PROCESS EOR PRCDUCI NG A MALEI M DE- MODI FI ED HEAT- RESI STANT ABS RESI N The
present . friventi on relates to a process for producing a naleimde-nodified
heat‘?e6|stant ABS resin. By enploying the process of the present
i nvention, it is possible to obtain a mal ei m de-nodi fied heat-resistant ABS
resin excellent in falling weight inpact strength, and it is possible to
reduce the wall thickness of a nol ded product as conpared with a nal ei m de
nodi fi ed heat-resistant ABS resin obtained by a conventional process.
Accordi ngly, the naleimde-nodified heat- resistant ARGy &af profparodd by
_ the process of the present invention can be applied to various fields

ncl udi ng fi elThis Shdet HasBeamReplhed parts, el ectric or electronic parts,
household el ect sundries. Heretofore, it has been common for
t he preparation e-nodified heat-resistant ABS resin to knead a
mal ei m de copol yner, an graft copol yner and an AS copol yner all at once
to obtain a mal ei m de-nodified %jhA

-1 -
PROCESS FOR PRODUCING A MALEIMIDE-MODIFIED HEAT-RESISTANT

ABS RESIN
The present invention relates to a process for
5 producing e maleimide-modified heat-resistant ABS resin.
By employing the process of the present invention, it is
possible to obtain a maleimide-modified heat-resistant
ABS resin excellent in falling weight impact strength,
and it is possible to reduce the wall thickness of a
10 molded product as compared with a maleimide modified
heat-resistant ABS resin obtained by a conventional
process. Accordingly, the maleimide-modified heat-
resistant - ABS resin prepared by the process of the
present invention can be applied to various fields
is including fields of automobile parts, electric or
electronic parts, household electric parts and sundries.
Heretofore, it has been common for the preparation of
a maleimide-modified heat-resistant ABS resin to knead a
maleimide copolymer, an ABS graft copolymer and an AS

20 copolymer all at once to obtain a maleimide-modified



-2- heat-resistant ABS resin. However, such a conventional process has a
dramback”that no adequate falling weight inpact strength can thereby be
obt ai ged, and particularly when a pignent is added, the falling weight
i npact 5 strength deteriorates substantially. It is an object of the
present invention to provide a process for producing a nal ei m de-nodi.fied
heat -resi stant ABS resin which has MQﬂ14zﬂling wei ght inpact strength and
whi ch undergoes no substantial deterioration in the 10 falling wei ght
i npact strenyebtevesisitanta ABSymestini.s Howevesrasadh Bheopvendionalvention
provides a process for producing a nal ei m de-nodified heat-resistant ABS
resin conpri pregessnhas & draybacky that ae ASsayeie: fadgdngnweightand an AS
copol yner, which conprises kneading a mal ei mde, )
impact strength can thereby be obtained, and particularly
when a pigment is added, the falling weight impact
5 strength deteriorates substantially.
It is an object of the present invention to provide a
process for producing a maleimide-modified heat-resistant
ABS resin which has high falling weight impact strength
and which undergoes no substantial deterioration in the
10 £falling weight impact strength even when a pigment is
incorporated.
The present invention provides a process for
producing a maleimide-modified heat-resistant ABS resin
comprising a maleimide copolymer, an ABS graft copolymer
15 and an AS copolymer, which comprises kneading a maleimide
copolymer, an ABS graft copolymer and optionally an AS
copolymer to obtain a heat-resistant master batch resin,
and further kneading an ABS graft copolymer and an'AS
copolymer to the heat-resistant master batch resin or
20 kneading a resin composed of an ABS graft copolymer and
an AS copolymer, to the heat-resistant master batch
resin, whereby it is possible to obtain a maleimide-
modified heat-resistant ABS resin which has high falling
weight impact strength and which is less susceptible to
25 deterioration in falling weight impact strength even when

a pigment is incorporated.

Now, the present invention will be described in



copol ynmer,. an ABS graft copol yner and optionally an AS copolyner to obtain
a heat-résistant master batch resin, and further kneading an ABS graft

copol ymér and an AS copol ymer to the heat-resistant naster batch resin or
20 kneading a resin conposed of an ABS graft copolyner and an AS copol yner,
to the heat-resistant master batch resin, whereby it is possible to obtain
a mal ei ni de- nodified heat-resistant ABSresin which has high falling

wei ght inpact strength and which is | ess susceptible to 25 deterioration in
falling wei gidetaidactitdt rneefigremetodre prefipmred iembodioegrorsat ed. Now,

the present invention will be described in -3- detail with reference to
the preferred entiidtstoiys.the maleinide cnpaiyner wolch yway b wsedninbe
used in the present invention, will be described.

the present invention, will be described.
As a first method, the maleimide copolymer can be
5 obtained by a method of copolymerizing a mixture
comprising an aromatic vinyl monomer, an unsaturated
dicarboxylic acid imide derivative and a vinyl monomer
copolymerizable therewith.

As a second method, a method may be mentioned which

10. comprises copolymerizing a mixture comprising an aromatic
vinyl monomer, an unsaturated dicarboxylic acid anhydride
and a vinyl monomer copolymerizable therewith, and then
reacting ammonia and/or a primary amine thereto to
convert the acid anhydriae groups to imide groups.

15 . By either method, the maleimide copolymer can be
obtained.

.The aromatic vinyl monomer may be a styrene monomer
or its substituted monomer, such as styrene, ao-
methylstyrene, vinyl toluene, p-methylstyrene, t-

20 butylstyrene or chlorostyrene. Among them, styrene is
particularly preferred.

The unsaturated dicarboxylic acid imide derivative
may, for example, be maleimide, or a maleimide
derivative, for example, an N-alkylmaleimide such as N-

25 mefhylmaleimide, N-butylmaleimide or N-
cyclohexylmaleimide, or an N-arylmaleimide wherein the

aryl group may, for example, be phenyl, chlorophenyl,



As a firs} method, the naleimde copolymer can be 5 obtained by a nethod of
copol ymerizing a mxture conprising an aromatic vinyl nononer, an
unsat ur at ed di carboxylic acid imde derivative and a vinyl nonomner

copol yneri zabl e therewith. As a second method, a nethod may be mentioned
whi ch 10 conprises copolynmerizing a mxture conprising an aromatic vinyl
nononer, an unsaturated di carboxylic aci anhydride and a vinyl nonomer
copol yneri zabl e therewith, and then reacting amonia and/or a prinmary an ne

thereto to cowetchylphenyli dnetiyxiyphenyll cupstt ibronasishenylips.Siéh By
ei ther method, the nal ei m de copol yner can be obtained. The aromatic vinyl
nonomer may ermivativer mamndrerused iin conbination amromerxtste ofis
styrene, a- nethylstyrene,_ vinyl toluene, p-nethylstyrene, t- 20

but yl st yr ene t¥C @ HWK \efelchemnp fnang: shen y MNerpheny kpale inide | is

icarboxylic acid imde derivative
'pref erred. Tr_]pear'“‘:niscathua\rr ty(adprdé erreé(.y

5 The unsaturated dicarboxylic acid anhydride which is
used in the second method, may, for example, be maleic
anhydride.

The vinyl monomer copolymerizable therewith may, for
example, be a vinyl cyanide monomer such as acrylonitrile

10 or methacrylonitrile, an acrylic acid ester monomer such
as methyl acrylate or ethyl acrylate, a methacrylic acid
ester monomer such as methyl methacrylate or ethyl
methacrylate, a vinyl‘carboxylic acid monomer such as
acrylic acid or methacrylic acid, acrylic acid amide, or

15 methacrylic acid amide. Further, in the first method,
maleic anhydride may also be mentioned. In the second
method, maleic anhydride groups remained as not converted
to maleimide groups, may be incorporated in the
copolymer.

