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TECHNI CAL FI ELD The present i.nvention relates to a transparent, i npact

.resistant thernoplastic resin conposition, and nore partic ly to a
resin conposition having well bal anced strength, transpar emmmmm_ﬂmmmm,
processability wherein an inpact resistance is inparted to

vinyl resin without inpairing its transparency. The conpositi onsisg
applicable to fields that require noldings of aromatic vinyl resins to have

sufficient strength and transparency, and is suitable for Vg
such as lighting cover, various trRESGRERTIENt ai ners and m”m} WM@@”’
appl i ances. BACKGROUND ART O thernoplastic resins, aromatic vi,p% r ns

occupy a relatively large proportion of uses. A represent ative aromatic
vinyl 20 resin is copolynmers of an aromatic vinyl nonomer and an acrylic
ester nononer. Such resi n§RANSRARENT JYEPACTRESISEANTare put on the

mar ket. However, in general they are not sufficient for market denmands in

strength. Accordingly, VEHEBRMO 1€ RESINGEOMPOMTIONpact strength have

been adopted. For exanple, JP-A-52-8095 and 25 JP-B-55-7849 di scl ose

i nprovi vy the inpact resistance by dissolving a rubber in nononers for

constituting an aromatic vinyl resin and subjecting the nononers to bul k

pol ymeri zati on or suspension pol WH%HQ‘HH.FI PDa- 54- 153884 di scl oses

i ncorporating an aromatic vinyl,  resin with a rubber-containi ng mul ti-layer
a

structure obtained byheepirsenh inyeption Lalates 90 2 HPISPREFNbadMPIFthy I

nmononer in the ) ) . )
resistant thermoplastic resin composition, and more particularly to a

resin composition having well balanced strength, transparency and
10 processability wherein an impact resistance is imparted to an aromatic
vinyl resin without impairing its transparency. The composition is
applicable to fields that require moldings of aromatic vinyl resins to have
sufficient strength and transparency, and is suitable for various uses
such as lighting cover, various transparent containers and medical

15 appliances.

BACKGROUND ART

Of thermoplastic resins, aromatic vinyl resins occupy a

relatively large proportion of uses. A representative aromatic vinyl

20 resin is copolymers of an aromatic vinyl monomer and an acrylic ester
monomer. Such resins having various compositions are put on the
market. However, in general they are not sufficient for market
demands in strength. Accordingly, various manners to improve the
impact strength have been adopted. For example, JP-A-52-8095 and

25 JP-B-55-7849 disclose improving the impact resistance by dissolving a
rubber in monomers for constituting an aromatic vinyl resin and

subjecting the monomers to bulk polymerization or suspension



‘presence of a tubber conponent nmade of butyl acrylate or butadiene. 5

Besi des, JP-A-55-157642 and JP- A-56-70043 di sclose mxing an aronmatic
.vinyl resin with a block copol yner containing a rubber conponent as
represented by styrene-butadi ene bl ock copolynmer. However, the fornmer is
restricted in the content of rubber fromthe viewpoint of solubility and,
therefore, the strength is not suffici-emgly 10 i nproved. In case of
rubber - cont ai ni ng pol yners prepared according to the latter methods, known
rubber-containing polyners introduce a problem since if it is attenpted
to secure tplymerigationsi dPadxd- 113884 ﬂﬁgctloses usearparating rafe afvsuatiCsuch
that other properties are no |onger maintained. That is to say, if fhe
amount of annmﬁb@ﬁnrn withher sabbercontaining mlbneyerfAtrachus phtringgaby

resi stance can_be secured,, characteristics such as rigidity, heat

r esi st ance emulsipanpphrmatizationt ofraeapdymeiigable cuinyd BONQMAET |1 $BSsess
are | owered, so the known rubber-containin olynmers are hard to _be put to
practical upgsenceiaf @%p&begdcqmoqqntamac?%ﬁgautgl asxRylake in bydadigng t ed
to aromatic_vinyl resins without 20 inpairing the advantages of base
resins, 5t hdyedigdgpd SB-Asxet a7 Gﬂ%eandpui%tfsé%:'?ﬂ@é‘ér isglgse | MIXNLGRABYj ect
of the present inventiqgn to inpart an inppact strength to aromatic_yinyl
resins wit RFOMalpaviiylg resid  Bithp & tblosks gopo fgrantainang #r fency

thereof. 25 A further object of the present inventjon is.tq provide an
aromatic viRPPPESNA é‘énﬁSET?sredﬁeHa Yngs%?Pg‘gﬁ'F@rqlé%epf’lﬁfg?t?‘éEOWRW' as

e BBt i e S SeL RIS, R R RE TP Yo e
\S,;[ lengt " Ofvie\%?)o%’? %‘?tslo(iu\gilri]%g a?l(groﬁgél)é?c?r%,otrheasgrp noglt};rqesr ot S‘fo%igr’fﬁgf' ¢
10 improved. In case of rubber-containing polymers prepared according to
the latter methods, known rubber-containing polymers introduce a
problem, since if it is attempted to secure the impact resistance, they
must be used in a large amount such that other properties are no longer
maintained. That is to say, if the amount of a rubber is increased to the
15 extent that a desired impact resistance can be secured, characteristics
such as rigidity, heat resistance and transparency that aromatic vinyl
resins originally possess are lowered, so the known rubber-containing
polymers are hard to be put to practical use. It is expected that if an
impact strength can be imparted to aromatic vinyl resins without
20 impairing the advantages of base resins, they could be used in wider
purposes.

Accordingly, it is an object of the present invention to impart
an impact strength to aromatic vinyl resins without impairing the
properties such as rigidity and transparency thereof.

25 A further object of the present invention is to provide an
aromatic vinyl resin composition having well-balanced properties such

as impact resistance, rigidity, heat resistance and processability.



