THERMOPLASTI C RESI N COVPCSI TI ON AND MOLDED ARTI CLE THEREOF
Technical Field

[ 0001] The present invention relates to a thernoplastic
resin conposition which includes a polycarbonate resin and a
graft copol yner including, as a rubber conponent, a rubbery
pol ymer having a specific average particle size and particle
size distribution, and which has an excel |l ent bal ance of
properties such as inpact resistance, fluidity and heat

resi stance. The invention also relates to a nolded article
obt ai ned by nol ding the thernoplastic resin conposition.
Background Art

[ 0002] Conposi tions including a polycarbonate resin and an
ABS resin (hereinafter, witten as "PC/ ABS resin
conposition”) are used in various applications including
vehicle parts, honme appliances and office equi pnment parts
because of their excellent inpact resistance, heat

resi stance and workability during nolding. Because ABS
resin is poor in weather resistance due to their containing
a but adi ene rubber, conpositions have been presented which

i nclude a pol ycarbonate resin and a resin free fromthis
diene in the polymer main chain, for exanple, an AES resin

i ncl udi ng an et hyl ene- propyl ene-non- conj ugat ed di ene rubber,
or an ASA resin including an acrylic rubber (hereinafter,
witten as "PC/ ASA resin conpositions").

[ 0003] Patent Literature (PTL) 1 presents a thernoplastic



resin conposition which includes an ASA resin that includes

a specific conposite rubber conposed of a conjugated diene

rubbery polynmer and a crosslinked acryl ate ester pol yner,

and a pol ycarbonate resin.

[ 0004] Patent Literature 2 presents an aronatic

pol ycarbonate resin conposition that includes an aromatic

pol ycarbonate resin, a copolyner as a fluidity nodifier

whi ch includes polyner units derived froma specific

(nmeth)acryl ate ester such as phenyl nethacryl ate and pol yner

units derived froman aromatic vinyl, and a rubber-nodified

resin as an inpact nodifier.

[ 0005] PTL 1. Japanese Patent Publication 2013-151652A
PTL 2: Japanese Patent Publication 2006-257127A

[ 0006] Conventional thernoplastic resin conpositions are

still insufficient and are to be inproved in terns of the

bal ance of properties such as inpact resistance, fluidity

and heat resistance.

[ 0007] An object of the invention is to provide a

t hernopl astic resin conposition having an excel |l ent bal ance

of properties such as inpact resistance, fluidity and heat

resi stance, and to provide a nolded article obtained from

t he thernoplastic resin conposition.

Summary of Invention

[ 0008] The present inventor has found that the above

obj ect can be achieved by using a graft copol ynmer obtai ned



by graft polymerizing a nononmer such as a vinyl cyanide
nmonomer or an aromatic vinyl nononer to a rubbery pol yner
having a specific average particle size and particle size
distribution. The present invention has been conpl eted
based on the finding.
[ 0009] Specifically, a summary of the invention is as
descri bed bel ow.
[ 0010] [1] A thernoplastic resin conposition conprising
10 to 95 parts by weight of a polycarbonate resin (A and 5
to 90 parts by weight of a graft copolyner (B) wherein the
total is 100 parts by weight,

the graft copolynmer (B) being a graft copol ynmer
obtai ned by graft polynerizing 20 to 90 parts by wei ght of
at | east one nononer including at |east an aromatic vinyl
mononer and/or a vinyl cyanide nononmer to 10 to 80 parts by
wei ght of a rubbery pol yner having a wei ght average particle
size of 150 to 450 nm and having a particle size for a
curul ative weight fraction of 10 wt% of 50 to 250 nm and a
particle size for a cunul ative weight fraction of 90 wt % of
450 to 650 nm (wherein the total of the rubbery pol yner and
t he nononer(s) is 100 parts by weight).
[ 0011] [2] A thernoplastic resin conposition conprising
10 to 95 parts by weight of a polycarbonate resin (A, 5to
90 parts by weight of a graft copolyner (B), and not nore

than 50 parts by wei ght of a copolynmer (C) wherein the tota



is 100 parts by weight,

the graft copolyner (B) being a graft copol yner
obtai ned by graft polynerizing 20 to 90 parts by wei ght of
at | east one nononer including at |east an aromatic vinyl
nmonomer and/or a vinyl cyanide nononmer to 10 to 80 parts by
wei ght of a rubbery pol yner having a wei ght average particle
size of 150 to 450 nm and having a particle size for a
curul ative weight fraction of 10 wt% of 50 to 250 nm and a
particle size for a cunul ative weight fraction of 90 wt % of
450 to 650 nm (wherein the total of the rubbery pol yner and
the nmononer(s) is 100 parts by weight); and

t he copolyner (C) being a copol yner obtai ned by
copol ynerizing at | east two nononers selected fromthe group
consi sting of an aromatic vinyl nononer,a vinyl cyanide
mononer and anot her vinyl nonomer copol ynerizable with these
noNONer s.
[ 0012] [3] A nolded article obtained by nol ding the
t hernopl astic resin conposition according to [1] or [2].
Advant ageous Effects of Invention
[ 0013] The thernoplastic resin conposition according to
the present invention has an excellent bal ance of properties
such as inpact resistance, fluidity and heat resistance, and
such nol ded articles obtained fromthe thernoplastic resins
are al so provided.

Description of Enbodi nents



[ 0014] Her ei nbel ow, enbodi ments of the invention will be
descri bed in detail.

[ 0015] In the invention, the term"(nmeth)acrylic acid"
means one or both of "acrylic acid" and "nethacrylic acid".
The term "al kyl (neth)acrylate ester™ indicates one or both
of "alkyl acrylate ester” and "al kyl nmethacryl ate ester".
The sane applies to the term"(nmeth)acryl ate"”.

The pol ycarbonate resin (A) is sonetinmes witten as the
"conponent (A)", the graft copolynmer (B) as the "conponent
(B)", and the copolyner (C) as the "conponent (C)".

[ 0016] [ Ther mopl astic resin conposition]

A thernoplastic resin conposition of the present
i nvention includes 10 to 95 parts by weight of a
pol ycarbonate resin (A), 5 to 90 parts by weight of a graft
copol yner (B) described below, and O to 50 parts by wei ght
of a copolynmer (C) described belowin a total anpbunt of 100
parts by wei ght.

The graft copolyner (B) is a graft copol yner obtai ned
by graft polynerizing 20 to 90 parts by wei ght of one, or
two or nore nononmers including at |east an aromatic vinyl
nmonomer and/or a vinyl cyanide nonomer onto 10 to 80 parts
by wei ght of a rubbery polyner. The rubbery polynmer has a
wei ght average particle size of 150 to 450 nm The rubbery
pol ymer has a particle size for a cunmulative weight fraction

of 10 wt% of 50 to 250 nmand a particle size for a



curmul ati ve wei ght fraction of 90 wt % of 450 to 650 nm
(wherein the total of the rubbery polynmer and the nmononer(s)
is 100 parts by weight).

The copolynmer (C) is a copol yner obtained by
copol ynmeri zing two or nore nonomners selected from an
aromati c vinyl nononer,a vinyl cyani de nononer and anot her
vi nyl nonomer copol ynerizable with these nononers.
[ 0017] The thernoplastic resin conposition of the present
invention attains an excel |l ent bal ance of properties such as
i npact resistance, fluidity and heat resistance by its
containing 10 to 95 parts by weight of the pol ycarbonate
resin (A), 5to 90 parts by weight of the graft copol yner
(B), and 0 to 50 parts by weight of the copolyner (C. Even
a failure to satisfy these conditions by any one of these
conponents results in a poor balance of properties such as
i npact resistance, fluidity and heat resistance. Fromthe
poi nt of view of the balance of properties, the content of
t he pol ycarbonate resin (A) is preferably 20 to 90 parts by
wei ght, and nore preferably 30 to 70 parts by weight. The
content of the graft copolynmer (B) is preferably 10 to 80
parts by weight, and nore preferably 10 to 60 parts by
wei ght. The content of the copolynmer (C) is preferably 0 to
45 parts by weight, and nore preferably O to 40 parts by
weight. (The total of the polycarbonate resin (A), the

graft copolyner (B) and the copolyner (C) is 100 parts by



wei ght .)
[ 0018] <Pol ycarbonate resin (A)>

The pol ycarbonate resin (A) is a polyner obtained by a
phosgene process in which various di hydroxydi aryl conpounds
are reacted with phosgene, or by a transesterification
process in which a di hydroxydiaryl conpound is reacted with
a carbonate ester such as di phenyl carbonate. Typi cal
exanpl es include aromati c pol ycarbonate resins produced from
2, 2-bi s(4- hydr oxyphenyl ) propane (bi sphenol A).
[ 0019] Exanpl es of the dihydroxydi aryl conmpounds ot her
t han bi sphenol A include bi s(hydroxyaryl)al kanes such as
bi s(4- hydr oxyphenyl ) net hane, 1, 1-bi s(4-hydroxyphenyl) et hane,
2, 2-bi s(4- hydr oxyphenyl ) but ane, 2, 2-bi s(4-
hydr oxyphenyl ) oct ane, bi s(4-hydroxyphenyl)di phenyl nmet hane,
2, 2-bi s(4- hydr oxy- 3-net hyl phenyl ) propane, 1, 1-bi s(4-hydroxy-
3-tert-butyl phenyl) propane, 2, 2-bis(4-hydroxy- 3-
br omophenyl ) propane, 2, 2-bi s(4-hydroxy- 3, 5-
di br onophenyl ) propane and 2, 2-bi s(4- hydroxy- 3, 5-
di chl or ophenyl ) propane, bi s(hydroxyaryl)cycl oal kanes such as
1, 1- bi s(4- hydr oxyphenyl ) cycl opent ane and 1, 1- bi s(4-
hydr oxyphenyl ) cycl ohexane, di hydroxydi aryl ethers such as
4, 4" -di hydr oxydi phenyl ether and 4, 4'-di hydroxy-3, 3" -
di met hyl di phenyl ether, dihydroxydi aryl sulfides such as
4, 4" -di hydr oxydi phenyl sulfide and 4, 4'-di hydroxy-3, 3' -
di met hyl di phenyl sul fide, dihydroxydiaryl sulfoxides such as