20 | The ammonia or the primary amine to be used in the
second method may be in an anhydrous state or in the form
of an aqueous solution. The primary amine may, for
example, be an alkylamine such as methylamine,
ethylamine, butylamine or cyclohexylamine, or an aromatic

25 amine such as aniline, toluidiﬁe, chioroaniline,
methoxyaniline or tribromoaniline. Among them, aniline

is particularly preferred.



may, for exanple, be maleimde, or a naleimde derivative, for exanple, an
N-alkylnafeinide such as N 25 nethyl nmal ei m de, N-butyl mal eimde or N

cycl oltexyl mal ei m de, or an N-aryl nmal ei m de wherein the aryl group may, for
exanpl e, be phenyl, chlorophenyl, -4- et hyl phenyl, nmet hoxyphenyl or

tri bronophenyl. Such derivatives may be used in conbination as a m xture of
two or nore of them Anong them N-pheﬁypnﬁleinide Is particularly
preferred. 5 The unsaturated di carboxylic acid anhydride which is
used in the seconBornethedfinay, mébhodxaapyepnbeofintonvenhhpdaide. The vi nyl
nononer copol ynerizable therewith may, for exanple, be a vinyl cyanide
mononer such Pelyieyization|metizods suchazs ysespensien polymeyizationd

ester nonomer such, ] . . . .
emulsion polymerization, solution polymerization or bulk

polymerization, may be employed. For the second method,

5 bulk-suspension polymerization, solution polymerization
or bulk polymerization may, for example, be suitably
employed.

The maleimide copolymer is a copolymer comprising
from 40 to 70 wt$ of an aromatic vinyl monomer unit, from

10 30 to 60 wts of an unsaturated dicarboxylic acid imide
derivative unit and from 0 to 20 wt% of other
copolymerizable vinyl monomer unit. If the composition
is outside these ranges, the compatibility with other
components tends to be poor, whereby the falling weight

15 impact strength is likely to be low. More preferably,
the copolymer comprises from 45 to 65 wt% of an aromatic
vinyl monomer unit, from 35 to 55 wt% of an unsaturated
dicarboxylic acid imide derivative unit and from 0 to 15
wtgs of other copolymerizable vinyl monomer unit.

20 Now, the ABS graft copolymer will be described.

The ABS graft copolymer is a graft copolymer obtained
by copolymerizing a monomer mixture comprising an
aromatic vinyl monomer, a vinyl cyanide monomer and other
copolymerizable vinyl monomer, in the presence of a

25 rubber-like polymer.

The rubber-like polymer may, for example, be a

butadiene polymer, a butadiene-styrene copolymer, an



as nethyl -acrylate or ethyl acrylate, a nethacrylic acid ester monomer such
as nethyl nethacrylate or ethyl nmethacrylate, a vinyl carboxylic acid
nmonongr such as acrylic acid or nethacrylic acid, acrylic acid amde, or 15
nmethacrylic acid amde. Further, in the first method, naleic anhydride may
al so be nentioned. In the second nethod, nal eic anhydri de groups remained
as not converted to nmal ei m de groups,‘ﬁd@'be I ncorporated in the copol yner.
20 The ammonia or the primary amne to be used in the second net hod

may be in ane&hyjénerpropatlener cdopdlymergr mnofe thy lameepropydlend-diente
prinmary amne may, for exanple, be an al kylanm ne such as nethyl am ne,

et hyl ani ne, SOPPlymeTe T @mcﬁ@ﬁaﬂybamwnd,eameancmpmhMmem.ZS ami ne such as
ani line, toluidine, chloroaniline, methoxyaniline or tribronmoaniline. Anong
them aniline is TH @ranadiq imgtlemManemer may be the same monomer as

the aromatic vinyl monomer used in the above method for
5 producing the maleimide copolymer. Styrene is
particularly prefefred.

The vinyl cyanide monomer may, for example, be
acrylonitrile or methacrylonitrile, and acrylonitrile is
particularly preferred.

10 As other copolymerizable vinyl monomer, the same
monomer as said other copolymerizable vinyl monomer used
in thé above method for producing the maleimide
copolymer, or an unsaturated dicarboxylic acid imide
derivative, may be employed.

15 The ABS graft copolymer can be obtained by graft-
copolymerizing from 30 to 70 parts by weight of a monomer
mixture comprising from 65 to 80 wts of the aromatic
vinyl monomer, from 20 to 35'wt% of the vinyl cyanide
monomer and from 0 to 10 wtg of other copolymerizable

20 vinyl monomer, in the presence of from 30 to 70 parts by
weight of the rubber-like polymer. If the composition is
outside these ranges, the compatibility with other
components tends to be poor, whereby the falling weight
impact strength is likely to be low. More preferably,

25 the copolymer is obtained by graft-copolymerizing from 40
to 60 parts by weight of a monomer mixture comprising

from 70 to 75 wt% of the aromatic vinyl monomer, from 25



-5- For the first method, any one of conventional polynerization nethods
such as sfispensi on pol ynmeri zation, enul sion pol ynmerization, solution

pol ymeri zati on or bul k polynerization, may be enployed. For the second

met hod, 5 bul k- suspensi on pol ynerization, solution polynerization or bulk
pol ynmeri zati on may, for exanple, be suitably enpl oyed. The nal ei m de
copolyner is a copolynmer conprising from’40 to 70 wt % of an aromatic Vi nyl
nmononer unit, from10 30 to 60 wm % of an unsaturated dicarboxylic acid

i M de derivattoesanwts aofl thenvinyd épanide ahondhmer angofyomr0zadl 20vi nyl
nmononmer unit. |If the conposition is outside these ranges, the conpatibility
wi th ot her conpbrefitcthendeopolymepbzableneiryl moromer) by theght 15

i mpact strength is likely to be low. Mre preferably, the copol yner
conpri ses frc?ﬁﬂ%elll@e%fv@%%ﬂ%nt%rwﬁ’ét%iWlw%gl%\;re?fuhh?,r‘F BeF35 to

55 wt % of an unsat ur at ed
like polymer.