‘conpound and an al kyl nmethacrylate can be inproved w thout 5 renarkably

| owering the transparency of .nol dings nmade thereof by incorporation of a
.graft copolymer which is obtained by adding a | atex of a carboxyl
group-contai ning copolyner to a |latex of a diene rubber to enhance the
particle size of the rubber particles and polynerizing a vinyl nononer
conponent in the presence of the parti.cl® size-enhanced 10 rubber
particles. Thus, in accordance with the present invention, there is

provi ded a thernoplastic resin conposition conprising: (A 5 to 40 % by
wei ght of a graft copol yner DBSELASRIUBE OFoINVBNTION 15 to 60 parts by
wei ght of a vinyl nmononer in the presence 15 of 85 to 40 parts by weight
(dry basis) of a | atBle pres¢rhinvenibes heaetfpundsthatthegimapaet strggg8thait i cl e
size of 3,500 to 20,000 angstrons (the total of_ the vinyl nononmer and the
di ene rubbean promatiesvibyil ?ly)mogobemﬁg ary a gepginmeneican araypaticnBingy
adding 0.1 to 15 parts by weight (dry basis) of a |latex of an acj

gr oup- cont a¢ampguashoapdearpf abklo methasylats gan obe2dmprovedstwihout
unsaturated acid sel ected fromthe group consisting of acrylic acid

met hacr ¥l i creasackablyatowegngctliae sitansperensy lcraoldiags e ¥Bengafy biei ght
of a nmononer copolynerizable with the unsaturated acid to 100 parts Db

wei ght (dr yinsespeyatien ofsagraft eppalyener Minek s phtaingdby addings e&\&# age
particle size of 500 to 3,000 angstrons, which is 25 obtained b

pol yner i zatd GRTBPXYhEFOuD-qantaming sOPATREE tora latesnp @aakfale Hibher to
mononer, (a2). 50 to 0 % by wej ght. of a_vinyl npnoner . copol yneri zable with
the conj ugatRiaanre e Rsbisls ,Slz(sélf)tgé rﬂ@@r%%ilﬁeﬁép&h?oﬁfnél%% Vitdi ng
nononer and (a4) O to 3 %b%/1 wei ght of a chai nf ‘tqransfer agent hg%reay
aggl omer at | FRYNIORBEF (GIBPOPSAL| 1} dbe preseRrr ! the Barticle 51z6-5hgncehe

rubber particles, an
1% rubber par&cles.

Thus, in accordance with the present invention, there is

provided a thermoplastic resin composition comprising:
(A) 5 to 40 % by weight of a graft copolymer obtained by
polymerizing 15 to 60 parts by weight of a vinyl monomer in the presence
15 of 85 to 40 parts by weight (dry basis) of a latex of diene rubber particles
having an average particle size of 3,500 to 20,000 angstroms (the total of
the vinyl monomer and the diene rubber particles being 100 parts by
weight) which is obtained by adding 0 1 to 15 parts by weight (dry basis)
of a latex of an acid group-containing copolymer of 5 to 25 % by weight of
20 at least one unsaturat;z_écid selected from the group consisting of
acrylic acid, methacrylic acid, itaconic acid and crotonic acid and 95 to
75 % by weight of a monomer copolymerizable with the unsaturated acid
to 100 parts by weight (dry basis) of a latex of diene rubber particles
having an average particle size of 500 to 3,000 angstroms which is
25 obtained by polymerization of (al) 50 to 100 % by weight of a conjugated
diene monomer, (a2) 50 to 0 % by weight of a vinyl monomer

copolymerizable with the conjugated diene monomer, (a3) O to 3 % by




(B) 95 to 60 % by weight of an aromatic vinyl polyner 5 obtained by

pol ynmeri zation of (b 1) 40 to 100.parts by weight of an aromatic vinyl
.mononer, (b2) 60 to O parts by weight of a methacrylic ester and (b3) O to.
20 parts by weight of other vinyl nononer copolynerizable therewith (the
total of (b 1), (b2) and (b3) being 100 parts by weight). 10 The acid
group-cont ai ni ng copolyner is preferabl yda- copolyner of 5 to 25 % by

wei ght of the unsaturated acid, 5 to 30 %by wei ght of an al kyl acrylate
having a Cl1 to Cl12 al kyl group, 20 to 80 %b ght of an al kyl .

net hacr yl at weighti ofca grasslinkingimogiomer gnddp%ﬁ)dtco t% bmwe@glbtyog\e'%mof

ot her vinyl nononers. 15 As the diene rubber, are preferred di ene rubber
particles anfcraageat,pthﬁmby agelemanatinig fhe gothas Pagiclss & eRhABESNer

m xture containing a conjugated di ene mononmer and a vi nyl nononer

copol yner i & partielcesize f égﬁé mRkerPaEidesn@dd of the di ene nonomer al one
or a layer contai ni n&ﬁa hi gg content of the diene nononer. 20 referabl y

t he aci d group- cont a\ti p@pyr’/ErbYaY"Sightso p?@péF‘é'alaS’f piipgl |Rplymer

pol ymerizing 5.to 90 % ght, of noner ture havin

cont ent Sof @htainsdt byapgfz/fra@maafaﬂa Pﬁég?) e }Hmlp @r%?}yo“%;gb% lf\iaeﬁz& ght
of a nonomer m xture having a hi E content of the unsaturated aci
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10 The acid group-containing copolymer is preferably a
copolymer of 5 to 25 % by weight of the unsaturated acid, 5 to 30 % by
weight of an alkyl acrylate having a C, to C,, alkyl group, 20 to 80 % by
weight of an alkyl methacrylate having a C, to C,, alkyl group and O to
40 % by weight of other vinyl monomers.

15 As the diene rubber are preferred diene rubber particles
which are a product of multi-stage polymerization of a monomer mixture
containing a conjugated diene monomer and a vinyl monomer
copolymerizable therewith and have a layer made of the diene monomer
alone or a layer containing a high content of the diene monomer.

20 Preferably the acid group-containing copolymer latex is
prepared by firstly polymerizing 5 to 90 % by weight of a monomer
mixture having a lower content of an unsaturated acid and then
polymerizing 95 to 10 % by weight of a monomer mixture having a higher
content of the unsaturated acid.

25 It is preferable that the difference in refractive index between
the graft copolymer (A) and the aromatic vinyl copolymer (B) is not more

than 0.003.



"5 copol yneri zabl e with the conjugated di ene nononer, (a3) 0 to 3 parts by
wei ght of a crosslinking nononmer and (a4) O to 3 parts by weight of a
_chain transfer agent (the total being 100 parts by weight). Typical
exanpl es of the conjugated di ene nononer are butadi ene, isoprene,

chl oroprene and the |like. These nmay be used alone or in adm xture 10

t hereof. Exanpl es of the copol yneri zabl e vinyl nononer are, for instance,
a vinyl nononer having an aromatic ring such as styrene, vinyl toluene or
a- nmet hyl styrene; a nethacr¥lic ester, especially an alk nmet hacryl ate