4, 4" - di hydr oxydi phenyl sul foxi de, and di hydroxydi aryl
sul fones such as 4, 4'-di hydroxydi phenyl sul fone and 4, 4" -
di hydr oxy- 3, 3' - di net hyl di phenyl sul f one.

These conpounds nmay be used solely, or two or nore may
be used in conmbination. Further, these conpounds may be
used as m xtures wth other conpounds such as piperazine,

di pi peridyl hydroqui none, resorcin and 4, 4" -

di hydr oxydi phenyl .

[ 0020] The above di hydroxydi aryl conpounds may be used as
m xtures with trihydric or pol yhydric phenol conpounds
descri bed bel ow. Exanples of such trihydric or polyhydric
phenol s i nclude phl oroglucine, 4,6-dinmethyl-2,4,6-tri-(4-
hydr oxyphenyl ) - heptene, 2,4,6-trimethyl-2,4,6-tri-(4-

hydr oxyphenyl ) - heptane, 1, 3,5-tri-(4-hydroxyphenyl)-benzol,
1,1, 1-tri-(4-hydroxyphenyl)-ethane and 2, 2-bi s-(4, 4-di (4-
hydr oxyphenyl ) cycl ohexyl ) - pr opane.

[ 0021] The viscosity average nol ecul ar wei ght (M) of the
pol ycarbonate resin (A) is preferably 10,000 to 80, 000, or
in particular 15,000 to 60, 000.

[ 0022] The pol ycarbonate resin (A) is preferably produced
by reacting the materials such as the di hydroxydi aryl
conpound optionally with use of reagents such as a nol ecul ar
wei ght nodifier and a catalyst so as to obtain a viscosity
average nol ecul ar weight in the above range.

[ 0023] Speci fic exanples of the polycarbonate resins (A



i nclude "lupilon series" and "NOVAREX series" manufactured
by M tsubi shi Engi neering-Plastics Corporation, and "TARFLON
series" manufactured by lIdemtsu Kosan Co., Ltd.
[ 0024] In the invention, two or nore kinds of the
pol ycarbonate resins (A) may be used as a m xture. For
exanple, two or nore kinds of polycarbonate resins having
different viscosity average nol ecul ar wei ghts may be m xed
together to control the viscosity average nol ecul ar wei ght
to fall in the above preferred range.
[ 0025] <Graft copolyner (B)>

The graft copolyner (B) is one obtained by graft
pol ymeri zing an aromatic vinyl nonomer and/or a vinyl
cyani de nononer and optionally at | east one nononer selected
from additional vinyl nononers copol ynerizable with the
above nmononers, in the presence of a rubbery pol yner having
a specific average particle size and particle size
distribution (hereinafter, sometinmes witten as the "rubbery
polymer (e)").
[ 0026] The type of rubber of the rubbery polyner (e) used
in the invention is not particularly limted. Exanples
i ncl ude di ene rubbers such as pol ybut adi ene, al kyl
(rmeth)acryl ate rubbers such as butyl acrylate rubber,
et hyl ene- propyl ene copol yner rubbers such as ethyl ene-
propyl ene rubber, polyorganosil oxane rubbers, diene/alkyl

(meth)acryl ate conposite rubbers, and



pol yor ganosi | oxane/ al kyl (meth)acryl ate conposite rubbers.
Preferred rubbers are al kyl (neth)acryl ate rubbers,

di ene/ al kyl (meth)acryl ate conposite rubbers and

pol yor ganosi | oxane/ al kyl (meth)acryl ate conposite rubbers.

[ 0027] These rubbery polymers nay be used solely, or two
or nore may be used in conbination

[ 0028] From the point of view of inpact resistance, the
wei ght average particle size of the rubbery polyner (e) is
150 to 450 nm and preferably 200 to 400 nm The wei ght
average particle size of the rubbery polynmer (e) nay be
controll ed by a known net hod.

[ 0029] From the point of view of inpact resistance, the
particle size of the rubbery polynmer (e) for a cunul ative
wei ght fraction of 10 wt%is 50 to 250 nmand that for a
cunul ative weight fraction of 90 wt%is 450 to 650 nm and
preferably the particle size for a 10 ww% fraction is 100 to
200 nmand that for a 90 wt% fraction is 500 to 600 nm

[ 0030] The particle sizes of the rubbery polynmer (e) for
the respective cunul ative weight fractions nmay be controlled
by a known nethod for controlling a particle size
distribution. Some exanple nmethods are described bel ow

[ 0031] I n continuous polynerization, an enulsifier and a
rubbery nononmer as a raw material for a rubbery polyner are
i ntroduced over a long tine so as to produce a rubbery

pol ymer having the desired particle size distribution.



Rubbery polymers having different particle sizes are
provi ded separately and are m xed together so as to give a
rubbery polynmer having the desired particle size
di stribution.

A rubbery polynmer having a relatively snmall particle
size is produced first and is thereafter enlarged by
aggregation so as to form an aggregated and enl arged rubbery
pol ymer having the desired particle size distribution.

[ 0032] When the rubbery polyner is produced by emnul sion
pol ynmeri zation, the weight average particle size and the
particle size distribution may be control |l ed by
appropriately selecting the type and anount of the

enmul sifier. |In continuous polynerization, dropping of a
rubbery nononmer is acconpani ed by a decrease in the pH of
the latex, and the stability of the latex is sonetines | ost
to cause the generation of coagula. In such a case, the

pol yneri zati on may be conducted stably by using an

enul sifier that exhibits a stable enmulsifying ability even
under acidic conditions such as sodi um al kyl benzenesul f onat e.
[ 0033] When a rubbery polynmer is produced with a
relatively small particle size and is thereafter enl arged,
the enl argenent treatnent is preferably perfornmed by m xing
the latex of the relatively small particul ate rubbery
polymer with a |l atex of an acid group-containing copol yner,

and is nore preferably such that a condensed acid salt is



added prior to the m xing of the acid group-containing

copol yner | atex. Such enl argenent provides a rubbery

pol ymer (e) having the desired average particle size and
particle size distribution. The addition of a condensed
acid salt controls the formation of a rubbery pol ymer having
a small particle size.

[ 0034] The condensed acid salt added prior to the m xing
of the acid group-containing copolyner latex in the

enl argenment treatnment nmay be a salt of a condensed acid such
as of phosphoric acid or silicic acid, with an alkali netal
and/or an alkaline earth netal. A preferred condensed acid
salt is a salt of pyrophosphoric acid, which is the
condensed aci d of phosphoric acid, with an alkali netal.

Sodi um pyr ophosphat e or potassi um pyrophosphate is
particularly preferable. The anount in which the condensed
acid salt is added is preferably 0.1 to 10 parts by wei ght,
and nore preferably 0.5 to 7 parts by weight with respect to
100 parts by nass (in ternms of solids) of the relatively
smal | particul ate rubbery polyner latex. I1f the anmount of

t he condensed acid salt added is below the [ower |[imt, the
enl argenment does not proceed sufficiently. I1f the anmount of
t he condensed acid salt is above the upper Iimt, the

enl argenment does not proceed sufficiently or the stability
of the rubber latex is sonetines |ost to cause a heavy

generation of coagul a.



[ 0035] The aci d group-contai ning copolyner |atex used in
the enlargenent is one obtained by polynerizing in water a
nmonomer m xture including an acid group-containi ng nononer,
an al kyl (nmeth)acrylate ester nononer and optionally an
addi ti onal nononer copol yneri zable with the above nononers.