5 In graft polymerization, it is usually difficult to
graft the entire amount of monomers to a rubber-like
polymer, and a non-grafted copolymer will be produced as
a by-product. In the present invention, the graft
copolymer may be a pure graft copolymer having such a

10 non-grafted copolymer positively separated and removed,
or may be a graft polymer which contains such a non-
gréfted copolymer.

For the graft polymerization, any conventional
polymerization technique may be employed. For example,

15 an aqueous non-homogenous polymerization such as
suspension polymerization or emulsion polymerization,
bulk polymerization, solution polymerization or a
precipitation polymerization in a poor solvent for the
resulting polymer, may be mentioned. Emulsion

20 polymerization is preferred from the viewpoint that the
rubber particle size which is influential over the
strength, can easily be controlled.

Now, the AS copolymer will be described.
The AS copolymer is a copolymer comprising an

25 aromatic vinyl monomer unit, a vinyl cyanide monomer unit

and other copolymerizable vinyl monomer unit.

The aromatic vinyl monomer may be the same monomer as



dicarboxyLic acid imde derivative unit and fromO to 15 wt % of ot her

copol yneri zabl e vinyl nononer unit. 20 Now, the ABS graft copol yner

w || be described. The ABS graft copolyner is a graft copol ymer obtained by
copol ynmeri zing a nononer m xture conprising an aromatic vinyl nonomer, a

vi nyl cyani de nononmer and ot her copol ynerizable vinyl nonomer, in the
presence of a 25 rubber-like ponner.'Tﬁe'rubber-Iike pol ymer may, for
exanpl e, be a butadi ene polyner, a butadi ene-styrene copol ynmer, an - 6-
et hyl ene- pr opshe reer amavol ¢ rei ny hrmendnge e nesed oy | Ene - abheve-nepbioned, or an
acrylic acid ester copolyner. The aromatic vinyl nonomer nmay be the sane
nmononer as timethedrefor preparingothe maleimide eopotymeret hiworersech

produci ng the nmal ei m de copol yner. Styrene is . .
monomers, styrené or a-méthylstyrene is particularly

preferred.

5 The vinyl cyanide monomer may, for example, be
acrylonitrile or meghacrylonitrile, and acrylonitrile is
particularly preferred.

As other copolymerizable vinyl monomer, the same
monomer as said other copolymerizable vinyl monomer used
10 in the above-mentioned method for preparing the maleimide
copolymer, may be employed.
The AS copolymer is a copolymer comprising from 65 to
80 wtg of the aromatic vinyi monomer, from 20 to 35 wtsg
of the vinyl cyanide monomer and from 0 to 10 wt$ of
15 other copolymerizable vinyl monomer. If the composition
is outside these ranges, the compatibility with other
components tends to be poor, whereby the falling weight
impact strength is likely to be low. More preferably, it
is a copolymer comprising from 68 to 78 wtgs of the
20 aromatic vinyl monomer, from 22 to 32 wtg of the vinyl
cyanide monomer and from 0 to 10 wts of other
copolymerizable vinyl monomer.
The AS copolymer can be produced by a conventional
polymerization method. For example, a polymerization
25 method such as suspension polymerization, solution
polymerization or emulsion polymerization may be

employed.



particularly preferred. The vinyl cyanide nmononer nmay, for exanple, be
acrylonitfile or methacrylonitrile, and acrylonitrile is particularly
preferyed. 10 As ot her copol ynerizabl e vinyl nmononer, the sane
nononer as said other copolynerizable vinyl nononmer used in the above

met hod for producing the nal ei m de copol ynmer, or an unsaturated

di carboxylic acid imde derivative, nmay Be enpl oyed. 15 The ABS graft
copol yner can be obtained by graft- copolynerizing from30 to 70 parts by
wei ght of a nononBhenfeaturecofipthei pgotess £6rt pr8fuedfigod mhtedmbdeti c
vinyl nononer, from20 to 35 w % of the vinyl cyanide nonomer and fromO to
10 wt % of ot Ieedibied yheatzres s bant \ABS | remimnef | they phesemesence of from
30 to 70 parts by weight of the rubber-like polyner. |f the conposition is
out si de t heselHefRfekon (¥R idpMatR brhat \a fale ride-nedpbirdtReatnds to be

oot wher eby, (e (Al "RASY DRSS SEGSTELIN LR B mbSel O Mo
5 strength is obtained by kneading the ABS graft copolymer
and the AS copolymer or kneading a resin comprising the
ABS graft copolymer and the AS copolymer, to a heat-
resistant master batch resin prepared by kneading the
maleimide copolymer, the ABS graft copolymer and
10 optionally the AS copolymer.

The composition of the heat-resistant master batch
resin is preferably from 50 to 75 wt% of the maleimide
copolymer, from 25 to 50 wts of the ABS graft copolymer
and from 0 to 20 wt$ of the AS copolymer. If the

15 composition is outside these ranges, the falling weight
impact strength or the heat resistance of the finally
obtainable maleimide-modified heat-resistant ABS resin
tends to be low. |

‘The blend ratio of the heat-resistant master batch

20 resin, and the ABS graft copolymer and the AS copolymer,
is preferably from 5 to 70 &t% of the heat-resistant
master batch resin and from 3b to 95 wtg in total of the
ABS graft copolymer and the AS copolymer. If the amount
of the heat-resistant master batch resin is less than 5

25 wt%, the effect for improving the heat resistance tends
to be poor, and if it exceeds 70 wt%, the effect for

preventing deterioration in the falling weight impact



25 the copolyner is obtained by graft-copolymerizing from40 to 60 parts
by wei ght*of a nononer m xture conprising from70 to 75 wt% of the aromatic
vi nyl .nononer, from 25 7 to 30 mt % of the vinyl cyanide nononmer and from
0 to IO wt % of ot her copol ynerizable vinyl nononer, in the presence of from
40 to 60 parts by weight of the rubber- |ike polynmer. 5 In graft

pol ynmeri zation, it is usually difficult %Qthaft the entire anmount of
nononers to a rubber-1ike polymer, and a non-grafted copolynmer wll be
produced as asbyemgtiiucan hottbe gbtabmedievemtbynthe proeess ebpbhener nay
be a pure graft copolyner having such a 10 non-grafted copol ymer
positively sepresernt tmventhoned, or may be a graft pol ynmer which contains

such a non- grafted copol yner )
As a means q§r kneading, a single screw extruder or a

twin screw extruder can suitably be employed. For
5 preliminary blending prior to kneading by an extruder, a
conventional apparatus such as a Henschel mixer or a
tumbler mixer may be employed.
To the heat-resistant master batch resin or the
maleimide-modified heat-resistant ABS resin obtained by
10 the process of the present invention, an antioxidant, an
ultraviolet absorber, a coloring agent, a plasticizer, a
lubricant, a flame retardant, glass fibers, carbon
fibers, calcium carbonate, talc or mica, may, for
example, be incorporated as the case requires.
15 Now, the present invention will be described in
| further detail with reference to Examples. However, it
should be understood Ehat the present invention is by no
means restricted by such specific Examples. In the
Examples, "parts" and "§" mean "parts by weight" and "%
20 by weight", respectively.

