japan Steel Wrks, LTD. which
was fitted with a 100 x 100 x 2 mmflat sheet nold (one pin
gate), the base pellets were nolded into a 100 nm x 100 mm x
2 mmflat sheet at a cylinder tenperature of 250°C, a nold
tenperature of 60°C and an injection rate of 100 g/sec.
Subsequently, after the anobunt of the resin conposition had
been netered, the nolding operation was suspended. The
resin conposition was retained in the injection nolding
machi ne for 10 m nutes. Thereafter, the nolding operation
was resuned. A central portion of the flat sheet obtained
by the fifth shot, and a central portion of the flat sheet
obtai ned without retention were anal yzed with col orineter
CM 508D manufactured by Mnolta to neasure the yel |l owness
i ndex (Yl).
[ 0132] The degree of yellow ng (AYl) was cal cul at ed usi ng
the equation below. The smaller the value, the higher the
resi stance to thermal discoloration during retention in the
nmol di ng process.
[ 0133] [ EQuat i on 4]

Degree of yellowing (AYl) [A4 = [(Yl of flat sheet
obtained by fifth shot after retention)/ (Yl of flat sheet
obtai ned without retention)] x 100

[ 0134] <Vi brati on danpi ng properties>



Wth use of a 75-ton injection nolding nachi ne (nodel:
J75ElI I P) manufactured by The Japan Steel Wrks, LTD. which
was fitted with a 100 x 100 x 2 mmflat sheet nold (one pin
gate), the base pellets were nolded into a 100 nm x 100 mm x
2 mmflat sheet at a cylinder tenperature of 250°C, a nold
tenperature of 60°C and an injection rate of 100 g/sec. The
flat sheet was cut into a 10 mMmmx 45 mmx 2 mm strip.

[ 0135] The thus-obtained test piece for evaluation was
tested on a dynam c viscoelasticity nmeter (nodel: DVS6100)
manuf act ured by Sei ko Instrunments Inc. with a doubl e-
supported beam bendi ng node at 30°C and a frequency of 1 Hz,
20 Hz or 50 Hz to neasure the storage el astic nodul us and
the loss elastic nodulus. The ratio of the loss elastic
nmodul us to the storage el astic nodulus, nanely, the |oss
tangent (hereinafter, witten as tand) was obtai ned as an

i ndi cator of vibration danping properties. The larger the
val ue of tand, the higher the vibration absorbing capability
and the higher the vibration danmpi ng properties.

[ 0136] <Exanples 2 to 15 and Conparative Exanples 1 to 9>

Base pellets of thernoplastic resin conpositions, and
pellets for the evaluation of color reproduction properties
were obtained in the same manner as in Exanple 1, except
that the graft copolyner (A) and the copol yner (B) were
added according to the fornul ati ons described in Tables 3

and 4. The pellets were evaluated by the sane nethods, the



results being described in Tables 3 and 4.
[ 0137] The following naterials were used as graft
copolynmers (A-8) and (A-9), and copol yner (B-12).

Graft copolynmer (A-8): Gaft copol yner obtai ned by
graft polynerizing acrylonitrile and styrene to a conposite
rubber incl udi ng pol yorganosi | oxane and n-butyl acrylate
(product name: METABLEN SX-006 (M tsubishi Rayon Co., Ltd.))

Graft copolyner (A-9): Gaft copol ynmer obtained by
graft polynerizing nethyl nethacrylate and nethyl acrylate
to a conposite rubber including polyorganosil oxane and n-
butyl acrylate (product name: METABLEN S-2100 (M tsubish
Rayon Co., Ltd.))

Copol ynmer (B-12): Acrylic resin (product nane: ACRYPET
VH 5 (Mtsubishi Rayon Co., Ltd.))
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[ 0140] [ Di scussi on]

The following are clear from Tables 3 and 4.

Conparative Exanple 1, in which the anmount in parts of
the graft copolymer (A was below the lower limt specified
in the range of the present invention and the anount in
parts of the copolyner (B) was above the upper limt
specified in the range of the present invention, resulted in
poor inpact resistance as conpared to Exanples 1 to 15.
Conparative Exanple 2, in which the anobunt in parts of the
graft copol yner (A) was above the upper Iimt specified in
the range of the present invention and the anpbunt in parts
of the copolynmer (B) was bel ow the range specified in the
present invention, resulted in poor fluidity, heat
resi stance, surface appearance of nolded articles and
resistance to thermal discoloration during retention as
conpared to Exanples 1 to 15.
[0141] In Conparative Exanple 3, the rubbery polynmer (a)
in the graft copolynmer (A) had a volume average particle
di aneter below the lower |imt specified in the range of
present invention, and consequently the fluidity, the inpact
resi stance and the resistance to thermal discoloration
during retention were poor as conpared to Exanples 1 to 3 in
whi ch the rubbery polyner (a) in the graft copolynmer (A
i nvol ved the sanme rubber sources. |In Conparative Exanple 4,

the rubbery polymer (a) in the graft copolyner (A) had a



vol une average particle dianmeter above the upper limt
specified in the clains of the present invention, and
consequently the color reproduction properties and the
surface appearance of nolded articles were poor as conpared
to Exanples 1 to 3 in which the rubbery polynmer (a) in the
graft copolyner (A) involved the sanme rubber sources.