[ 0036] The acid group-containing nononmer is preferably a
car boxyl group-contai ni ng unsaturated conpound. Exanples of
such conpounds include (nmeth)acrylic acid, itaconic acid and
crotonic acid, with (neth)acrylic acid being particularly
preferable. The acid group-containing nononmers nmay be used
solely, or two or nore may be used in conbination

[ 0037] Exanpl es of the al kyl (meth)acrylate ester nonomers
i nclude esters of acrylic acid and/or nethacrylic acid with
an al cohol having a C_.i> linear or branched al kyl group,

such as nethyl acrylate, ethyl acrylate, propyl acrylate, n-
butyl acrylate, isobutyl acrylate, t-butyl acrylate, 2-

et hyl hexyl acrylate, nmethyl nethacrylate, ethyl nethacrylate,
propyl nethacrylate, n-butyl nethacrylate, isobutyl

met hacryl ate, t-butyl nethacrylate and 2-ethyl hexyl

met hacrylate. O these, those al kyl (nmeth)acrylate esters
having a Cy.g al kyl group are particularly preferable. The

al kyl (meth)acrylate ester nononmers may be used solely, or
two or nore nay be used in conbination

[ 0038] The additional nmononmers are those nononers which

are copol yneri zable with the acid group-containing nonomers



and the al kyl (nmeth)acrylate ester nononers and do not

bel ong to acid group-containing nononers or al kyl
(meth)acrylate ester nononers. Exanples of the additional
mononers include aromatic vinyl nononers (for exanple,
styrene, o-nethyl styrene and p-nethyl styrene), vinyl cyanide
nmononers (for exanple, acrylonitrile and nethacrylonitrile),
and conpounds having two or nore polynerizable functional
groups (for exanple, allyl nethacrylate, polyethylene glycol
di met hacryl ate ester, triallyl cyanurate, triallyl

i socyanurate and triallyl trinellitate). The additional
mononers may be used solely, or two or nore may be used in
conbi nati on

[ 0039] The anobunts of the polynerizabl e nmononers expressed
in ternms of the proportions relative to 100 wt % of the acid
group- cont ai ni ng copol yner | atex are such that the anount of
the aci d group-containing nononer is preferably 5 to 40 wt %
or nore preferably 8 to 30 wt% the anount of the al kyl
(meth)acrylate ester nmononer is preferably 60 to 95 wt % or
nmore preferably 70 to 92 wt% and the anmount of the
addi ti onal copol yneri zable nononmer is preferably O to 48 wt %
or nore preferably 0 to 30 ww% If the proportion of the
aci d group-containing nononer is belowthe lower Iimt, an
insufficient enlargenent ability results. |f the proportion
of the acid group-containing nononer is above the upper

l[imt, large anobunts of coagula are formed during the



production of the acid group-containing copolyner |atex.
[ 0040] The acid group-containing copolyner |atex my be
produced by a usual erul sion polynerization nethod.
[ 0041] The emul sifier used in the enul sion polynerization
may be a single or a conbination of two or nore kinds of
known enul sifiers such as anionic enulsifiers selected from
anong ot hers, carboxylate enulsifiers represented by al kal
netal salts of oleic acid, palmtic acid, stearic acid and
rosin acid, and alkali netal salts of al kenyl succinic acids,
as well as alkylsulfate esters, sodium
al kyl benzenesul f onat es, sodi um al kyl sul fosucci nates and
sodi um pol yoxyet hyl ene nonyl phenyl ether sulfate esters.
[ 0042]

The emul sifier may be used in such a manner that the
whol e anmount is added at once during an initial stage of
pol ymeri zation, or a portion is used at an initial stage and
the rest is added during the polynerization intermttently
or continuously. The anobunt and manner in which the
enmul sifier is used have inpacts on the particle size of the
aci d group-containing copolyner |atex and thus on the
particle size of the enlarged rubbery polyner (e). It is
therefore necessary to use the enulsifier in an appropriate
anount and in an appropriate nmanner.
[ 0043] The pol ynerization may involve a pol ynerization

initiator such as a thermally deconposable initiator or a



redox initiator. Exanples of the thermally deconposable
initiators include potassium persul fate, sodium persulfate
and anmoni um persul fate. Exanples of the redox initiators

i ncl ude conbi nati ons of an organi c peroxi de such as cunene
hydr oper oxi de, sodi um f or mal dehyde sul foxylate, and an iron
salt. These initiators may be used solely, or two or nore
may be used in conbination

[ 0044] To control the nol ecul ar wei ght, nercaptans such as
t - dodecyl nmercapt an and n-octyl nercaptan, and chain transfer
agents such as terpinol ene and o-nethyl styrene di ner may be
used. To adjust the pH, alkalis, acids and el ectrol ytes as
vi scosity depressants nmay be added.

[ 0045] The amount in which the acid group-containing
copolymer latex is added is preferably 0.1 to 10 parts by
mass (in ternms of solids), and nore preferably 0.3 to 7
parts by nass with respect to 100 parts by mass (in terns of
solids) of the relatively small particul ate rubbery pol yner
|atex. |If the amount of the acid group-containing copolyner
|latex is belowthe lower |imt, the enlargenent does not
proceed sufficiently and | arge anmounts of coagula are
sonetimes generated. If the anmount of the acid group-
cont ai ni ng copolyner |atex is above the upper limt, the pH
of the enlarged latex is so decreased that the stability of
the latex tends to be |ost.

[ 0046] A crosslinked structure may be introduced into the



rubbery polynmer (e). Exanples of the crosslinking agents
used in this case include divinyl benzene, allyl
(meth)acrylate, ethylene glycol di(nmeth)acrylate, diallyl
pht hal at e, di cycl opent adi ene di (et h) acryl ate,
trimethyl ol propane tri(neth)acrylate, pentaerythritol
tetra(neth)acrylate, 1, 4-butanediol di(neth)acrylate, 1,6-
hexanedi ol di (neth)acrylate, triallyl cyanurate and triallyl
i socyanurate. These agents may be used solely, or two or
nore may be used in conbination

[ 0047] O the nonomers graft polynerized on the rubbery
pol ymer (e), exanples of the aromatic vinyl nononmers include
styrene, o-nethyl styrene, p-nethylstyrene and bronostyrene.
One, or two or nore of these nononmers may be used. Styrene
and a-net hyl styrene are particularly preferable.

[ 0048] Exanpl es of the vinyl cyani de nononers include
acrylonitrile, nmethacrylonitrile, ethacrylonitrile and
fumaronitrile. One, or two or nore of these nononers may be
used. Acrylonitrile is particularly preferable.

[ 0049] In addition to the aromatic vinyl nononer and the
vi nyl cyani de nononer, an additional vinyl nononer

copol ynmeri zable with these nononmers nay be graft polynerized
on the rubbery polyner (e). Exanples of the copol ynerizabl e
addi ti onal vinyl nononer include (neth)acrylate ester
nmononer, nal ei m de nononmer and am de nononer. One, or two

or nore of these nononers may be used.



[ 0050] Exanpl es of the (nmeth)acrylate ester nononers
i nclude nethyl (neth)acrylate, ethyl (neth)acrylate, propyl
(meth)acrylate, butyl (nmeth)acrylate, 2-ethyl hexyl
(meth)acryl ate, phenyl (nmeth)acrylate, 4-t-butyl phenyl
(et h)acryl ate, bronophenyl (neth)acrylate, dibronophenyl
(et h)acrylate and chl orophenyl (neth)acryl ate.
[ 0051] Exanpl es of the mal ei m de nonomers include N
phenyl mal ei m de and N-cycl ohexyl mal ei m de.
[ 0052] Exanpl es of the am de nononers include acryl am de
and net hacryl am de.
[ 0053] The above nononers may be graft polynerized to the
rubbery polynmer (e) in any proportion without limtation.
Sone preferred ratios are described bel ow

60 to 90 wt % aronmatic vinyl nononer, 10 to 40 w % vi nyl
cyani de nononer, and O to 30 wt % copol yneri zabl e addi ti onal
vi nyl nononer;

30 to 80 wm % aromatic vinyl nononer, 20 to 70 wt %
(meth)acrylate ester nononer, and 0 to 50 wt %
copol yneri zabl e additi onal vinyl nononer; or

20 to 70 wt% aromatic vinyl nononer, 20 to 70 w %
(meth)acrylate ester nononer, 10 to 60 w % vi nyl cyani de
mononer, and 0 to 30 wt % copol yneri zabl e addi ti onal vinyl
nononer .
[ 0054] The graft copolynmer (B) used in the invention is

obtai ned by graft polymerizing 20 to 90 parts by wei ght of



one, or two or nore kinds of the above nononers onto 10 to
80 parts by weight of the rubbery polynmer (e) (the total of
t he rubbery polynmer and the nononer(s) is 100 parts by
weight). If the amount of the rubbery polynmer (e) is |less
than 10 parts by wei ght, the obtainable thernoplastic resin
conposition will be poor in inpact resistance. The fluidity
of the obtainable thernoplastic resin conposition is
deteriorated if the anount of the rubbery polyner (e) is

| arger than 80 parts by weight. It is preferable that the
anount of the rubbery polynmer (e) be 30 to 70 parts by

wei ght and that of the nononer(s) be 30 to 70 parts by
weight, and it is nore preferable that the anobunt of the
rubbery polyner (e) be 40 to 60 parts by wei ght and that of
t he nononer(s) be 60 to 40 parts by weight (the total of the
rubbery polynmer and the nmononer(s) is 100 parts by weight).
[ 0055] The graft copolymer (B) in the invention nay be
produced by any techniques without limtation, for exanple,
by emul si on pol ynerization, suspension polynerization or
bul kK pol ynerization. |In the case of emulsion polynerization,
graft polynerization of the above nononers to the rubbery
polymer (e) results in a latex of the graft copolynmer (B)
The latex of the graft copolyner (B) may be solidified by a
known nmet hod, and the solid may be washed, dehydrated and
dried to give a powder of the graft copol yner (B)

[ 0056] When the graft copolymer (B) is produced by



enul si on pol yneri zation, the nolecul ar weight and graft
ratio of the grafted conponents may be controll ed by
appropriately selecting the type and anount of the

enul sifier, the type and amount of the initiator, and the
production conditions such as polynerization tine,

pol ynmeri zation tenperature and stirring conditions.