I

such as nethyl net HREST EeFOR CARRAENGI QUL THEoBYVENE O cryl ate or
butyl nethacrylate; an acrylic ester, especially an alkyl 15 acrylate such
as methyl acrylate, Elnhyluemmbb@épspddpﬁea@ﬁqspaﬁépvm%yn is phtgingdbyor
4- hydroxybutyl acrylate which provides a high refractive index;  a,vinyl
cyani de sucpolamerizatiomiafr(ale % tordi Qi PayEo hy: Welght aha onjugated difhgse
may be used alone or in adm xture thereof. In a fie:%g whi ¢h {egqlqji res
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mononer 5i n ¢arolpmerigakde srithtae candHgatehgignem qrﬁér»r@f%bg)ttq?éé’airﬁ%lg’i’ of

the aromatic vinyl resin (B) to be incorpqrat therewith, Since th
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instance, a vinyl monomer having an aromatic ring such as styrene,
vinyl toluene or a-methylstyrene; a methacrylic ester, especially an alkyl
methacrylate such as methyl methacrylate, ethyl methacrylate, propyl
methacrylate or butyl methacrylate; an acrylic ester, especially an alkyl
15 acrylate such as methyl acrylate, ethyl acrylate, propyl acrylate, butyl
acrylate, or 4-hydroxybutyl acrylate which provides a high refractive
index; a vinyl cyanide such as acrylonitrile or methacrylonitrile; and the
like. These may be used alone or in admixture thereof.
In a field which requires moldings to be transparent, it is
20 necessary to match the refractive index of the graft copolymer (A)
obtained by polymerization of the vinyl monomer in the presence of the
diene rubber with the refractive index of the aromatic vinyl resin (B) to be
incorporated therewith. Since the refractive index of the aromatic vinyl
resin is relatively high, a diene rubber containing a vinyl monomer
25 having an aromatic ring is effective as the diene rubber to be used from
the viewpoint of adjusting the refractive index, and a styrene-butadiene

copolymer is practical. However, there is a case where, depending on




5 resin, so the glass transition tenperature of the copol ynmer rubber raises
to result in lowering of performances as a rubber. In such a case, it is
.advant ageous to conduct a polynerization of a di ene nonomer which
constitutes the diene rubber and a vinyl nononmer to be copol ynerized
therewith in a nulti stage so that the produced di ene rubber contains a 10
| ayer nmade of the diene nononer or a Flayer-having a high content of the

di ene nononer. For exanple, a rubber having a |ayer of |ow glass

transition tenperature can be prepared by polynerizing a_diene nononmer and
a copol yne&rzammagisnvimnyl resisntabs] W%@P@W% Wethytlae ErafiprprRiymaroly, or a
nonomer m xture contai hing a hl%h concentra |o 15 of e di epne nononer
firstly polgiraptrrent ffdthe aefias Wﬁalnqﬁiﬁ el}%é’ﬁ%y\?ﬁar‘iﬂ%& the he
presence of the produced pol yner, S alsgg effecﬁlve to ca .out the

pol yner i zafaHIX fepHe rﬁﬂb‘é‘?esseaol?@ CPBt?rIH%O beeVinyl enQmeh PaYE% L1 hat
el si on peFgHERS e kecate ?»s”hlgél' G wgﬁaﬁig“%ﬁl?fﬁi cle
si ze thereof js frgm500 to 3, tro ne ru bers an
aver age® pafEPih Sk g]@fss|t5ggs1 FP&'h 61‘%%&3 %91%0 %ote p‘?‘a%]?? cHH5€P nce
it is difficult abI 0 in them by a usu emul si on neri.zation.
Di ene rubbéP§eﬁHi‘i Wy %‘ﬁeévgr g%erfﬁ’éﬁﬂﬁpff:é asﬁ ad berﬁ)r én (f‘ﬁ) ’dﬁ_d]it rons
The B Do OB htmhcRalEA, I R AR
A X gﬁ&fa@ﬁ%&ﬁ@%@%@@%@Hg B e SbabMtost o o
R IR M S B T
As a C%‘i : 1535@,-”131{3‘? e opﬁ% d‘%ﬁe USSR Y L%n:qj hg‘lﬁ%@la high content of the
diene monomer. For example, a rubber having a layer of low glass
transition temperature can be prepared by polymerizing a diene
monomer and a copolymerizable monomer separately wherein the diene
monomer alone or a monomer mixture containing a high concentration
15 of the diene monomer is firstly polymerized and the residual monomer is
then polymerized in the presence of the produced polymer. It is also
effective to carry out the polymerization in the reverse order to the above.
It is advantageous that the diene rubber used in the present
invention is prepared by a usual emulsion polymerization, and it is
20 practical that the average particle size thereof is from 500 to 3,000
angstroms. Diene rubbers having an average particle size of less than
500 angstroms are not practical since it is difficult to stably obtain them
by a usual emulsion polymerization. Diene rubbers having an average
particle size of more than 3,000 angstroms have a large problem in
25 productivity since they require a long time for the polymerization.
The crosslinking monomers which can be used in the

preparation of the diene rubber are compounds having at least two



‘5 transfer agents such as n-dodecyl nercaptan and t-dodecyl nercaptan. The
crosslinking nononer and the.chain transfer agent are used as occasion
.demands. The anmount of each of themis preferably fromO to 3 parts by

wei ght. based on 100 parts by weight of the total of the conjugated diene
mononer (al) and the copol yneri zabl e vinyl nmononer 10 (a2). If the anount
Is nore than 3 parts by weight, the irmpa€t - resistance of final products is
| ower ed. The thus obtained diene rubber latex is treated to agglonerate

t he di ene rubber particles to enhance the particle size thereof by adding
a latex of mYmrdzajalsdpn@@mralr&rﬁgpédpdmmp.le%em@-c%lflab‘o@ieﬁheﬁr}éﬁt%e
aci d group-containing copolynmer and. the nethod of treatnent .t.o enhance the
particle si filé’lléylebm%efp%trdliailﬁfﬂ phthalateypngyothirekpamyy eresslinking Agaitsng
met hods using an aci d group- contajning copolyner |atex, ate known from
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nmet hods are 20 applicable to_the present invention. resul t of
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10 (a2). If the amount is more than 3 parts by weight, the impact
resistance of final products is lowered.

The thus obtained diene rubber latex is treated to
agglomerate the diene rubber particles to enhance the particle size
thereof by adding a latex of an acid group-containing copolymer.