Starting material resins

Used as the maleimide copolymer was a copolymer (SMI-
1) of styrene/N-phenylmaleimide = 50/50 having a weight
average molécular weight of 182,000, a copolymer (SMI-2)
25 of styrene/N-phenylmaleimide/acrylonitriles = 50/35/15
having a weight average molecular weight of 165,000, or a

copolymer (SMI-3) of styrene/N-phenylmaleimide/maleic



For the graft polynerization, any conventional polynerization technique may
be enpl oyed. For exanple, 15 an aqueous non-honogenous pol ynerization such
as suspensi on pol ynerization or emnul sion polynerization, bulk

pol yneri zation, solution polynerization or a precipitation polynerization
in a poor solvent for the resulting polyner, nmay be nentioned. Enul sion 20
pol ynerization is preferred fromthe Viﬁﬂpﬁint that the rubber particle
size which is influential over the strength, can easily be controlled. Now,
t he AS copol amhydwide be 424X/ Ddmaviiie Aveight \aerage analogoi Yamer
conprising an 25 aromatic vinyl nononmer unit, a vinyl cyani de nononer unit
and ot her copwight iofal@ 8B4 nononer unit. The aromatic vinyl nonomer

may be the sane nononer as - 8- :
Used as the ABS graft copolymer was a graft copolymer

(GF) comprising 50% of butadiene rubber, 37% of styrene

5 and 13% of acrylonitrile having a graft ratio of 40% and
a weight average molecular weight of the non-grafted
copolymer of 84,000.

Used as the AS copolymer was a copolymer (AS) of
styrene/acrylonitrile = 75/25 having a weight average

10 molecular weight of 128,000.

Fufther, as the resin comprising an ABS graft
copolymer and an AS copolymer, commercially available ABS
resin "Denka GR-2000 (manufactured by Denki Kagaku Kogyo
K.K.)" was used.

15 EXAMPLES 1 TO 10

(1) Preparation of heat-resistant master batch resin

Kneading for preparihé the heat-resistant master
batch resin was carried out by means of a twin screw
extruder TEM-35B manufactured by Toshiba Kikai K.K.

20 (diameter of screw: 37 mm, L/D = 32) at a cylinder
temperature of 280°C, a screw rotational speed of 200 rpm
and a starting material feeding rate of 20 kg/hr. The
compositions of the heat-resistant master batch resins
thus prepared are shown in Table 1. Tﬁe prepared master

25 batch resins were referred to as MB-1 to MB-6,

respectively.



the aromatic vinyl nonomer used in the above-nentioned nethod for preparing
t he mal ei mi de copol ynmer. Anobng such nononers, styrene or a-nethylstyrene is
partieularly preferred. 5 The vinyl cyani de nmononer may, for exanple,
be acrylonitrile or nmethacrylonitrile, and acrylonitrile is particularly
preferred. As other copolynerizable vinyl nonomer, the same nononer as said
ot her copol yneri zable vinyl nononer usd® X0 in the above-nenti oned net hod
for preparing the mal ei mi de copol yner, nay be enpl oyed. The AS copolyner is
a copolynmer conprising from65 to 80 %of the aromatic vinyl nonomer, '

from20 to 35 w% dgf the Yinyl dyanf dej mohondr and fromo0O to 10 wt % of 15
ot her copol yneri zaldl e vi nyl rfondner} f fhe]conpgsition is outside these
ranges, the conpatiloi I'Ptyjvwitth dt hey cpnpgnernjts tgnds to be poor, whereby
the falling weight fi ct]sedendth s |ikely|to'bgd low. Mre preferably, it
is a copolynmer congristng]frgmds tp 7B W % ¢f t hd
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20 aromatic vinyl nmononer, from22 to 32 wt % of the vinyl cyanide nononer
and from0O to 10 wt % of ot her copol ynerizabl e vinyl nononer. The AS

copol yger can be produced by ‘a conventional polynerization nethod. For
exanpl e, a polynerization 25 nmethod such as suspensi on pol ynerization,

sol ution polynerization or enul sion polynerization may be enpl oyed. -9-
The feature of the process for produciﬁg1§ imal ei m de- nodified

heat -resi stant ABS resin of the present invention resides in that a

mal ei m de- nodi(f2)e® depsra tries sifamia léAmirdesimodifidiedy headi+ e i § tan twABB

i npact 5 strength is obtained by kneading the ABS graft copolynmer and the
AS copol yner @esldmeadi ng a resin conprising the ABS graft copol yner and the

AS copol ynmer, to a heat - K .. .
Kneading for preparing the maleimide-modified heat-

resistant ABS resin was carried out by means of a single
5 screw extruder NVC-65 manufactured by Nakatani Kikai K.K.
(diameter of screw: 65 mm, L/D = 32) at a cylinder
temperature of 260°C at a screw rotational speed of 100
rpm and with a lap distance for adjusting the kneading
degree being 10 mm. The discharge rate was about 100
10 kg/hr.

The compositions of the maleimide-modified heat-
resistant ABS resins prepared in accordance with the
method of the present invention and their physical
properties are shown in Tabies 2 and 3 as Examples 1 to

15 10.

20

25



resistant ;master batch resin prepared by kneading the mal ei m de copol yner,
the ABS graft copolymer and 10 optionally the AS copolyner. The

conposi tion of the heat-résistant naster batch resin is preferably from 50
to 75 wt % of the nual ei m de copolynmer, from25 to 50 wt % of the ABS graft
copolymer and fromO to 20 wt% of the AS copolyner. If the 15 conposition
I s outside these ranges, the falling welght inpact strength or the heat
resi stance of the finally obtainable nal ei m de-nodified heat-resistant ABS
resin tends to be low The blend ratio of the heat-resistant master batch