[ 0057] The emul sifier used in the enul sion polynerization
is preferably an anionic emul sifier because it provides
excellent stability of the latex during the enul sion

pol ynmeri zation and allows the polynerization ratio to be

i ncreased. Exanples of the anionic enulsifiers include
carboxyl ate salts (for exanple, sodium sarcosinate, fatty
acid potassium fatty acid sodium dipotassium

al kenyl succi nate and rosin acid soap), alkylsulfate ester
salts, sodium al kyl benzenesul fonat es, sodi um

al kyl sul f osucci nates and sodi um pol yoxyet hyl ene nonyl phenyl
ether sulfate esters. To prevent the hydrolysis of the
nmononers, preferred emulsifiers are, anong others, sodium
sarcosi nate, dipotassi um al kenyl succi nates, al kylsulfate
ester salts, sodium al kyl benzenesul fonat es, sodi um

al kyl sul f osucci nates and sodi um pol yoxyet hyl ene nonyl phenyl
ether sulfate esters. From points of view such as

pol ymeri zation stability, dipotassium al kenyl succi nates are
particularly preferable. These enulsifiers may be used

solely, or two or nore nmay be used in conbination



[ 0058] The graft copolymer (B) may be recovered fromthe
graft copolyner (B) latex resulting fromthe enul sion graft
pol ynmeri zation by, for exanple, a wet process in which the
graft copolyner (B) latex is added to a solution of a

coagul ant in hot water to cause the copolyner to be
flocculated as a slurry, or a spray dry process in which the
graft copolyner (B) is recovered sem -directly by spraying
the graft copolymer (B) latex to an atnosphere bei ng heat ed.
[ 0059] Exanpl es of the coagul ants used in the wet process
i ncl ude inorganic acids such as sulfuric acid, hydrochloric
aci d, phosphoric acid and nitric acid, and netal salts such
as cal ciumchl oride, calciumacetate and al um num sul f at e.
The coagulant is selected in accordance with the enulsifier
used in the polynerization. Wile the recovery of the graft
copolymer (B) is feasible with any type of a coagul ant when
the emul sifier used is a carboxylic acid soap al one such as
fatty acid soap or rosin acid soap, it is preferable that
the graft copolymer (B) be recovered using an inorganic acid
fromthe point of view of residential thermal stability. 1In
the case where the systemincludes an emul sifier that
exhibits a stable emulsifying ability even under acidic
condi tions such as sodi um al kyl benzenesul fonate, it is
necessary to use a netal salt as the coagul ant because the
addition of an inorganic acid causes the recovered liquid to

become cl oudy and thus makes the recovery of the graft



copolymer (B) difficult.

[ 0060] To obtain the graft copolyner (B) in the dry state
fromthe slurry of the graft copolynmer (B) resulting from
the wet process, a nethod nay be adopted in which the
residue of the enulsifier remaining in the slurry is

di ssolved into water by washing and thereafter the slurry is
dehydrated with a device such as a centrifuge or a press
dehydrator and dried with a dryer such as an airborne dryer.
Alternatively, dehydration and drying may be perforned

simul taneously with a device such as a conpression
dehydrator or an extruder. By these nethods, the graft
copolymer (B) nay be obtained as a dry powder or particles.
The graft copolynmer (B) discharged froma conpression
dehydrat or or an extruder may be supplied, w thout being
recovered, directly to an extruder or a nolding apparatus in
whi ch the resin conposition will be produced and shaped.

[ 0061] In the graft copolynmer (B) used in the invention,
the graft ratio (determ ned fromthe anmounts of acetone-

sol ubl e and acet one-i nsol ubl e conponents of the graft
copolynmer (B), and the weight of the rubbery polyner in the
graft copolyner (B)), and the reduced viscosity of acetone-
sol ubl e conponents (neasured at 25°C with respect to a 0.2
g/ dL N, N-di nmet hyl f ormam de solution) are not particularly
limted, and the structure nmay be sel ected appropriately in

accordance with the desired performance. Fromthe point of



vi ew of the bal ance of properties, the graft ratio is
preferably 5 to 150% and the reduced viscosity is preferably
0.2 to 2.0 dL/g.
[ 0062] Specifically, the graft ratio in the graft
copolynmer (B) and the reduced viscosity of acetone-sol uble
conponents are neasured by the nethods described later in
t he section of Exanples.
[ 0063] <Copol ymer (C) >

The copol yner (C) used in the invention is obtained by
copolynmerizing two or nore nononers selected from an
aromati c vinyl nononer,a vinyl cyanide nononer and anot her
vi nyl nonomer copol ynerizable with these nonomers. The
mononers for constituting the copolyner (C) may be simlar
to those nononers used for the graft copol yner (B)
[ 0064] The ratio of the nononers in the copolyner (C) is
not particularly limted. For exanple, the copolyner is
obt ai ned by pol ynerizing a nononer m xture including 60 to
95 wt% or preferably 70 to 85 w % of an aromatic vinyl
mononer, 5 to 40 wt% or preferably 15 to 30 wt % of a vinyl
cyani de nononer, and O to 40 wt% or preferably O to 30 wt%
of an additional nononer copolynerizable with the above
nmononers. The above ratio of the aromatic vinyl nononer,
t he vinyl cyani de nononmer and the additional nonomer ensures
that the graft copolyner (B) and the copolyner (C) wll have

good conpatibility with each other and the obtai nabl e nol ded



articles will be free from appearance defects.
[ 0065] The copol ynmer (C) may be produced by any net hods
without limtation, for exanple, by enulsion polynerization,
suspensi on pol ynerization, solution polynerization or bul k
pol ymeri zati on.
[ 0066] The wei ght average nol ecul ar wei ght (Mv) of the
copolymer (C) is preferably in the range of 50000 to 200000,
and nore preferably in the range of 75000 to 150000. If the
wei ght average nol ecul ar wei ght of the copolyner (C is
bel ow this range, the obtainable nolded articles will be
poor in inpact resistance. The workability during nol ding
is decreased if the wei ght average nol ecul ar wei ght of the
copol yner (C) exceeds the above range. The wei ght average
nol ecul ar wei ght of the copolynmer (C is nmeasured by the
met hod described later in the section of Exanpl es.
[ 0067] <Addi ti onal conponent >

In addition to the conponent (A), the conponent (B) and
t he conponent (C), the thernoplastic resin conposition of
the invention may optionally contain additives, for exanple,
hi ndered am ne light stabilizers; antioxidants such as those
based on hi ndered phenols, sul fur-containing organic
conpounds and phosphor us-cont ai ni ng organi ¢ conpounds;
thermal stabilizers such as those based on phenols and
acryl ates; UV absorbers such as those based on benzoat es,

benzotri azol es, benzophenones and salicyl ates; |ubricants



such as those based on organic nickels and higher fatty acid
am des; plasticizers such as phosphate esters; flanme
retardants and flane retardant auxiliaries such as hal ogen-
cont ai ni ng conpounds, for exanple, polybronophenyl ether,
t et r abr onobi sphenol - A, brom nated epoxy ol i goner and
brom nat ed pol ycarbonate ol i goner, phosphorus conpounds and
antinony trioxide; odor masking agents; pignents such as
carbon bl ack and titani um oxi de; and dyes. Further,
reinforcing agents and fillers may be added, w th exanpl es
i ncluding talc, calciumcarbonate, alum num hydroxi de, glass
fibers, glass flakes, glass beads, carbon fibers and netal
fibers.
[ 0068] <Met hod for producing the thernoplastic resin
conposi ti on>

The thernoplastic resin conposition of the invention
may be obtai ned by m xing the conponents descri bed
her ei nabove. For exanple, the conponents may be m xed
together with use of a known kneadi ng machi ne such as an
extruder, a roller, a Banbury m xer or a kneader.
[ 0069] The pol ycarbonate resin (A), the graft copol yner
(B) and the copolyner (C) may be m xed in any order and in
any manner without l[imtation. These three conponents nmay
be m xed in such a manner that two of the conponents are
m xed and kneaded toget her beforehand and the remai ni ng one

conmponent is m xed and kneaded with the m xture. The other



conponents may be m xed and kneaded at any stage w t hout
[imtation. The nmelt kneading is preferably perforned using
a known extruder at 180 to 300°C.
[ 0070] The thernoplastic resin conposition of the
invention may be used as a m xture with other thernoplastic
resins while still achieving its purpose. Exanples of such
t hernopl astic resins include acrylic resins such as
pol ymet hyl net hacryl ate, pol yester resins such as
pol ybutyl ene terephthal ate resin, polyethylene terephthal ate
resin and polylactate resin, and polyam de resins. One, or
two or nore kinds of these resins may be used.
[ 0071] [ Mol ded article]

A nol ded article of the invention is produced by
nol di ng the thernoplastic resin conposition of the present
i nvention described herei nabove. The thernoplastic resin
conposition of the invention may be nol ded by any nethods
without Iimtation. Exanples of the nolding nethods include
i njection nolding, extrusion, conpression nolding, insert
nol di ng, vacuum form ng and bl ow nol di ng.
[ 0072] The thernoplastic resin conposition of the
invention has excellent fluidity and formability, and the
nol ded articles of the invention obtained by nolding the
conposition have excellent inpact resistance and heat
resi st ance.