15 The composition of the acid group-containing copolymer and
the method of treatment to enhance the particle size are not particularly
limited. The particle size enhancing methods using an acid group-
containing copolymer latex are known from JP-A-56-166217, JP-A-58-
61102, JP-A-8-59704 and JP-A-8-157502, and these methods are

20 applicable to the present invention. However, as a result of an intensive
study concerning a method for enhancing the particle size of rubber
particles by acid group-containing copolymer latex, it is advantageous
for the present invention to use, as an acid group-containing copolymer,
a copolymer obtained by polymerization of a monomer mixture

25 comprising 5 to 25 % by weight of at least one unsaturated acid selected
from the group consisting of acrylic acid, methacrylic acid, itaconic acid

and crotonic acid, 5 to 30 % by weight of at least one alkyl acrylate



5 weight). In particular, acrylic acid, nethacrylic acid and a m xture
thereof are preferred as the unsaturated acid fromthe vi ewpoi nt of
.practical use. The content of the unsaturated acid is from5 to 25 % by

wei ght.. If the content is |ess than 5 % by weight, the particle size
enhancing property is poor. If the content is nore than 25 % by wei ght, 10
formati on of aggregates and viscosity-i 8crease of the |latex occur and such
a copolyner is unsuitable for industrial production The acid
group-cont ai ni ng copol yner latex is obtained usual enul

pol yneri zahesing afe; 10 b akierhgreiuys 23 &0 80h" hﬁ V]fﬁlgb&@[f |36r166§t Pﬁé adkyH
group- 15 cont ai ni n% copal yrrer are_al kyl _acryl at es hawfé? a Cl to Cl2_ al kyl
group, e. Hrethasrylate favingta CidionGh. alawigodp apddyto W&Yewﬂ&h%%yl
acrylate. 1In partlcul ar, _al kyl acryl gtes havin 1 to IkyI up are
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of the al kyl ylate is from5 t ht referably 8 % by
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10 formation of aggregates and viscosity increase of the latex occur and
such a copolymer is unsuitable for industrial production.
The acid group-containing copolymer latex is obtained by a
usual emulsion polymerization.
The alkyl acrylates used in the production of the acid group-
15 containing copolymer are alkyl acrylates having a C, to C,, alkyl group,
e.g., methyl acrylate, ethyl acrylate, propyl acrylate and butyl acrylate.
In particular, alkyl acrylates having a C, to C; alkyl group are preferable.
These may be used alone or in admixture thereof. The content of the
alkyl acrylate is from 5 to 30 % by weight, preferably 8 to 28 % by weight.
20 If the content is less than 5 % by weight, the particle size enhancing
property is low. If the content is more than 30 % by weight, aggregates
are formed much at the time of producing the latex.
As the alkyl methacrylate are used esters of methacrylic acid
and a linear or branched alcohol having 1 to 12 carbon atoms.
25 Examples of the alkyl methacrylate are methyl methacrylate, ethyl
methacrylate, propyl methacryalte, butyl methacrylate and the like.

These may be used alone or in admixture thereof. The content of the



"5 in the production of the acid group-containing copolyner are, for

I nstance, an aromatic vinyl nmononer such as styrene or a- nethylstyrene, a
.vi.nyl cyani de nmonomer such as acrylonitrile or methacrylonitrile, a
crossl.inki ng nonomer having at |east two polynerizable functional groups
inits nolecule such as allyl 10 nethacrylate or polyethyl ene glycol

di net hacrylate, and the like. These nrmy be used alone or in adm xture

t hereof . The content of these copolynerizable vinyl nononmers is fromO to
40 % by weight, preferably, 0 to 35 %by weight, If the co nt i re
than 40 % @kmngmhacnﬂéte isefrone RO t@i%%hﬁé‘iﬁ@g%’ H%%@?Wnég % Feedy 15 A
chain transfer agent such as n-dodecyl nercaptan or t- do&ggyl rcapt.an may
be opti onalwsighéed ! fhancemamnit 1~°of0‘~US%CgE§ BEOVQ\B‘iadTﬂe’b d’%ﬁlcﬁﬁélﬁf)nomr

m xture. Upon preparing a |atex of .the acid group-containing copolyner by
pol yner i zi ®hancipBdrenesH foe% tAdPWREr ni xture, it is 20 preferable to
conduct the polynerization in sgch a nner t atotthiﬁrst.l g’ga nonomner
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10 methacrylate or polyethylene glycol dimethacrylate, and the like. These
may be used alone or in admixture thereof. The content of these
copolymerizable vinyl monomers is from 0 to 40 % by weight, preferably
0 to 35 % by weight. If the content is more than 40 % by weight, the
particle size enhancing property is lowered.

15 A chain transfer agent such as n-dodecylmercaptan or t-
dodecylmercaptan may be optionally used in an amount of O to 3 % by
weight based on the monomer mixture.

Upon preparing a latex of the acid group-containing
copolymer by polymerizing the above-mentioned monomer mixture, it is

20 preferable to conduct the polymerization in such a manner that firstly a
monomer mixture the amount of which is from 5 to 90 % by weight,
preferably 10 to 70 % by weight, of the whole monomer mixture to be
used and which has a lower content of an unsaturated acid is
polymerized, and subsequently the residual monomers, namely a

25 monomer mixture the amount of which is from 95 to 10 % by weight,

preferably 90 to 30 % by weight, of the whole monomer mixture to be

used and which has a higher content of an unsaturated acid is



5 latter stage (ratio of the unsaturated acid content in the nononer

m xture used in the former stage to the unsaturated acid content in the
-mononer m xture used in the latter stage) is fromO0.05 to 0.95, especially
0.15 to 0.85. Further, it is preferable fromthe viewoint of the particle
si ze enhancing property that the content of the unsaturated 10 acid in the
nmononer m xture used in the latter stagéO(the nononer m xture having a

hi gher content of unsaturated acid) is not |less than 10 % by wei ght,

Sbove rangdOTIEHFd: adeisRBEIRrablc JHede cHoNPoIRE MatIRRITHEE s
Phe | mpact SEHagng TOPREYT FRAT tBFodBRpsar B AbLhE.PRFE ainge) & i vea.
o1 om TOMRTBTANA FHGd: ForHE AL RE o g She plr i SXeR PoFhFeos
Ubber i s HISEBEARR TR (et TS aUTRFRs Aok Babat GIAVEIroRGraar Ehan
Che o8t edePEEbaIesen (P Y, theanativated, apidhgomtent um Rhg, nigpomer
70 of 3, SOETRC AR LS OrBhE S9eTis el B BPERC I ST i ng
copol e ke Syl oL, ST RSB B0 BT
(e ene TuiReian b |55 achaRs it el Sitabicrbm BE vRAHILEN,
o e Pk 2 BB BISRERY g (MO ARBERY XSURBFBA T
cont rOI10t heac 4P e pl%rotnio%gr %E&u@gdus&!l 38 tlylgqatter stage (the monomer
mixture having a higher content of unsaturated acid) is not less than
10 % by weight, especially not less than 15 % by weight. If the a/b ratio
is outside the above range, a very large amount of aggregates is formed
during the preparation of the acid group-containing copolymer latex and,
15 Dbesides, the impact strength of the final products is not sufficiently
improved. Preferably, the particle size of the acid group-containing
copolymer latex is from 700 to 2,000 angstroms. The latex having a
particle size of less than 700 angstroms is poor in particle size
enhancing property. If a rubber is treated with the latex having a
20 particle size of more than 2,000 angstroms, the content of the rubber of
unenhanced particle size in the treated rubber increases, thus
deteriorating the quality.
For enhancing the particle size of the diene rubber to an
average particle size of 3,500 to 20,000 angstroms by means of the acid
25 group-containing copolymer latex, the acid group-containing copolymer