20 resin, and the[ABSTOT [ T FOPYI YI[ET o[ TNE AS COpot yTer, 1p preferably
from5 to 70 wt % of thqg hept - fesijstgnt |[nasker{batch resir] and from 30 to 95
W% in total of the ABY grpft|copol ynerf and the AS copol yner. Jf the anount
of the heat-resist anE';.nag;ter hat ¢h reﬁi ik of assﬁha@S 45 SwtpPs the effect
for inproving the he& |res}sthnc¢ tgndd to be| poat, and iff Tt fpxceeds 70
W% the effect fof %
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preventing deterioration in the falling weight inpact - 10 - strength
can not Be obtained even by the process of the present invention. As a

means_for kneading, a single screw extruder or a twin screw extruder can
suitably be enployed. For 5 prelimnary blending prior to kneading by an
extruder, a conventional apparatus such.as a Henschel m xer or a tunbler
m xer nmay be enployed. To the heat-resi'Stant naster batch resin or the

mal ei m de-nodi fi ed heat-resistant ABS resin obtained by 10 the process of

t he present invention, an antioxidant, an ultraviolet absorber, a coloring

agent, a plasticizef, afugricpnt} afildme |retirdpnt, gl ass flibers} carbon
fibers, calciumcarponatle, ftalg of mjcaj ngqy, fForfexanple, bqg incoLporated
as the case requirep. o -«
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15 Now, the present invention will be described in further detai

with reférence to Exanpl es. However, it should be understood that the
present invention is by no neans restricted by such specific Exanples. In

t he Exanples, "parts” and "% nean "parts by weight" and "% 20 by weight",
respectively. Starting material resins Used as the mal ei m de copol yner was
a copolyner (SM- 1) of styrene/N—pheﬁy}ﬁﬁTeinide = 50/ 50 having a wei ght
average nol ecul ar wei ght of 182,000, a copolyner (SM-2) 25 of

st yr ene/ N- phCOMPARRFINEdEXAMPLESNILt TOl 8s = 50/ 35/ 15 havi ng a wei ght average
nol ecul ar wei ght of 165,000, or a copolyner (SM-3) of

styrene/ N- pheny| Rhecphiysdcadl propertiesy ofi dae—mateimidernpdif igdnei ght
average nol ecul ar weight of 164, 000. Used as the ABS graft copolyner was a

graft copol ypept-resistant ABS resins prepared by a conventional
process are shown in Table 4 as Comparative Example 1
5 which corresponds to Example 1, Comparative Example 2
which corresponds to Example 5, Comparaﬁive Example 3
which corresponds to Example 6, Comparative Example 4
which corresponds to Example 7 and Comparative Example 5
which corresponds to E#ample 10. In these Comparative
10 Examples, kneading was carried out by means of a twin
screw extruder TEM-35B under the same conditions as for

the preparation of the heat-resistant master batch resin.

15

20

25



(GF) conprising 50% of butadiene rubber, 37% of styrene 5 and 13% of

acryl oni tYile having a graft ratio of 40% and a wei ght average nol ecul ar
wei ght_of the non-grafted copol ymer of 84,000. Used as the AS copol yner was
a copol ymer (AS) of styrene/acrylonitrile = 75/25 having a wei ght average
10 nol ecul ar wei ght of 128,000. Further, as the resin conprising an ABS
graft copol yner and an AS copol yner, 'COHWJT cially avail able ABS resin

"Denka GR-2000 (manufactured by Denki Kagaku Kogyo K. K.)" was used. 15
EXAMPLES 1 TO 10 (1) Preparqtidn dgf heatfregi stant mastpr bajch resin
Kneadi ng for prepdrithg tpe heat]-rdgsi st an ster batch fesin|was carried
out by neans of ajtwsnosgreyw ejtryder| TEM 33B manufact ured by Toshi ba Ki kai
K K 20 (dianet¢r @fesprefroireo /D = $2) @t aZcyl| nfer |tenperature of
[err], a screwro ate Gha] speed Bf rpm and ast&rtlng"fraierial f eedi ng
rate of 20 kg/hr. |TH &
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conpositions of the heat-resistant master bhatch resins thus prepared are
shown in Table 1. The prepared nmaster 25 batch resins were referred to as
MB-1 to MB-6, respectively. - 12 - [err] - 13 - (2) Preparation of
mal ei m de-nodi fi ed heat-resi stant ABS resin Kneading for preparing the
mal ei m de-nodi fied heat- resistant ABS resin was carried out by neans of a
single 5 screw extruder NVC- 65 nanufadfdﬁid'by Nakat ani Ki kai K. K
(diameter of screw. 65 mm L/D = 32) at a cylinder
Test specimens for measuring the physical properties
were prepared by-injection molding. The conditions for
measuring the physical properties were as follows.
(a).Falling weight impact strength: In accordance
5 with JIS K7211, the height at 50% breakage was measured.
The test specimen was a square plate of 90 mm x 90 mm x a
thickness of 2 mm or 1.5 mm. The measuring temperature
was 23°C, and the measuring humidity was 50% RH. The
weight was 1 kg in the case of the square plate having a
10 thickness of 2 mm or 500 g in the case of the square
plate having a thickness of 1.5 mm. In each case, the
forward end of the weight had 4.75 mmR.
(b) Vicat softening point: In accordance with JIS
K7206, the Vicat softening point was measured under a
15 load of 5 kg at a temperature raising rate of 50°C/hr
using a test specimen of 1/4 inch.
When Example 1 wherein no pigment was incorporated,
is compared with Examples.S and 7 wherein titanium oxide
was incorporated and with Example 6 wherein carbon black
20 was incorporated, no substantial deterioration is
observed in the falling weight impact strength. Thus, it
is evident that according to the process of the present
invention, it is possible to prevent deterioration of the
falling weight impact strength due to incorporation of a
25 pigment.

When Example 1 is compared with Comparative Example

1, it is evident that even in a case where no pigment is



tenperature of [err] at a screw rotational speed of 100 rpmand with a lap
di stance Tor adjusting the kneadi ng degree being 10 nm The di scharge rate
was ahout 100 10 kg/hr. The conpositions of the mal ei m de-nodi fi ed heat -
resi stant ABS resins prepared in accordance with the nethod of the present
i nvention and their physical properties are shown in Tables 2 and 3 as
Exanples 1 to 15 10. 20 25 -14 - [ér? =

incorporated, the falling weight impaét strength of the
maleimide-modified heat-resistant ABS resin prepared by
the process of the present invention is higher.
Likewise, from the comparison between Example 5 and
5 .Comparative Example 2, between Example 6 and Comparative
Example 3, between Example 7 and Comparative Example 4
and between Example 10 and Comparative Example 5, it is
evident that according to the process of the present
invention, it is possible to prevent deterioration in the
10 falling weight impact strength of the maleimide-modified
heat-resistant ABS resin in a case where a pigment is
incorporated.
COMPARATIVE EXAMPLE 6
Comparative Example 6 will be described. To the
15 maleimide-modified heat-resistant ABS resin prepared in
Comparative Example 1, 2 parts of titanium oxide was
incorporated, and the mixture was kneaded by a single
screw extruder NVC-65. From the obtained pellets, a test
specimen was prepared by injection molding, and its
éo physical properties were measured. As a result, the
Vicat softening point was 112°C. Further, the falling
weight impact strength of a square plate having a
thickness of 2 mm was 80 cm, and the falling weight
impact strength of a square plate having a thickness of
25 1.5 mm was 20 cm.
From Comparative Example 6, it is evident that the