[ 0073] The nol ded resin articles of the invention are



suitably used in various applications such as vehicle parts,
building materials, daily necessities, and parts in hone
appl i ances and office equi pnent.

[ 0074] O the use applications of the nolded resin
articles of the present invention, exanples of the vehicle
parts include center clusters, register bezels, console
upper panels, cup holders, door arnrests, inside handl es,
various switch parts, noldings such as audi o nol di ngs, door
mrror housings, radiator grilles, pillar garnishes, rear
conbi nation | anp housi ngs, enblens and roof rails. Exanples
of the building materials include wall materials, floor

mat eri als, wi ndow franmes, handrails, interiors and gutters.
Exanpl es of the daily necessities include tableware, toys
and m scel | aneous goods. Sone of the parts in hone
appl i ances and office equi pnment for which the nol ded
articles are suitably applied are hone appliance parts such
as vacuum cl eaner housi ngs, television housings and air

condi tioner housings, and el ectrical equipnment housings such
as conmuni cati on equi prent housi ngs, |aptop housings, nobile
term nal housi ngs, nobile comuni cation equi prment housi ngs
and liquid crystal projector housings.

Exanpl es

[ 0075] Her ei nbel ow, the present invention will be
described in greater detail by presenting Synthetic Exanples,

Exanpl es and Conparative Exanples. The scope of the



invention is not limted to such Exanpl es w thout departing
fromthe spirit of the invention

In the foll owi ng description, the term"parts”
indicates "parts by weight".
[ 0076] [ Met hods for neasuring properties]

The properties of conmponents used for the production of
t hernopl astic resin conpositions in Exanples and Conparative
Exanpl es were neasured by the foll ow ng net hods.
[ 0077] <Vi scosity average nol ecul ar wei ght of
pol ycar bonat e resi n>

The viscosity was neasured with respect to a solution
of the resin in nethylene chloride as a solvent with use of
an Ubbel ohde vi sconeter, and the nol ecul ar wei ght was
cal cul ated using the Schnell's viscosity equation bel ow.

[n] = 1.23 x 10 “Mm/0 83

(In the equation, nis the intrinsic viscosity and MW
is the viscosity average nol ecul ar wei ght.)
[ 0078] <Solid content in rubbery polyner |atex>

Exactly 1 g of a rubbery polyner | atex was wei ghed, and
vol atil e conponents were evaporated at 200°C for 20 m nutes.
The wei ght of the residue was neasured. The solid content
in the | atex was determ ned using the foll ow ng equati on.
[ 0079]

VVeightofresidue><

Solid content [%] = -
Weight of latex

100




[ 0080] <Pol yneri zati on conversi on>

The pol ynerization conversion was determ ned using the
foll owi ng equati on based on the solid content measured above.
[ 0081]

Pol yneri zati on conversion [ = (S + 100 x Parts by
wei ght of all materials - Parts by weight of naterials
except nmononers and water)/ Total weight of nononers x 100

S: Solid content [%

Parts by weight of all materials: Total parts by weight
of materials such as nononers and water fed to reactor
[ 0082] <Particle size>

The wei ght average particle size and the particle sizes
for the respective cumul ati ve wei ght fractions of conponents
such as rubbery polymers, enlarged rubbers and bl ended
rubbers were determ ned by a photon correlation nmethod using
"M crotrac Mdel: 9230 UPA" manufactured by N KKI SO CO., LTD.
[ 0083] <Graft ratio in graft copolynmer>

A graft copolymer weighing 2.5 g was conbined with
acetone 80 nL, and the m xture was refluxed in a hot water
bath at 65°C for 3 hours to extract acetone-sol uble
conponents. The acetone-insol uble conponents that renai ned
were separated by centrifugation, and the dry wei ght thereof
was neasured to cal culate the wei ght proportion of the
acet one-insol ubl e conponents in the graft copolyner. Based

on the wei ght 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.

[ 0084]

Graft ratio[%] =

Weight proportion of acetone-insolublecomponents— Weight proportion of rubbery polymer §
Weight proportion of rubbery polymer

100

[ 0085] <Reduced vi scosity of acetone-sol uble conponents in
graft copol yner>

Wth use of an Ubbel ohde vi sconeter, the reduced
viscosity nsp/ C (unit: dL/g) was neasured at 25°C with
respect to an N, N-di net hyl formam de sol uti on of acetone-
sol ubl e conponents of a graft copol yner having a
concentration of 0.2 g/dL.

[ 0086] <Wei ght average nol ecul ar wei ght (Ms) of copol yner>

As a measurenent sanple, a solution of a copolymner in
t et rahydr of uran was anal yzed with a GPC (gel perneation
chromat ogr aph) (manufactured by TOSOH CORPORATI ON), and the
nmol ecul ar wei ght was calibrated relative to pol ystyrene
st andar ds.

[ 0087] [ Pol ycarbonate resin (A)]

A commerci al pol ycarbonate (A) was provided ("S- 2000F"
manuf actured by M tsubi shi Engi neering-Plastics Corporation).
The viscosity average nol ecul ar weight (M) of this
pol ycarbonate resin was 22, 000.

[ 0088] [ Synt hesi s of conponent s]
<Synt hetic Exanple 1. Production of rubbery polyner |atex



(e-1)>

A reactor equipped wth a reagent injection container,
a condenser tube, a jacket heater and a stirrer was | oaded
with, while performng stirring, 200 parts of deionized
wat er (hereinafter, witten sinply as water), 2.4 parts of
sodi um al kyl benzenesul fonate, 10 parts of n-butyl acryl ate,
0.05 parts of triallyl isocyanurate and 0.02 parts of cunene
hydr operoxi de. The reactor was purged with nitrogen, and
thereafter the materials were heated.
[ 0089] At an inside tenperature of 60°C, an aqueous
sol ution was added which included 0.09 parts of sodi um
f or mal dehydesul f oxyl ate, 0.006 parts of ferrous sulfate
hept ahydrate salt, 0.012 parts of disodium
et hyl enedi am netetraacetate and 5 parts of water.
Pol ymeri zation was thus initiated. After the generation of
pol ynmeri zati on heat was observed, the jacket tenperature was
set to 60°C and the polynerization was continued until the
generation of polynerization heat ceased. Next, there were
i ntroduced, over a period of 10 hours, 1.8 L/h of a mxture
l[iquid including 99.5 parts of n-butyl acrylate, 0.5 parts
of triallyl isocyanurate and 0.2 parts of cunene
hydr operoxide, 2.4 L/h of an aqueous solution including 2.5
parts of sodi um al kyl benzenesul fonate and 115 parts of water,
and 100 nlL/h of an aqueous solution including 0.09 parts of

sodi um f or mal dehydesul f oxyl ate, 0.006 parts of ferrous



sul fate heptahydrate salt, 0.012 parts of disodi um
et hyl enedi am netetraacetate and 5 parts of water.
Pol yneri zation was carried out continuously at a
pol yneri zation tenperature of 60°C to give a rubbery pol yner
|atex (e-1) (an al kyl acrylate rubber |atex) having a solid
content of 43 wt% a weight average particle size of the
rubbery polynmer of 260 nm a particle size for a 10 %
fraction of 110 nm and a particle size for a 90 vt %
fraction of 550 nm
[ 0090] <Synt hetic Exanple 2: Production of rubbery polymer
latex (e-2)>

A reactor equipped with a reagent injection container,
a condenser tube, a jacket heater and a stirrer was | oaded
with, while performng stirring, 340 parts of water, 1.7
parts of di potassi um al kenyl succi nate (LATEMJL ASK
manuf act ured by Kao Corporation), 100 parts of n-butyl
acrylate, 0.5 parts of triallyl isocyanurate and 0.34 parts
of t-butyl hydroperoxide. The reactor was purged with
nitrogen, and thereafter the materials were heated.
[ 0091] At an inside tenperature of 55°C, an agueous
sol uti on was added whi ch included 0.34 parts of sodium
f or mal dehydesul f oxyl ate, 0.0005 parts of ferrous sulfate
hept ahydrate salt, 0.0015 parts of di sodi um
et hyl enedi am netetraacetate and 10 parts of water.