latex is used in an amount of 0.1 to 15 parts by weight (dry basis) per

100 parts by weight of the diene rubber. If the amount is less than 0.1



'5 physical properties of final products are | owered. Fromthe viewpoints
that the anount of diene rubber of unenhanced particle size is snmall and
.the average particle size of the particle size enhanced rubber is
relatively wuniformand stable, it is preferable to use the acid
group-containing copolyner latex in an anount of 0.5 to 5 parts by wei ght
(dry basis). 10 Also, for obtaining a sufificient inpact strength-inparting
property, it is preferable to enhance the average particle size of the
rubber particles to 3,500 to 20, 000 angst rons, especially 3,500 to 9, 000
angst r oms. PRHéNDY t weight, ehd \asmeubbeel dbat sitbbay preticles opblymenhanged s
prepared by using the thus obtained diene rubber having an enhanced 15
particl e sipasticlpsizg heeomepdpyge anidkthp Partsle sizecsansebohe goiiaresdtag 15
to 60 parts_by weight of a vi n%/_l nmononer, in the presence of 85 to 40 parts
by wei ght dhetdesiped @verage pastiskhair€ed lbflenamouptis papre ¢has 1dparty an
average particle size, of 3,500 to 20,000 angstrons (the total _of the
rubber par th¥cWeighindt indifficuil toeptrel theiavsrage paaticle sizeanidgrlso, she
Various_vinyl gonpounds can used as the vinyl noger for grafting.
Exanpl e§ ofPh¥cs pr%mn%fﬁaaﬁpr@&dcmgf%h@@?r%ﬁ al Km thﬁat’weﬂmge
such as net hyl thacryl ate, especjally an alkyl . nethacrylate haying.,a Cl
to C12 al kﬁ']la@ﬁg‘é&maﬁnapiwe%wbﬁﬁéo HER n%étmrt&‘iﬁﬂ%qg’,s Ay
an al kyl acryl ate havin Cl to C12 al kyl grou 25 vinyl .cyapide
compound SUR SESTREFAESHICHS Pide UrthiRdRARly Sis £ hraced ublics PNy
nononmer such as styrene, .g-nethyl styrene, p- nethylstyrene or ..
chl orostyr é?@?ogﬂdgpﬁesqaibjﬁz 1 I‘%ﬁr eﬁtaab‘ig tﬁs@é’teaﬁ%@cﬁ BIOURSPORFRAINIRE xt ur e
t hereof. Wien transparency is requir r | di. ngs _pr epar from. the
resin corrpc?ﬁﬂq?mebﬂag% BrE8 410 e‘i’fﬂo%,%i go Rar tﬁ?‘é‘f «%Yealgﬁﬁaﬁ%tbqsﬁﬁ)'
differqpee Aido! 8 86t ititng MSXrREE NP AR pLAE <P B ReIn b dlih o SORP S 1430
preferable to enhance the average particle size of the rubber particles to
3,500 to 20,000 angstroms, especially 3,500 to 9,000 angstroms.
Then, the objective rubber-containing graft copolymer (A) is
prepared by using the thus obtained diene rubber having an enhanced
15 particle size. The graft copolymer is obtained by emulsion-polymerizing
15 to 60 parts by weight of a vinyl monomer in the presence of 85 to 40
parts by weight of the particle size enhanced diene rubber particles
having an average particle size of 3,500 to 20,000 angstroms (the total of
the rubber particles and the vinyl monomer being 100 parts by weight).
20 Various vinyl compounds can be used as the vinyl monomer
for grafting. Examples of the vinyl monomer are, for instance, an alkyl
methacrylate such as methyl methacrylate, especially an alkyl
methacrylate having a C, to C,, alkyl group, an alkyl acrylate such as
butyl acrylate, especially an alkyl acrylate having a C, to C,, alkyl group,
25 a vinyl cyanide compound such as acrylonitrile or methacrylonitrile, an

aromatic vinyl monomer such as styrene, o-methylstyrene, p-

methylstyrene or chlorostyrene, and the like. These may be used alone



5 an aromatic vinyl resin to be incorporated therewith is not nore than

0. 003, especially not nore than 0.0004. If the difference is nore than
.0..003, the obtained noldings are substantially opaque. The refractive

i ndex .as herein referred to is of course found values, but it is convenient
to estimate the refractive index, as a nmeasure for determning the 10
formul ation, by calculation fromrefracti2zve-index val ues disclosed in
literatures such as Pol yner Handbook. The thernoplastic resins used in the
present invention, nanely the aromatic vinyl resins (B), are polyners
obt ai ned byor igoadmiriges thereef- a monomer conponent conprising 40 to 100 %
by 15 weight of an aromatic vinyl nononmer, 60 to O % by weight of a
methacrylic ester anWhen @ tpanspaxengy ignteqyiired ke moldingsbrepared from
copol ynmeri zable with them (100 % by weight, in total)., Wep a _transparency
is not soudhe resinjcompesiitieefdhg pressat inrentieny lg)aﬁ/ praterakls ghat ghene
conposition_of the aromatic, vinyl resin. However, if_ the_ 20 rﬁfractiv

i ndex of t Hillsrenes i reinaptivedsidexphelargan the ohtgined geafirapalymsr ap

di ene mononer in the graft cqpol ynmer, nust be decreased when it is desired
to match t N AEPMARLEE vanyhpesingto beeingoappratstotherevith iif Rakhmorsy thap

aromatic vinyl resin tq obtain a transparency, .sp it,_becones difficult to
inpart an 99 espscialbhret maEs élf‘%?ec,?-%é? ﬁ-héféﬁﬁrm‘%}pf%e@%e V9 HOPTG AR s

Tonomer - 60 LH0, ehtaiaramolfings e BEPSIALTRLT BpagiE. - Ollie FoBbsFRg

Content _of IREXASRETSIE TR OB oot S OUne ealogs: BTyt i paRTenichlc

Phe i gi di (§p SRHTRELS ShECERERTIEP | ol oo BESUee R RCF Eamg dBoor

the ar 0lr(r)Elt if%r}/r{qultiorﬂ?n‘g}rlm éal%ﬁ?éjti&? f’li'om refractive index values disclosed in
literatures such as Polymer Handbook.