effects of the present invention are not simply due to an



[err] - 16 - COVPARATI VE EXAMPLES 1 TO 5 The physical properties of the
mal ei m d&-nodi fi ed heat-resi stant ABS resins prepared by a conventi onal
process are shown in Tabl'e 4 as Conparative Exanple 1 5 which corresponds
to Exanple 1, Conparative Exanple 2 which corresponds to Exanple 5,
Conpar ati ve Exanple 3 which corresponds_to Exanple 6, Conparative Exanple 4
whi ch corresponds to Exanple 7 and Cbﬁpgpafive Exanpl e 5 whi ch corresponds
to Exanple 10. In these Conparative 10 Exanples, kneading was carried out
by neans of dncrieased enmberr wde knEakidgB opedat it sane conditions as for
the preparation of the heat-resistant master batch resin. 15 20
The maleimide-modified heat-resistant ABS resin
‘obtained by the process of the present invention is
excellent in the falling weight impact strength, which is
5 an index of practical strength, whereby the wall
thickness of a molded product can be reduced as compared
with a maleimide-modified heat-resistant ABS resin
obtained by a conventional process. Accordingly, it is
possible to reduce the cost, and such a resin can be
10 applied to various fields including fields of automobile
parts, electric or electronic parts, household electric

parts and sundries.
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25 - 17 - [err] - 18 - Test specinmens for neasurlng“fﬁé‘phys1cal
properties were preepared by injection nolding. Thﬁssn&mﬂast M&g measuri ng

t he physical proper as follows. (a) FaII act
strength: In accordB MH!K?ZM, t he hel akage was
measured. The test uare_ pl ate of

thi ckness of 2 mmor 1.5 nmm The neasuTi Tenperature mas [err], and t he

measuring humdity was 50% RH. The weight was 1 kg in the case of the
square pl at e CLAIMS: a

1. A process for producing a maleimide-modified heat-
resistant ABS resin comprising a maleimide copolymer, an
ABS graft copolymer and an AS copolymer, which comprises
5 kneading a maleimide copolymer, an ABS graft copolymer
and optionally an AS copolymer to obtain a heat-resistant
master batch resin, and further kneading an ABS graft
"copolymer and an AS copolymer to the heat-resistant
master batch resin or kneading a resin composed of an ABS
10 graft copolymer and an AS copolymer, to the heat-
resistant master batch resin.
2. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1, wherein from 50
to 75 wt% of the maleimide copolymer, from 25 to 50 wt$%
15 of the ABS graft copolymer and from 0 to 20 wtg of the AS
copolymer are kneaded to obtain the heat-resistant master
batch resin, and from 30 to 95 wt$ in total of the ABS
graft copolymer and the AS copolymer are further kneaded
to from 5 to 70 wts of the heat-resistant master batch
20 resin.
3. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein
the maleimide copolymer is a copolymer comprising from 40
to 70 wt$ of an aromatic vinyl monomer unit, from 30 to
25 60 wt$ of an unsaturated dicarboxylic acid imide
derivative unit and from 0 to 20 wt% of other

copolymerizable vinyl monomer unit.



10 thickness of 2 mmor 500 g in the case of—the—square pl ate having a
thi ckness“of 1.5 nm In each case, the forwar dye w@ht had 4.75

mR. (b) Vicat soff ' ccordance t he Vi cat
ORI 1T TS T (S
raising rate of [err] Gsihg & t%est speC|nen of Exanple 1
wherein no pigment was incorporated, i3 4€®npared with Exanples 5 and 7
wherein titani um oxide was incorporated and with Exanple 6 wherein carbon
bl ack 20 was &ncofTher predessofeubpraducihgdat naleintidermbdidhedr nedti-n t he
falling weight inpact strength. Thus, it is evident that according to the
process of theepistant ABRSenesdn, accordipgstobCraim prevedt wheeeinrati on
of the falling weight inpact strength due to incorporation of a 25 pignent.
When Exanpl e thesmabapaide appAlYBApaidtaveopeivpes gomprisingvfuemt 46hat

even in a case where no P gnent I S )
to 65 wtg o n aromatic vinyl monomer unit, f£rom 35 to

5 55 wts of an unsaturated dicarboxylic acid imide
derivative unit and from 0 to 15 wt% of other
copolymerizable vinyl monomer unit.

5. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein

10 the maleimide copolymer comprises a styrene monomer unit
and an N-phenyl maleimide monomer unit, or a styrene
monomer unit, an N-phenyl maleimide monomer unit and an
acrylonitrile monomer unit, or a styrene monomer unit, an
N-phenylmaleimide monomer unit and a maleic anhydride

15 monomer unit.
6. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein |
the ABS graft copolymer is a graft copolymer obtained by
graft-copolymerizing from 30 to 70 parts by weight of a

20 monomer mixture comprising from 65 to 70 wt$s of an
aromatic vinyl monomer, from 20 to 35 wt$ of a vinyl
cyanide monomer and from 0 to 10 wtg% of other
copolymerizable vinyl monomer, in the presence of from 30
to 70 parts by weight of a rubber-like polymer.

25 7. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein

the ABS graft copolymer is a graft copolymer obtained by



- 19 - i nCOI‘ pOI‘ at Ed the falli nn \Ani aht i rrpac_t___s_t_':_,e_ﬂ.g.t—h Of th—e
mal ei m de¥nodi fi ed heat-reS|stant ABS resin pr egHQMk&h%mg&gcess of the

present invention i fromth ween Exanpl e
5 and 5 Conpar at'Ve‘mmm]mwwmen Exanpl e mmm ve Exanmple 3,
between Exanple 7 ard Conpar &tive Exanpl 4 and e 10 and
Conparative Exanple 5, it is evident th accordlng to the process of the
present invention, it is possible to prevent deterioration in the 10
falling wei ghgraﬁ'pacopglymag@mag frnemnffetai 66-pButsi by wedghteofsaant ABS
resin in a case where a pignment is_incorporated. COVPARATI VE EXAVPLE 6
Conpar at i ve ERQAPREr gMHKENIBeCOBBELFBRE. [1emt BB &9 7ﬁaW§%nP§eaﬁDdified