Pol yneri zation was thus initiated. After the generation of



pol ynmeri zati on heat was observed, the jacket tenperature was
set to 60°C and the polynerization was continued until the
generation of polynerization heat ceased. After 3 hours
fromthe start of polynerization, the systemwas cooled. In
this manner, a rubbery polymer latex (e-2) (an al kyl
acryl ate rubber | atex) was obtained which had a solid
content of 23 wt% a wei ght average particle size of the
rubbery polymer of 105 nm a particle size for a 10 %
fraction of 70 nm and a particle size for a 90 wt % fraction
of 150 nm
[ 0092] <Synt hetic Exanple 3: Production of rubbery polyner
| atexes (e-3) to (e-6)>

Rubbery polyner |atexes (e-3) to (e-6) having the
particle sizes shown in Table 1 were obtained in the sane
manner as in Synthetic Exanple 2, except that the triallyl
i socyanurate was replaced by allyl methacrylate and the

anount was changed as described in Table 1.



[ 0093] [ Tabl e 1]
Amounts of raw materials (parts) 3¢ Particle sizes (nm)
Rubbery _ Particle sizes for
polymer Weight cumulative weight
(e) BA TAIC AMA average fractions
particle size

10 wt% 90 wt%
(e—1) 100 05 — 260 110 550
(e—2) 100 05 — 105 70 150
(e—3) 100 — 0.3 100 80 140
(e—4) 100 — 3.5 100 80 150
(e—5) 100 — 1.2 105 70 150
(e—6) 100 — 0.6 105 80 150

X BA : n—butyl acrylate
TAIC: Triallyl isocyanurate
AMA : Allyl methacrylate
(In the rubbery polymer (e—1), the amount was converted relative to BA as 100 parts.)

[ 0094] <Synt hetic Exanple 4: Production of rubbery polyner

latex (e-7)>

A heat resistant container was | oaded with 100 parts of

1, 3-butadi ene, 1.0 part of t-dodecyl nercaptan, 0.15 parts of

potassium persulfate, 1.5 parts of sodiumrosinate, 0.02

parts of potassium hydroxide, 0.3 parts of sodium

pyr ophosphate and 200 parts of water. The reaction was

performed at 60°C. After 15 hours, the reaction was

term nated by cooling, giving a rubbery polynmer |atex (e-7)

(a pol ybut adi ene rubber | atex) having a solid content of 32

wt% a gel content of 60 wt% a weight average particle size



of 75 nm a particle size for a 10 wt% fraction of 45 nm
and a particle size for a 90 wt% fraction of 110 nm
[ 0095] <Synt hetic Exanple 5: Production of rubbery polymer
| atex (e-8)>

The procedures in Synthetic Exanple 4 were repeated,
except that the anobunt of t-dodecyl nercaptan was changed
from1l.0 part to 0.5 parts, thereby obtaining a rubbery
polymer |atex (e-8) (a pol ybutadi ene rubber |atex) having a
solid content of 33 wt% a gel content of 88 wt% a weight
average particle size of 75 nm a particle size for a 10 wt %
fraction of 40 nm and a particle size for a 90 wt % fraction
of 105 nm
[ 0096] <Synt hetic Exanple 6: Production of acid group-
cont ai ni ng copol ynmer |atex (K-1)>

Under a flow of nitrogen, a reactor equipped with a
reagent injection container, a condenser tube, a jacket
heater and a stirrer was | oaded with 200 parts of water, 2
parts of potassiumoleate, 4 parts of sodium
di octyl sul fosuccinate, 0.003 parts of ferrous sulfate
hept ahydrate salt, 0.009 parts of disodium
et hyl enedi am netetraacetate and 0.3 parts of sodium
f or mal dehydesul foxyl ate. The tenperature was raised to 60°C
After the tenperature had reached 60°C, a m xture including
82 parts of n-butyl acrylate, 18 parts of nethacrylic acid

and 0.5 parts of cunene hydroperoxi de was dropped



continuously over a period of 120 m nutes. After the
conpletion of the dropw se addition, the m xture was aged at
60°C for 2 hours. 1In this manner, an acid group-containing
copol yner latex (K-1) was obtai ned which had a solid content
of 33 wt% a polynerization conversion of 96% and a wei ght
average particle size of the acid group-containing copolyner
of 150 nm
[ 0097] <Synt hetic Exanple 7: Production of acid group-
cont ai ni ng copol yner | atex (K-2)>

The procedures in Synthetic Exanple 6 were repeated,
except that 82 parts of n-butyl acrylate and 18 parts of
met hacrylic acid were changed to 86 parts of n-butyl
acrylate and 14 parts of nethacrylic acid, thereby obtaining
an acid group-containing copolyner latex (K-2) which had a
solid content of 33 W% a polynerization conversion of 95%
and a wei ght average particle size of the acid group-
cont ai ni ng copol yner of 110 nm
[ 0098] <Synt hetic Exanple 8. Production of acid group-
cont ai ni ng copol yner latex (K-3)>

The procedures in Synthetic Exanple 6 were repeated,
except that 82 parts of n-butyl acrylate and 18 parts of
met hacrylic acid were changed to 89 parts of n-butyl
acrylate and 11 parts of nethacrylic acid, thereby obtaining
an aci d group-containing copolyner |atex (K-3) which had a

solid content of 33 W% a polynerization conversion of 97%



and a wei ght average particle size of the acid group-
cont ai ni ng copol yner of 60 nm
[ 0099] <Synt hetic Exanple 9: Production of enlarged rubber
latex (f-1)>

A reactor equipped with a reagent injection container,
a jacket heater and a stirrer was | oaded with 435 parts (100
parts in terms of solids) of the rubbery polyner |atex (e-2)
and, while performng stirring, the inside tenperature was
raised to 30°C with the jacket heater. 0.8 Parts of sodium
pyr ophosphat e was added as a 5 wt % aqueous solution to the
reactor, and stirring was perfornmed sufficiently.
Thereafter, 3 parts (1 part in terns of solids) of the acid
group-cont ai ni ng copol yner latex (K-1) and 0.9 parts (0.3
parts in terms of solids) of the acid group-containing
copolynmer latex (K-2) were added. The m xture was stirred
for 30 mnutes while nmaintaining the inside tenperature at
30°C. In this manner, an enl arged rubber latex (f-1) was
obt ai ned whi ch had a wei ght average particle size of the
enl arged rubber of 350 nm a particle size for a 10 %
fraction of 150 nm and a particle size for a 90 W%
fraction of 580 nm
[ 0100] <Synt hetic Exanple 10: Production of enlarged
rubber | atexes (f-2) to (f-14)>

Enl arged rubber | atexes (f-2) to (f-14) having the

particle sizes shown in Table 2 were obtained in the sane



manner as in Synthetic Exanple 9, except that the types and
anounts of the rubbery polyner |atex (e), sodium

pyr ophosphat e and the acid group-containing copol ynmer

| atexes (K) were changed as described in Table 2.

[0101] [Table 2]

Enlarging conditions Particle sizes (nm)
Enlarged Rubbery Sodi _ACIdt.. . Particle sizes
rubber polymer latex ro zousm;ate gronip; (;Tnmjrmg Weight for cumulative
latex (e) pyrophosp PO average | weight fractions
) latexes (K) particle
Solid Amount Solid size
olids moun olids 0 0
Type (parts) (parts) Type (parts) 10 wt% | 90 wt%
(K—1) 1
(f—1) | (e—2)| 100 0.8 350 150 580
(K—2) 0.3
(K—1) 0.8
(f—2) | (e—5)| 100 05 280 120 480
(K—2) 0.3
(K—1) 0.4
(f—3) | (e—6) | 100 05 210 80 500
(K—2) 0.9
(K—1) 0.6
(f—4) | (e—4)| 100 2 410 190 570
(K—2) 05
(K—1) 0.8
(f—5) | (e—4)| 100 15 390 190 620
(K—2) 05
(K—1) 0.8
(f—6) | (e—5)| 100 0.8 380 230 550
(K—2) 0.2
(K—1) 05
(f—7) | (e—6)| 100 0.6 190 100 510
(K—2) 0.8
(f—8) | (e—4)| 100 1.3 (K—3) 0.1 150 120 190
(f—9) | (e—5)| 100 15 (K—2) 1 280 150 400
(f—10) | (e—6)| 100 1.2 (K—1) 1.2 450 260 580
(K—1) 15
(f—11) | (e—6) | 100 15 580 250 800
(K—2) 05
(f—12) | (e—7)| 100 — (K—3) 0.5 150 110 190
(f—13) | (e—7)| 100 — (K—2) 0.4 320 280 360
(f—14) | (e—8)| 100 — (K—2) 0.7 450 300 690




[ 0102] <Synt hetic Exanple 11: Production of blend rubber
latex (g-1)>

A reactor equipped with a stirrer was | oaded with 260
parts (60 parts in terns of solids) of the rubbery polyner
|atex (e-3) and 174 parts (40 parts in terns of solids) of
the enl arged rubber latex (f-10) while performng stirring.
Thus, a blend rubber latex (g-1) was obtained which had a
wei ght average particle size of 130 nm a particle size for
a 10 wt% fraction of 90 nm and a particle size for a 90 mt %
fraction of 490 nm
[ 0103] <Synt hetic Exanple 12: Production of blend rubber
| atexes (g-2) to (g-5)>

Bl end rubber | atexes (g-2) to (g-5) having the particle
sizes shown in Table 3 were obtained in the same manner as
in Synthetic Exanple 11, except that the type and anount of
t he rubbery polymer |latex or the enlarged rubber |atex were

changed as described in Table 3.