[ 0142] In Conparative Exanples 5 to 9, the nononer
formul ati on or the conponent itself and al so the

pol yneri zati on nmet hod used to produce the copolyner (B) were
outside the preferred range described in the specification.
Consequently, the results obtained were unsatisfactory in
any of fluidity, inpact resistance, heat resistance, color
reproduction properties, surface appearance of nol ded
articles, thermal discoloration resistance and vibration
danpi ng properties as conpared to Exanples 2 and 8 to 11 in
whi ch the fornul ations of the nonomers constituting the
copolyner (B) satisfied the preferred range described in the
speci fication.

[ 0143] The inventive thernoplastic resin conpositions of
Exanples 1 to 15 including the graft copolynmer (A) and the
copolynmer (B) according to the invention in the range
specified in the present invention can achi eve good
characteristics.

| ndustrial Applicability

[ 0144] The thernoplastic resin conpositions of the present



invention are highly resistant to thermal discoloration
during retention in a nolding process and are excellent in
fluidity, inmpact resistance, heat resistance, surface
appearance of nolded articles, color reproduction properties
and vi bration danping properties. Thus, the thernoplastic
resin conpositions may be used in the fields of autonobile
conponents, building materials and honme appliances which are
recently growing in denmand, and are therefore highly
val uable in industry.
[ 0145] Al t hough the present invention has been described
in detail with respect to sone specific enbodi nents, the
skilled person will appreciate that various nodifications
are possible within the spirit and scope of the invention.

This application is based upon Japanese Patent
Application No. 2014-074061 filed on March 31, 2014, the
entire contents of which are incorporated herein by
ref erence.
Ref erence Signs Li st
[ 0146] 1 BODY OF MOLDED ARTI CLE

2 SPRUE AND RUNNER

3 GATE
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CLAIMS
[Claim 1]

A thermoplastic resin composition comprising:

20 to 70 parts by mass of a graft copolymer (A)
obtained by graft copolymerizing a vinyl monomer selected
from the group consisting of unsaturated nitrile monomers,
aromatic vinyl monomers and (meth)acrylate ester monomers,
in the presence of a rubbery polymer (a) having a volume
average particle diameter of 80 to 600 nm; and

30 to 80 parts by mass of a copolymer (B) obtained by
copolymerizing a vinyl monomer mixture including vinyl
monomers selected from the group consisting of unsaturated
nitrile monomers, aromatic vinyl monomers and (meth)acrylate
ester monomers, the vinyl monomer mixture including styrene
and oa-methylstyrene as the aromatic vinyl monomers,

the total of the graft copolymer (A) and the copolymer
(B) being 100 parts by mass,

wherein the graft copolymer (A) has a graft ratio of 20
to 150%,

wherein the vinyl monomer mixture includes 5 to 20
mass% of an unsaturated nitrile monomer, 10 to 30 mass% of
aromatic vinyl monomers, 50 to 85 mass% of a (meth)acrylate
ester monomer, and 0 to 10 mass$% of an additional vinyl

monomer, and
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wherein the aromatic vinyl monomers in the vinyl
monomer mixture include 5 to 30 mass% of styrene and 70 to
95 mass% of oa-methylstyrene.

[Claim 2]

The thermoplastic resin composition according to any
one of Claim 1, wherein the copolymer (B) is obtained by
suspension polymerization.

[Claim 3]

The thermoplastic resin composition according to Claim
2, wherein the copolymer (B) is obtained by suspension
polymerization using potassium alkenylsuccinate as a
suspension auxiliary.

[Claim 4]

The thermoplastic resin composition according to any
one of Claims 1 to 3, wherein the rubbery polymer (a) is an
acrylic rubber including alkyl acrylate ester monomer units
and polyfunctional monomer units, or an acrylic composite
rubber that includes a polyorganosiloxane and an acrylic
rubber including alkyl acrylate ester monomer units and
polyfunctional monomer units.

[Claim 5]

The thermoplastic resin composition according to any
one of Claims 1 to 4, wherein the graft copolymer (A) is one
obtained by graft copolymerizing 60 to 20 mass% of the vinyl

monomer selected from the group consisting of unsaturated
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nitrile monomers, aromatic vinyl monomers and (meth)acrylate
ester monomers, in the presence of 40 to 80 mass% of the
rubbery polymer (a).

[Claim 6]

The thermoplastic resin composition according to any
one of Claims 1 to 5, wherein the graft copolymer (A) has a
reduced viscosity of acetone-soluble components of 0.30 to
0.70 dL/g, and the copolymer (B) has a reduced viscosity of
0.30 to 0.70 dL/g.

[Claim 7]

The thermoplastic resin composition according to any
one of Claims 1 to 6, wherein the content of the rubbery
polymer (a) relative to the whole of the thermoplastic resin
composition is in the range of 10 to 30 mass%.

[Claim 8]

A thermoplastic resin molded article obtained by

molding the thermoplastic resin composition described in any

one of Claims 1 to 7.