The thermoplastic resins used in the present invention,
namely the aromatic vinyl resins (B), are polymers obtained by
polymerization of a monomer component comprising 40 to 100 % by

15 weight of an aromatic vinyl monomer, 60 to 0 % by weight of a
methacrylic ester and 0 to 20 % by weight of other vinyl monomers
copolymerizable with them (100 % by weight in total). When a
transparency is not sought, it is not necessary to particularly pay
attention to the composition of the aromatic vinyl resin. However, if the

20 refractive index of the aromatic vinyl resin becomes too high, the amount
of the diene monomer in the graft copolymer must be decreased when it
is desired to match the refractive index of the graft copolymer with that
of the aromatic vinyl resin to obtain a transparency, so it becomes
difficult to impart an impact resistance. Therefore, as the aromatic

25 vinyl resin is preferred a copolymer of 40 to 80 % by weight of an

aromatic vinyl monomer, 60 to 20 % by weight of a methacrylic ester and

0 to 20 % by weight of other vinyl monomers copolymerizable with them.



"5 mai n conponent of the thernoplastic aromatic vinyl resin are styrene,
vinyl toluene, a-nethylstyrene and the |like. These may be used alone or in
.adm xture thereof. Exanples of the nethacrylic ester are alkyl

met hacryl ates such as net hyl nethacryl ate, ethyl nethacrylate, propyl

met hacryl ate and butyl nethacrylate. Al kyl nmethacrylates having a C1 10 to
C4 al kyl group are practical. These mayilse used alone or in adm xture

t hereof . Exanpl es of the other vinyl nononers copolynerizable with the
aromatic vinyl nononer and the nethacrylic ester are acrylic esters,

especi al | y lithglcoatent of g srmhatic \fmyﬁmormmyr i3 less than #036BH wewhtyr opy|
acrylate and butyl acrylate. Vinyl cyanide 15 conpounds such as,

acryl oni t rithe propemigsaof yhentathaticcumyhiresimharasisapairgdt e Partenlarly

copol yneri zabl e vinyl nononers. The other_ cgpol ynerizabl e nononers may be
used al one loweirrthedrigidityr andnidris sconpraicahyisad¥antagsausr onati c vi nyl
resin conposition of the present invention is, obtained by nelt-nixing 5 to
40 % by wei ght of thEypizel gramplespel (he aromatieyiayh mepamespiis ﬁ‘évgng a
particle size enhanced by neans of the acjd grou,-cqnt?ining copol yner and
95 to 66 %mpinwgsmgpenent whdhg, Biarmepiastiy arqmaaHC(\BRYy! AEShare S sual
additives such as various stabilizers, lubrijcant, pignment, filler and the
li ke can bevinydéelusne emmethsiabaensand fhedikant Bhese snay he yseralpRey; nyl
resin 25 are not inpaired. Ml ded _articles can be a&gﬁgﬁed fromthe.thus

obt ai ned miox im eadmissire heseoli nfEamRIAS R HRS gnetnadfylic; gatergre alkyl
and” oxpl ai EEBCRURHES SRCBIRS Pt PG BRIMIABs of Y LRiathagrytats P& ing o,

oo DY Ve S LERS LS 28 MOLEC kel © ARoRe oGRS AR 4

Teastr el%enttoOfC} haﬁk?' egrr% ep pazlirret ip%la?:ti%:ialz.e These may be used alone or in

admixture thereof. Examples of the other vinyl monomers

copolymerizable with the aromatic vinyl monomer and the methacrylic

ester are acrylic esters, especially alkyl acrylates such as methyl acrylate,

ethyl acrylate, propyl acrylate and butyl acrylate. Vinyl cyanide

15 compounds such as acrylonitrile and methacrylonitrile can also be used

as the other copolymerizable vinyl monomers. The other

copolymerizable monomers may be used alone or in admixture thereof.

The impact resistant aromatic vinyl resin composition of the

present invention is obtained by melt-mixing 5 to 40 % by weight of the

20 graft copolymer (A) containing a rubber having a particle size enhanced

by means of the acid group-containing copolymer and 95 to 60 % by

weight of the aromatic vinyl resin (B). At that time, usual additives

such as various stabilizers, lubricant, pigment, filler and the like can be

used in such amounts that the advantages of the aromatic vinyl resin

25 are not impaired. Molded articles can be prepared from the thus

obtained mixture by extrusion, injection molding or the like.

The composition of the present invention is more specifically



"5 'was carried out using Mcrotrack Particle Size Analyzer Mdel 9230 UPA
made by N kki so Kabushi ki Kai sha., EXAMPLE 1 (1) Preparation of

_but adi ene-styrene rubber 10 A 100 liter pressure polynerization reactor was
charged with 200 parts of water and 0.2 part of potassium persulfate.
After purging the reactor with nitrogen gas, 1 part of sodiumoleate, 2
parts of rosined sodium soap, 60 parts1 af -butadi ene and 40 parts of
styrene were added to the reactor with stirring. The tenperature of the 15
reactor was elevated to 60C to initiate the Polyr(eri zation, and the

pol yrer i zatdesoribesl aad exptained Hy mashholithe fothawing sxamipies inwhiebalkr si on
was 96 % and the average particle size of the obtained rubber |atex was
860 angst r gasts (2hdPPeparat bynweighiciunlgssupthemnviseninegedopolty der tq abex 20
An 8 liter polynerization reactor was charged with 200 parts of ter and
0.5 part ofursdefisteeditbat theqresentiinyentien iamatlimitedqatq Haesq pBa ®rature
to 70Cin a nitrogen gas streamwth stirring, 0,3 part of formil deh%/de
sodi um sul f oxyl at e, 10 toesxsanples; measerRmMent el e Ryerage Payitale 61z

di sodi um et hyl enedi am netetraacetate were added to the 25 reac ver al
i nut es5| atveas carriesloartaisingMienotsacl Pagkigle S%t&i&@ﬂ%éi@?@éﬁﬁ‘? tl‘ﬁg%f
butyl acrylate, 2 parts of nmethacrylic acid, 0.125 part of
t - dodecy! nﬂnedpt@h&ahhls@.ﬁébuﬁhikl %ﬁlschﬁfrene - 1 5 hydroperoxi de was
continuously added dropwi se to the reactor at a rate of 20 parts/hour by a
constant flow punp. After the conpletion of the addition, a mxture of 58
parts of butyl nethacrylate, 2 parts of#ﬁ)ﬁgl acrylate, 13 parts of

Bt a

nmet hacrylic acid, 0.3 part of t-dodg@% n 5 and 0.08 part of cunene

hydr oper oxi de was further, _added dropw se to
yarop (1) Preparation of butad(iiene—sl%yrene rubber

10 A 100 liter pressure polymerization reactor was charged with
200 parts of water and 0.2 part of potassium persulfate. After purging
the reactor with nitrogen gas, 1 part of sodium oleate, 2 parts of
rosined sodium soap, 60 parts of butadiene and 40 parts of styrene
were added to the reactor with stirring. The temperature of the

15 reactor was elevated to 60°C to initiate the polymerization, and the
polymerization was carried out for 12 hours. The polymerization
conversion was 96 %, and the average particle size of the obtained
rubber latex was 860 angstroms.