[0104] [Table 3]

Blend Particle sizes(nm)
en Rubbery polymer latex (e) : :
rubber Enlarged rubber latex (f) ' Particle sizes for
latex Weight average | . muylative weight fractions
() particle size
Type Solids (parts) 10 wt% 90 wt%

(e—3) 60

(g—1) 130 90 490
(f—10) 40
(e—3) 30

(g—2) 450 90 710
(f—11) 70
(e—3) 70

(g—3) 110 75 640
(f—11) 30
(f—12) 30

(g—4) 390 150 670
(f—14) 70
(f—13) 50

(g—5) 350 280 600
(f—14) 50

[ 0105] <Synt hetic Exanple 13: Production of graft
copol ynmer (B-1)>

A reactor equipped with a reagent injection container,
a condenser tube, a jacket heater and a stirrer was | oaded
with 260 parts of water (including the water in the rubber
| atex), 140 parts (60 parts in terns of solids) of the
rubbery polyner latex (e-1) and 0.5 parts of sodi um
al kyl benzenesul fonate. The tenperature of the liquid in the
reactor was raised to 60°C. Thereafter, there were added
dropwi se, over a period of 2 hours, an aqueous solution
including 0.2 parts of sodium formal dehydesul f oxyl ate, 0.003

parts of ferrous sulfate heptahydrate salt, 0.017 parts of



di sodi um et hyl enedi am netetraacetate and 10 parts of water,
and a mxture liquid including 15 parts of acrylonitrile, 25
parts of styrene and 0.2 parts of cunene hydroper oxi de,
t hereby perform ng polynerization. After the conpletion of
the dropwi se addition, the liquid was stirred for 30 m nutes
whil e keeping the inside tenperature at 60°C, and was
thereafter cooled. A graft copolyner (B-1) |atex was thus
obt ai ned.
[ 0106] Next, 150 parts of a 1 w % aqueous cal cium acetate
(Ca acetate) solution was heated to 75°C. While stirring
t he aqueous solution, 100 parts of the graft copolynmer (B-1)
| at ex was dropped gradually to the aqueous sol ution, and the
graft copolyner (B-1) was solidified. Further, the
tenperature was increased to 90°C and was held constant for
5 mnutes. Next, the solids were dehydrated, washed and
dried to give the graft copolynmer (B-1) as a powder.
[ 0107] <Synt hetic Exanple 14: Production of graft
copol ymer (B-2)>

A reactor equipped with a reagent injection container,
a condenser tube, a jacket heater and a stirrer was | oaded
with 220 parts of water (including the water in the rubber
| atex), 250 parts (60 parts in terns of solids) of the
enl arged rubber latex (f-1) and 0.2 parts of dipotassium
al kenyl succi nate (LATEMJL ASK manuf act ured by Kao

Corporation). The tenperature of the liquid in the reactor



was raised to 70°C. Thereafter, there was added an aqueous
solution including 0.3 parts of sodium
f or mal dehydesul f oxyl ate, 0.001 part of ferrous sulfate
hept ahydrate salt, 0.03 parts of disodium
et hyl enedi am netetraacetate and 10 parts of water. Next, a
m xture liquid including 15 parts of acrylonitrile, 25 parts
of styrene and 0.2 parts of t-butyl hydroperoxi de was added
dropwi se over a period of 2 hours, thereby perform ng
pol ynmeri zation. After the conpletion of the dropw se
addition, the liquid was stirred for 30 mnutes while
keeping the inside tenperature at 60°C, and was thereafter
cooled. A graft copolyner (B-2) |atex was thus obtained.
[ 0108] Next, 150 parts of a 1.2 w % aqueous sulfuric acid
solution was heated to 75°C. While stirring the agueous
solution, 100 parts of the graft copolyner (B-2) |atex was
dropped gradually to the aqueous solution, and the graft
copolyner (B-2) was solidified. Further, the tenperature
was increased to 90°C and was held constant for 5 m nutes.
Next, the solids were dehydrated, washed and dried to give
the graft copolyner (B-2) as a powder.
[ 0109] <Synt hetic Exanple 15: Production of graft
copolyners (B-3) to (B-16)>

Powdery graft copolyners (B-3) to (B-16) were obtained
in the sanme manner as in Synthetic Exanple 14, except that

the types and anounts of the rubbery polyner |atex, the



enl arged rubber latex or the blend rubber |atex, the nonomer
conponents and the coagul ant were changed as described in
Tabl e 4.
[0110] <Synt hetic Exanple 16: Production of graft
copol ymer (B-17)>

An aut ocl ave was | oaded with 240 parts of water
(including the water in the rubber latex), 180 parts (60
parts in terms of solids) of the blend rubber latex (g-4),
1.5 parts of sem -hydrogenated tall ow soda soap, and an
aqueous solution including 0.05 parts of potassi um hydroxide,
0.004 parts of ferrous sulfate heptahydrate salt, 0.1 part
of sodi um pyrophosphate, 0.15 parts of crystalline glucose
and 10 parts of water. The tenperature of the liquid in the
reactor was increased to 60°C. Wile keeping the
tenperature at 60°C, a mxture liquid including 13 parts of
acrylonitrile, 27 parts of styrene and 0.2 parts of cunene
hydr oper oxi de was added dropw se over a period of 2 hours,
t hereby perform ng pol ynerization. After the conpletion of
the dropwi se addition, the liquid was stirred for 30 m nutes
whil e keeping the inside tenperature at 65°C, and was
thereafter cooled. A graft copolyner (B-17) |atex was thus
obt ai ned.
[0111] Next, an antioxi dant was added to the graft
copol yner latex (B-17), and 150 parts of a 1.2 wt % aqueous

sul furic acid solution was heated to 75°C. Wile stirring



t he aqueous solution, 100 parts of the graft copol ynmer (B-
17) latex was dropped gradually to the aqueous solution, and
the graft copolymer (B-17) was solidified. Further, the
tenperature was increased to 90°C and was held constant for
5 mnutes. Next, the solids were dehydrated, washed and
dried to give the graft copolyner (B-17) as a powder.
[0112] <Synt hetic Exanple 17: Production of graft
copol ymer (B-18)>

A graft copolyner (B-18) was obtained as a powder in
the sane manner as in Synthetic Exanple 16, except that the
bl end rubber latex (g-4) was replaced by the bl end rubber
| atex (g-5).
[ 0113] Tabl e 4 describes the graft ratios and the reduced
vi scosities of acetone-sol uble conponents of the graft

copol yner s obt ai ned.
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[ 0115] <Synt hetic Exanple 18: Production of copolynmer (C) >

A nitrogen-purged reactor was | oaded with 120 parts of
wat er, 0.002 parts of sodium al kyl benzenesul fonate, 0.5
parts of polyvinyl alcohol, 0.3 parts of azoisobutyronitrile
and 0.5 parts of t-dodecyl mercaptan. A nonomer m xture
including 27 parts of acrylonitrile and 73 parts of styrene
was used. While adding styrene in portions sequentially,
the tenperature was increased froma start tenperature of
60°C to 120°C in 5 hours. The reaction was further
performed at 120°C for 4 hours, and thereafter the product
was recovered. In this manner, a copolyner (C having a
wei ght average nol ecul ar wei ght (Md) of 110000 was obt ai ned.
[0116] [ Producti on and eval uation of thernoplastic resin
conposi tion]
<Exanples 1 to 19 and Conparative Exanples 1 to 16>

The pol ycarbonate resin (A), the graft copol yner (B)
and the copolyner (C) were used in the conbinations
described in Tables 5 to 7 and in the anmounts shown in
Tables 5 to 7. Further, 0.5 parts of lubricant "FLO THENE
UF" manufactured by SUM TOMO SEI KA CHEM CALS CO., LTD. was
used as an additive (D). These materials were m xed
together wth use of a Henschel m xer. The resultant
m xture was nelt-kneaded using tw n-screw extruder TEX28V
manuf actured by The Japan Steel Wirks, LTD., at 260°C to

give pellets. The pellets were subjected to the follow ng



eval uations of properties. The evaluation results are
described in Tables 5 to 7.
[0117] <l npact resistance>