Cop . .
noal 1Sl Stant Ae0 12501, 01 SRahetel ! P20R758' LE°SPAIR! Sela 515115 ©

cyanide monomer and from 0 to 10 wtg% of other
5 copolymerizable vinyl monomer, in the presence of from 40
to 60 parts by weight of a rubber-like polymer.
8. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein
the ABS graft copolymer is a graft copolymer obtained by
10 copolymerizing a monomer mixture comprising a styrene
monomer and an acrylonitrile monomer, in a butadiene
polymer.
9. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 6 or 7, wherein
15 the rubber-like polymer is a butadiene polymer, and the
| aromatic vinyl monomer is a styrene monomer, and the
vinyl cyanide monomer is acrylonitrile.
10. The process for producing a maleimide-modified heat-
resistant ABS resin according to.Claim 1l or 2, wherein
20 the AS copolymer is a copolymer comprising from 65 to 80
wtg of an aromatic vinyl monomer, from 20 to 35 wt% of a
vinyl cyanide monomer and from 0 to io wtg of other
copolymerizable monomer.
11. The process for producing a maleimide-modified heat-
25 resistant ABS resin according to Claim 1 or 2, wherein
the AS copolymer is a copolymer comprising from 68 to 78

wt$ of an aromatic vinyl monomer, from 22 to 32 wtg of a



///kﬁfgjgorated, and the m xture was kneaded by a Singlée Screw extruder
NVC- 65. ¥rom t heobtained pettetrs;a test spﬁ@gmmmﬂm Rexed by

i nj ection molding, i cal prope ured.
t he Vi cat IM“ *“'"i !‘ Evas [err]. I 1ing wei ght

result

| npact strength of = squarewp

't e having a th| was 80 cm and

the falling weight inpact strength of 24 square plate haV|ng a thickness of
25 1.5 mmwas 20 cm From Conparative Exanple 6, it is evident that t he

effects of ¢ %&dé WSS HE HUm I "R n@w&é Pfhther

i ncreased nu
heat -r esi st

neadi ng operation. The mal el m de-no
o ¥ PSd BIL& b A yIE ndBorkd¥e, process of the present i nvention

is excellent inthe falling welght inpact strength, which is

10
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12. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein
the AS copolymer is a copolymer comprising a styrene
monomer unit and an acrylonitrile monomer unit} or a
styrene monomer unit, a-methylstyrene monomer unit and an’
acrylonitrile monomer unit.

13. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 10 or 11, wherein
the aromatic vinyl ﬁonomer is styrene and/or a-
methylstyrene, and the wvinyl cyanidé monomer is an

acrylonitrile.



5 an index of practical strength, whereby the wall thickness of a nolded
product €an be reduced as conpared with a mal ei m de-nodi fi ed heat -resi st ant

"~ ABS rasin obtained by a conventional process. Accordﬂﬁ S B bl e
to reduce the cost, and such a resin can be 10 applied ﬂ el ds
including fields of autonobil.e parts, electric or elec [
househol d el ectric parts and sundries.” 25 20 25 CLAIMS : 1. A process
for producing a mal ei m de-nodified heat resistant ABS resin conprising a
mal ei m de coABSTRACT an ABS graft copol yner conponent consisting of one or
nore ABS graft copolynmers, and an AS copol ymer conponent consisting of one
A process for producing a maleimide-modified heat-
resistant ABS resin comprising a maleimide copolymer, an
ABS graft copolymer and an AS copolymer, which comprises
5 kneading a maleimide copolymer, an ABS graft copolymer
and optionally an AS copolymer to obtain a heat-resistant
master batch resin, and further kneading an ABS graft
copolymer and an AS copolymer to the heat-resistant
master batch resin or kneading a resin composed of an ABS
10 graft copolymer and an AS copolymer, to the heat-

resistant master batch resin.

15
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~or pore AS copol yners, which conprises. (1) kneadi ng the nal ei m de
bopol'ymer, part of the ABS graft copol ymer conponent and none or part of
‘the AS copol ymer conponent to obtain a heat-resistant naster batch resin,
and further (2a) kneading the remaining ABS graft copol yner conponent and
all or the remaining AS copol yner conponent to the heat-resistant naster
batch resin or (2b) kneading a resin conposed of the renmaining ABS graft
copol ymer conponent and all or the remaining AS copol yner conponent, to the
heat -resistant master batch resin. 2. The process for producing a
mal ei m de-nodi fi ed heat - re5|stant‘§§S resi.n %;gordlng to daim1, wherein
from50 to 75 wt % of t he nhhisiigiteR "RRIRH Wr rom25 to 50 wt % of the ABS
graft copolyner and fromO to 20: mﬂ@bof the AS copol ymer are kneaded to
obt ai n t he heat-resi stant %grqu$@R in, and from30 to 95 W% in
total of the ABS graft copgﬁy he AS copolyner are further kneaded
to from5 to 70 wt % of the heat-resistant nmaster batch resin. 3. The
process for producing a mal ei m de-nodified heat -

-1 -
PROCESS FOR PRODUCING A MALEIMIDE-MODIFIED HEAT-RESISTANT

ABS RESIN
The present invention relates to a process for
producing a maleimidé-modified heat-resistant ABS resin.
By employing the process of the present invention, it is
possible to obtain a maleimide-modified heat-resistant
ABS resin excellent in falling weight impact strength,
and it-is.possible to reduce the wall thickness of a
molded product as compared with a maleimide modified
3 heat-resistant ABS resin obtained by a conventional
process. Accordingly, the maleimide-modified heat-
.resistant ABS resin prepared by the process of the
"present invention can be applied to various fields
including fields of automobile parts, electric or
electronic parts, household electric parts and sundries.
Heretofore, it has been common for the preparation of
a male1m1de—mod1f1eddheat—re51stant ABS re51n to knead a
maleimide copolymer;?;n ABS&gréft copelymer and an AS

copolymer all at once to obtain a malelmlde-modlfled



reswstant ABS resin according to Clalmll or 2 wherein the mal ei m de
\;,opol ymer is a copol ymer conprising from 40 to ?1% is thdZeplabement sheetof an

aromatic vinyl nmononer unit, from30 to 60 w% an unsaturated

di carboxylic acid imde derlvatlve unit _and fromoO tgzﬁopya ot her

copol yneri zabl e vinyl nononmer unit. 47 2Re~ pr odzate: f oducing a

mal ei m de-nodi fied . heat- resistant ABS reS|n accordi ng to Cla|n11 or 2,

wherei n the mal ei ni-RUIHRS EQR EROD 1A, MALEIMEDE-HON $h 45 to 65 W %

of an aromatygsmMiAps nono . e .
di carboxylic acid imde derlvatlve unlt and fron10 to 15 wt % of ot her

copol yneri zabl e yigydcd@NOfEY prdducbng TdanPl&oRbGefREADE 088CHhELLA
mal ei m de- nodi fi ed heat - reS|stant ABS resin according to Claim1l or 2,
wher ei n t he padl ied e ABP et conpyisiasy a Myl dOnesps L yimet , agf an
N- phenyl mal ei m de nononer unit, or a styrene nononer unit,

ABS graft copolymer and an AS copolymer, which comprises

kneading a maleimide copolymer, an ABS graft copolymer
and optionally an AS copolymer to obtain a heat-resistant
master batch resin, and further kneading an ABS graft
copolymer and an AS copolymer to the heat-resistant
master batch resin or kneading a resin composed of an ABS
graft copolymer and én AS copolymer, to the heat-

resistant master batch resin.