(2) Preparation of acid group-containing copolymer latex

20 An 8 liter polymerization reactor was charged with 200 parts
of water and 0.5 part of sodium dioctrylsulfosuccinate. After elevating
the temperature to 70°C in a nitrogen gas stream with stirring, 0.3 part
of formaldehyde sodium sulfoxylate, 0.0025 part of ferrous sulfate and
0.01 part of disodium ethylenediaminetetraacetate were added to the

25 reactor. Several minutes later, a mixture of 2 parts of butyl
methacrylate, 23 parts of butyl acrylate, 2 parts of methacrylic acid,

0.125 part of t-dodecylmercaptan and 0.025 part of cumene



"the reactor at a rate of 20 parts/hour. The polynerization was term nated
1.5 hours after the conpletion of. the addition. The polynerization
.conversion was 99.7 % The obtained |latex had an average particle size of .
1, 050 angstrons, a solid concentration of 33 % 10 and a pH of 2.8. (3)
Preparation of particle size enhanced rubber An 8 liter polynerization
reactor was charged with 100 parts (-dry5basis) of the butadi ene-styrene
rubber | atex prepared in (1) and 20 parts of water, and the tenperature
was el evated to 60C with stirring in 15 a nitrogen ggs stream To tgg
react or wethydrapetoxide was costinidemsin adges §XPRWISHIC thpgeastqrRy2gals s) of
the acid group-containing copolyner |atex prepajed in (2), and the m xture
was stirr ed)ffﬁ} partgiroun REees9stagy o Ritmy t&fgeﬁﬁ?ﬁd’%‘ﬁ@%m 8ﬁ5h? ubber
particles to enhance the particle size thereof, To the reactor re added
200 parts cfdditioss eamaixpore of JFhnarss Ogd%h“ty 08 @%ﬁ%éé’?ﬁ?ﬁ 8\@?@’?The
m xture was stirred for 30 mnuytes and the rticle.size,enhancin
oper at i on \@syiatenilspagts ob I@Pa@%{'y r?‘F’a’ é)D i B%rteﬂﬂih(i%%e‘?y BbeéFaﬁB% ng an
average particle size of 6,600 angstrons. é%ﬂ aft co rizati onto
particl & sigid h8read qu%ﬁxar@?ﬁ%ﬁlé ﬁ?é?t&’fﬁtaf)cg‘%é’ﬁ&?g{lé%%
charged with 70 parts (dry basigs)_of tg;as atex o arti.cle sjize e ced
but adi ene- dhgr dgactaryied d6t&i ﬂfzc?é)np? /hRiTer ipgvﬁqlweﬂ?@%{oennpmgggt ure
to 60Cina- 16 nitrogen gas streamw th stirring,.0. 1 kLt  of
f or mal dehy d€TEHBALGH ilﬁ) ?BQV?%t%,teb. B%P?%?O‘Pef’?o&&e s%fiagtléenand’ra?om
part of disodium  ethyl enediam netetr ale re %E cLQr,
and subsecR@Nmﬁfl@ﬁl%r?%‘lYﬁrséP%‘ﬁﬁﬁeagﬁﬁ x{"ur\gﬁbff O_T% Ig?# glat(%&nlé?ﬁy%HS
met hacryl ata?vee}‘gge 11:§a1Q?crlé Ssié)éc o] tl)f{)gaeanésc%r%ﬂs?% goﬁdpcaorr{ce(Htr:SfiQHtaﬂ 33 %
10 and a pH of 2.8.
(3) Preparation of particle size enhanced rubber
An 8 liter polymerization reactor was charged with 100 parts
(dry basis) of the butadiene-styrene rubber latex prepared in (1) and 20
parts of water, and the temperature was elevated to 60°C with stirring in
15 a nitrogen gas stream. To the reactor were added 0.1 part of sodium
hydroxide and 3 parts (dry basis) of the acid group-containing copolymer
latex prepared in (2), and the mixture was stirred for 1 hour, thereby
agglomerating the butadiene-styrene rubber particles to enhance the
particle size thereof. To the reactor were added 200 parts of water and
20 0.4 part of sodium dodecylbenzenesulfonate. The mixture was stirred
for 30 minutes and the particle size enhancing operation was terminated
to give a particle size enhanced rubber having an average particle size of
6,600 angstroms.
(4) Graft copolymerization onto particle size enhanced rubber
25 An 8 liter polymerization reactor was charged with 70 parts

(dry basis) of the latex of particle size enhanced butadiene-styrene

rubber obtained in (3). After elevating the temperature to 60°C in a



“hydr oper oxi de was added, was continuously added dropwi se to the reactor at
a rate of 10 parts/hour by a.constant flow punp. During the addition of
‘the nmononmer mxture, 0.2 part of sodium dodecyl benzenesul fonate was added .
to the reactor 4 tinmes every one 10 hour for the purpose of keeping the
stability of the latex. After the conpletion of the addition of the
nmononmer m xture, the reaction mxture was further stirred for 1 hour to
conpl ete the polynerization. The polynerization conversion was 99.7 % The
obtai ned | atex had an average particle size of 7,600 angstrons. After
addi ng 0. 5 nitragenf gas stircam With, stirning o @ b8 opatinaf dormetdshyge spdURArt of
2,6-di-t-butyl -4- methyl phenol (BHT) to the latex, 5 parts of_ cal cj.um
chl ori de wemilfpsdate, 1@ OCHe paat of fesreus iswiatet ﬁ@dpQCQﬁ)fbéQﬁrﬁr%ff A1sQHEY ner |
followed by heat treatnment at 90C. The graft copol ymer were dehydrated and
dried to githxlenedignyivairtraaceiateof Wegei vaddfdex tof the gFeaef‘itOEOpcﬂ’%ier
was 20 1.546. (5) Preparation of aromatic vinyl copgl r An (gfro iﬁ
vi nyl copolsuksequiamsly ssthpantyreiha BMNBERYIMXTEEN] r%aertﬁ/a B?%%’é’ ed by
suspensi on polynerization in the follow ng manney. .25 100 liter
pol ymer Pzatnethaeydatsr angk 1hPpyda S\}tsﬁyrzmg?’p‘éﬁ t‘§fu‘3f Q/vét &art 09%%'%%%1 of
sodi um dodecyl benzenesul fonate_apd 1 part of cal ci hosphate. After
t hor oughl y kexgraner ﬁ{il‘iﬁxm,aqqf@- WSy CONLITHEQ AR r@aa]ﬁa &59&?%% tPottggc,
and then 55 parts of styrene, 45 arts of net h%I get hacryl at 2 and g 8 part
of benzoyl 166€ks abawate of 1Gearts/ Rowr Bhaconerant 19w PHARLs DR &80yt
for 5 hours with stifring. The obtai ned | yner dehydrat gd ang dri ed
to give a FAGEKPEY o?ft antif onEQROMChy | W&P\ﬁ/‘?’ | tYfad 8a¥%f r% ti?/%&i%ex of
1. 546. dodecylbenzenesulfonate was added to the reactor 4 times every one
10 hour for the purpose of keeping the stability of the latex. After the
completion of the addition of the monomer mixture, the reaction mixture
was further stirred for 1 hour to complete the polymerization. The
polymerization conversion was 99.7 %. The obtained latex had an
average particle size of 7,600 angstroms. After adding 0.5 part of
15 dilauryl-3,3’-thiodipropionate (DLTP) and 0.5 part of 2,6-di-t-butyl-4-
methylphenol (BHT) to the latex, 5 parts of calcium chloride was added
to the latex to salt out the produced graft copolymer, followed by heat
treatment at 90°C. The graft copolymer were dehydrated and dried to
give a dry powder. The refractive index of the graft copolymer was
20 1.546.
(5) Preparation of aromatic vinyl copolymer
An aromatic vinyl copolymer comprising styrene and methyl
methacrylate was prepared by suspension polymerization in the
following manner.
25 A 100 liter polymerization reactor was charged with 200 parts
of water, 0.02 part of sodium dodecylbenzenesulfonate and 1 part of