The pellets obtained in Exanpl es and Conparative
Exanpl es were each forned into test pieces in accordance
with | SO Test Method 294, and inpact resistance was neasured
at prescribed tenperatures (23°C and -30°C). 1In the inpact
resi stance test, the thickness was 4 nmm and the notched
Char py inpact strength was neasured in accordance with | SO
179. The unit is kJ/nf. (NB indicates Non Break, neaning
that the test piece was not broken and the strength was
unmeasur abl e.)
[0118] <Fl ui di ty>

The pellets obtained in Exanpl es and Conparative
Exanpl es were each tested in accordance with I SO 1133 to
determne the nelt volune flowrate at 220°C and 10 kg | oad.
The unit is cn?/ 10 nin.
[0119] <Fl exural elastic nodul us>

The pellets obtained in Exanpl es and Conparative
Exanpl es were each forned into test pieces in accordance
with 1 SO Test Method 294. The flexural elastic nodul us was
measured at a tenperature of 23°C in accordance with |1SO 178.
The unit is GPa.
[ 0120] <Heat resi stance>

The pellets obtained in Exanpl es and Conparative



Exanpl es were each forned into test pieces in accordance
wth | SO Test Method 294. The defl ection tenperature under
| oad was neasured under a load of 1.8 MPa in accordance with
SO 75. The unit is °C
[0121] <Residential thermal stability>

The pellets obtained in Exanpl es and Conparative
Exanpl es were nol ded on an injection nolding machi ne
(1 S55FP-1. 5A manuf actured by TOSH BA ELECTRI C APPLI ANCES CO.,
LTD., cylinder tenperature: 280°C, nold tenperature: 60°C)
whi | e adopting a nolding cycle of 50 seconds or a nol ding
cycle of 10 mnutes. The nolded articles obtai ned were

tested by the above inpact resistance test (23°C).
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[ 0125] As shown in Tables 5 and 6, the inventive

t hernopl astic resin conpositions of Exanples 1 to 19

attai ned an excel l ent bal ance of properties such as inpact
resi stance, fluidity and heat resistance. |In particular,
excel | ent heat resistance was obtained in Exanple 12. Good
i npact resistance was obtained in Exanples 6 to 11, 13 and
14. Exanples 1 to 4 attained a higher enhancenent in inpact
resistance. In Exanple 5, in which the graft copol ynmer was
recovered using sulfuric acid, good residential thernmnal
stability was al so obtai ned.

[ 0126] As shown in Table 7, poor inpact resistance was
caused in Conparative Exanple 1 which involved | ess than 5
parts by weight of the graft copolymer (B) and in
Conparative Exanple 2 in which the anount of the graft
copolynmer (B) was larger than 90 parts by weight. |npact
resi stance was poor in Conparative Exanples 3, 7, 8, 10 and
13 in which the rubbery polymer in the graft copol yner (B)
had a wei ght average particle size outside the range of 150
to 450 nm Poor inpact resistance was al so encountered in
Conparative Exanples 6, 12 and 16 in which the particle size
of the rubbery polynmer for a cumul ative wei ght fraction of
10 wt % was outside the range of 50 to 250 nm and in
Conparative Exanples 3 to 5, 7, 9, 11 and 13 to 15 in which
the particle size for a 90 wt% fracti on was outside the

range of 450 to 650 nm



| ndustrial Applicability
[0127] The thernoplastic resin conpositions and nol ded
articles thereof provided according to the invention have an
excel | ent bal ance of properties such as inpact resistance,
fluidity and heat resistance. The thernoplastic resin
conpositions and nol ded articles thereof according to the
invention are useful in applications such as vehicle parts,
building materials, daily necessities, and parts in hone
appl i ances and office equi pnment.
[ 0128] 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. 2014-122591 filed on June 13, 2014, the
entire contents of which are incorporated herein by

r ef erence.



CLAI M5
[Caim1]

A thernoplastic resin conposition conprising 10 to 95
parts by weight of a polycarbonate resin (A) and 5 to 90
parts by weight of a graft copolynmer (B) wherein the total
is 100 parts by weight,

the graft copolynmer (B) being a graft copol ynmer
obtai ned by graft polymerizing 20 to 90 parts by wei ght of
at | east one nononer including at |east an aromatic vinyl
nmonomer and/or a vinyl cyanide nononmer to 10 to 80 parts by
wei ght of a rubbery pol yner having a wei ght average particle
size of 150 to 450 nm and having a particle size for a
cunul ative weight fraction of 10 wt% of 50 to 250 nm and a
particle size for a cunul ative weight fraction of 90 wt % of
450 to 650 nm (wherein the total of the rubbery pol yner and
t he nononer(s) is 100 parts by weight).

[Caim 2]

A thernoplastic resin conposition conprising 10 to 95
parts by weight of a polycarbonate resin (A), 5 to 90 parts
by wei ght of a graft copolyner (B), and not nore than 50
parts by weight of a copolyner (C) wherein the total is 100
parts by wei ght,

the graft copolynmer (B) being a graft copol ynmer
obtai ned by graft polynerizing 20 to 90 parts by wei ght of

at | east one nononer including at |east an aromatic vinyl



nmonomer and/or a vinyl cyanide nononmer to 10 to 80 parts by
wei ght of a rubbery pol yner having a wei ght average particle
size of 150 to 450 nm and having a particle size for a

cunul ative weight fraction of 10 wt% of 50 to 250 nm and a
particle size for a cunul ative weight fraction of 90 wt % of
450 to 650 nm (wherein the total of the rubbery pol yner and
t he nononer(s) is 100 parts by weight); and

t he copolyner (C) being a copol yner obtai ned by
copol ynerizing at | east two nononers selected fromthe group
consi sting of an aromatic vinyl nononer,a vinyl cyanide
mononer and anot her vinyl nonomer copol ynerizable with these
noNONer s.

[ aim 3]

The thernoplastic resin conposition according to Claim
1 or 2, wherein the rubbery polynmer in the graft copol yner
(B) is at least one selected fromthe group consisting of
al kyl (meth)acryl ate rubber, diene/alkyl (meth)acrylate
conposite rubber and pol yorganosi | oxane/ al kyl (neth)acryl ate
conposi te rubber
[ A ai m 4]

The thernoplastic resin conposition according to any
one of Clainms 1 to 3, wherein the rubbery polyner in the
graft copolyner (B) is obtained by adding a condensed acid
salt to a latex of a rubbery polymer with a small particle

size and thereafter mxing the latex with an acid group-



cont ai ning copolynmer |latex to enlarge the particle size.
[ aimb5]

The thernoplastic resin conposition according to Claim
4, wherein the anount of the condensed acid salt added is
0.1 to 10 parts by weight with respect to 100 parts by mass
(in terns of solids) of the small particul ate rubbery
pol ymer | atex, and the ampunt of the acid group-containing
copolymer latex is 0.1 to 10 parts by nmass (in terns of
solids) with respect to 100 parts by nmass (in terns of
solids) of the small particul ate rubbery pol yner | atex.

[ aim 6]

The thernoplastic resin conposition according to Claim
4 or 5, wherein the acid group-containing copolyner |atex is
obt ai ned by pol yneri zing a nonomer m xture including an acid
group-cont ai ni ng nononer, an al kyl (neth)acrylate ester
nmonomer and optionally an additional nonomer copol ynerizabl e
W th these nononers
[Claim7]

The thernoplastic resin conposition according to any
one of Claims 1 to 6, wherein the conposition of the
nmononers to be graft polynerized to the rubbery polynmer to
formthe graft copolynmer (B) is one selected fromthe group
consi sting of:

60 to 90 wt % aromatic vinyl nononer, 10 to 40 w % vi nyl

cyani de nononer, and 0 to 30 wt % copol yneri zabl e addi ti onal



vi nyl nononer;

30 to 80 w% aromatic vinyl nononer, 20 to 70 wt %
(meth)acrylate ester nononer, and 0 to 50 wt %
copol yneri zabl e additi onal vinyl nononer; and

20 to 70 wt% aronmatic vinyl nononer, 20 to 70 wm %
(nmeth)acrylate ester nononer, 10 to 60 w % vi nyl cyani de
nmonomer, and O to 30 wt % copol yneri zabl e addi ti onal vinyl
nononer .

[ aim 8]

The thernoplastic resin conposition according to any
one of Clains 1 to 7, wherein the graft copolynmer (B) has
the graft ratio of 5 to 150% and the reduced viscosity of
0.2 to 2.0 dL/g.

[C aim9]

The thernoplastic resin conposition according to Caim
2, wherein the copolyner (C) is a copolymner obtained by
pol ynmeri zing a nononer m xture including 60 to 95 w % of an
aromatic vinyl nmononer, 5 to 40 w% of a vinyl cyanide
nmononer, and O to 40 w % of an additi onal nonomner
copol yneri zable with these nononers, and the wei ght average
nol ecul ar wei ght (Mv) of the copolynmer (C) is in the range
of 50000 to 200000.

[ A ai m 10]
A nol ded article obtained by nolding the thernoplastic

resin conposition according to any one of Clains 1 to 9.