an N-phenyl nalelﬁTaE‘ﬁﬁﬁUnEf~unLL~apd an acrylonltrlle nDnoREPLﬁ%EMENgrSHEET

styrene nononer hun' | mal ei m de nononer unit and a naleic
anhydri de nononer ,H” @H ess for producing a mnal ei m de-nodified
heat - resistant ABS'reSin aac aiml or 2, wherein the ABS graft
copolyner is a graft copol yner obt ai ne& by grafhis isdbe)lrgwiatememigﬁmebm 30 to
70 parts by weight of a nononmer m xture conprising from65 to 70 wt % of an
aromatic vinyl nmononer, from20 to 35 wt% of a VInylZﬂiiﬂbdﬁg noner and
fromO to 1@paidesof. other copol yneri zabl e V|nypaﬁbno e presence of
from30 to 70 parts by weight of a rubber polyner. 7. The process for
produci ng a nmal ei m de-nodi fi ed heat- resistant ABS resin according to Caim
1 or 2,1 whey @roddss AR grdducinpyly malembdermbdi£oed| et obt ai ned by
graft- copolynerizing from40 to 60 parts by wei ght of a nononer

resistant ABS resin comprising a maleimide copolymer, an ABS

graft copolymer component consisting of one or more ABS graft

copolymers, and an AS copolymer component consisting of one

or more AS copolYmers, which comprises (1) kneading the

maleimide copolymer, part of the ABS graft copolymer

compbnent and none or part of the AS copolymer component to

obtain a heat-resistant master batch resin, and further (2a)

kneading the remaining ABS graft copolymer component and all

or the remaining AS copolymer component to the heat-resistant

master batch resin or (2b) kneading a resin composed of the

remaining ABS graft copolymer component and all or the

remaining AS copolymer component, to the heat-resistant

master batch resin.

2. The process for producing a maleimide-modified heat-

resistant ABS resin according to Claim 1, wherein from 50 to

75 wts of the maleimide copolymer, from 25 to 50 wt% of the

ABS graft copolymer and from 0 to 20 wts of the AS copolymer

are kneaded to obtain the heat-resistant master batch resin,

and from 30 to 95 wt$ in total of the ABS graft copolymer and

the AS copolymer are further kneaded to from 5 to 70 wts of

the heat-resistant master batch resin.

3. The process for producing a maleimide-modified heat-

resistant ABS resin according to Claim 1 or 2, wherein the

maleimide copolymer is a copolymer comprising from 40 to 70



_ EET
m xture conpri si nﬁm"mmﬁn 7 % of @P-,sasanauewawrﬁ%ﬁ“ WWLQP,EMFN ngE‘S

to 30 wt% of a vi HHMHHWH and fromO0 to}.\g(g\%%()f ot her
t

copol yneri zabl e vithylc menower s he presence pR m 40 to 60 parts by
wei ght of a rubber polyner. 8. The PFdceddatdor Froduci'ng a

mal e m‘s@%wiéd ok dift t ¢ FPEAPL AMEnAREY 18818, 2aEE6H dB 00t Os 6 wegndE O 2,
wherein the ABS graft copolyner is a graft copol ynmer obtai ned by

copol yre i wn ¥k r S0 "B cAt Boxy Pic capid simpde déyieacivononbt awdl an
acrylonitrile nononmer, in a butadiene polynmer. 9. The process for producing
a mal ei frste-0ogh 2@t adE otisestcopolyter zablaceinyl ngononét aimi €. or 7,
wherein the rubber polyner is a butadi ene polyner, and the aromatic vinyl
nononer4i s Thetpraressofoneprodncintge vialeinjderved ibhedeheat-
acrylonitrile. 10. The process for producing a malei n de-nodified heat-
resi st ares SN ABS aresini accend g ve ICHaim 1ywer 2i (whereis thgol yner is
a copol yner conprising from65 to 80 w% of an aronatic vinyl nononer, from
20 to 3Imleinide ccapolymey ks i@ copolymer comprising from 45 to 65

wts of an aromatic vinyl monomer unit, f£rom 35 to 55 wtg of

an unsaturated dicarboxylic acid imide derivative unit and

from 0 to 15 wt$ of other copolymerizable wvinyl monomer unit.

5. The process for producing a maleimide-modified heat-

resistant ABS resin according to Claim 1 or 2, wherein the

maleimide copolymer comprises a styrene monomer unit and an

N-phenyl maleimide monomer unit, or a styrene monomer unit,

an N-phenyl maleimide monomer unit and an acrylonitrile

monomer unit, or a styrene monomer unit, an N-phenylmaleimide

_monomer un.it, and a maleic anhydride monomer unit.

6. The process for producing a maleimide-modified heat-

resistant ABS resin according to Claim 1 or 2, wherein the

ABS graft copolymer is a graft copolymer obtained by graft-

copolymerizing from 30 to 70 parts by weight of a monomer

mixture comprising from 65 to 70 wt% of an aromatic vinyl

monomer, from 20 to 35 wts of a vinyl cyanide monomer and

from 0 to 10 wts of other 6opolymerizable vinyl monomer, in

the presence of from 30 to 70 parts by weight of a rubber

polymer.

7. The process for producing a maleimide-modified heat-

resistant ABS resin according to Claim 1 or 2, wherein the

ABS graft copolymer is a graft copolymer obtained by'graft-

copolymerizing from 40 to 60 parts by weight of a monomer

o
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8. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein the
ABS graft copolymer is a graft copolymer obtained by
copolymerizing a monomer mixture comprising a styrene monomer
and an acrylonitrile monomer, in a butadiene polymer.

9. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 6 or 7, wherein the
rubber polymer is a butadiene polymer, and the aromatic vinyl
monomer is a styrene monomer, and the vinyl cyanide monomer
is adrylonitrile.

10. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 1 or 2, wherein the AS
copolymer is a copolymer comprising froﬁ 65 to 80 wtg of an
aromatic vinyl monomer, from 20 to 35 wt% of a vinyl cyanide
monomer and from 0 to 10 wts of other copolymerizable
monomer .

11. The process for producing a maleimide-modified heat-
resistént ABS resin according to Claim 1 or 2, wherein the AS
copolymer is a copolymer comprising from 68 to 78 wtg of an
aromatic vinyl monomer, from 22 to 32 wt% of a vinyl cyanide
monomer and from 0 to 10 wt3 of other copolymerizable vinyl
monomer .

12. The process for producing a maleimide-modified heat-

resistant ABS resin according to Claim 1 or 2, wherein the AS
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resin made by the process of Caiml.
> copolymer is a copolymer comprising a styrerné monomer unit

and an acrylonitrile monomer unit, or a styrene monomer unit,
o-methylstyrene monomer unit and an acrylonitrile monomer .
unit.

13. The process for producing a maleimide-modified heat-
resistant ABS resin according to Claim 10 or 11, wherein the
aromatic vinyl monomer is styrene and/or a-methylstyrene, and
the vinyl cyanide monomer is an acrylonitrile.

14. A maleimide-modified heat-resistant ABS resin made by

the process of Claim 1.