calcium phosphate. After thoroughly expelling oxygen, the



"(6) Preparation of inpact resistant aromatic vinyl resin conposition and
eval uation of the physical properties thereof There were m xed 75 % of the
.aromatic vinyl copolymer prepared in (5), 25 %of the graft copol yner
prepared in (4) and 0.1 % 10 of a hindered phenol stabilizer, and the

m xture was nelt-kneaded using an extruder Mddel HW40-28 nmade by Tabat a

Ki kai Kabushi ki Kaisha to give pelletsiaf -an i npact resistant polystyrene
resin conposition. The pellets were then nol ded by an injection nolding
machi ne Model 160MSP10 rmade by M tsubishi Heavy Industries, Ltd. 15 to give
pl at es havitampersitpse ovas sdenatod toB i xaBdnihen SO mardarenshirese, 45
transparency and test pieces for neasurenent of |zod inpact strength. The
| zod i npactpants efgmethat methaesdate enrdihg partaatMenzomeeiaxidacVaige was
measur ed accor di ngi to JIS K 6714 to 20 evaluate, the inPact resi stance and
the transpadsrs alires emge. diTherersHobe s SaEFied AVE) IAfas ROATSy Bath
according to JIS K 7207A, |oad 18.6 kg. The results are sho i n Table 1.
25 EXAMPLE StirThegpr d&wdabsaistecopolpmer wagsdehpdr ied é)(’éieﬁlt"le\tl\gﬂé? gi¥e R he
preparation of the butadi ene-styrene rubber, 60 parts of - 8 u i ene
was fir 8t PHBAoHef erearam@tinvingrliresyn. sﬁ?b@ﬁea\ﬁﬁg qtEee lrb‘i‘?’§lﬁéai'§gg"i n
the presence of the obtained polyner,. The average .particle size of.the

obt ai ned pdPl iFrepasationcphAmRAct U‘?ﬁ}éFa%éer,nﬁtgc Véﬁé’itrf’ﬁ}% COMBOPHLM t s

are shown in Table 1, 5 . .
and evaluation of the physical properties thereof

There were mixed 75 % of the aromatic vinyl copolymer
prepared in (5), 25 % of the graft copolymer prepared in (4) and 0.1 %
10 of a hindered phenol stabilizer, and the mixture was melt-kneaded
using an extruder Model HW-40-28 made by Tabata Kikai Kabushiki
Kaisha to give pellets of an impact resistant polystyrene resin
composition. The pellets were then molded by an injection molding
machine Model 160MSP10 made by Mitsubishi Heavy Industries, Ltd.
15 to give plates having a size of 150 mm x 100 mm x 3 mm for
measurement of transparency and test pieces for measurement of
Izod impact strength.
The Izod impact strength was measured according to ASTM
D-256 and the haze was measured according to JIS K 6714 to
20 evaluate the impact resistance and the transparency. The heat
distortion temperature (HDT) was measured according to JIS K 7207A,
load 18.6 kg.

The results are shown in Table 1.

25 EXAMPLE 2
The procedure of Example 1 was repeated except that in

the preparation of the butadiene-styrene rubber, 60 parts of




"EXAMPLE 3 The procedure of Exanple 1 was repeated except that the
preparation of the butadi ene-styrene rubber was carried out by firstly
.polyneri zing 60 parts of butadi ene and then polynerizing 40 parts of 10
styrene in the presence of the obtained polymer, and the acid group-
cont ai ni ng copol ynmer was used in an amount of 1.8 parts (dry basis) based
on 100 parts of the thus obtained butadiéne-styrene rubber. The average
particle size of the obtained particle size enhanced rubber was 9, 100
angstronms. The results are shown in Table 1, 15 COVWARATI VE EXAMPLE 1 In
the presendautsrdiznoepwassiisstly molymenzet and QG RATLE MHeS LY TEREAVRSI TR ( 1)

of Exanple 1, 12 parts of nethyl nethacrylate .and 18 arts,qf styrene were
emul si on- pdPSAyERGEIERA 18 HRG PLESENSELL Ogébﬁl @%ﬁm I?Q\IIYI%@ran ,a(.yégage
particle size of 1,100 angstrons w thout. agglonerating the rubbe

particles tRREMHERIEE H{dhepblainedspagtigle s a‘?l‘%nﬁﬁflcfeaeﬂé@?ﬂr was 6,100

gr oup- cont ai ni ng copol imer | at.ex. Thereaft.er %E aromatic vinyl resin
conposi ti orPRESTRRYar dReHfFWRAESSP YR WhEablede nanner as in Exanple 1.

The results are shown in Table 1. 25 COVWPARATI VE EXAMPLE 2 After adding 2.5
parts of sodiumsulfate to 70 parts (dry - 1 9 basis) of the

but adi ene-styrene rubber | atex obt aiﬁgfgmj%\eof Exanple 1, 12 parts of
met hyl nethacrylate and 18 parts of re polynerized in the | atex

anget  ome. Ther eaf{ eFLCaroReaE 6f BXAFRRIC LB EOMAe P nhiiar dhs: oc
and eval uat Slgeri)a{]ra;[t?gn ol the butadiene-styrene rubber was carried out by firstly
polymerizing 60 parts of butadiene and then polymerizing 40 parts of
10 styrene in the presence of the obtained polymer, and the acid group-
containing copolymer was used in an amount of 1.8 parts (dry basis)
based on 100 parts of the thus obtained butadiene-styrene rubber.
The average particle size of the obtained particle size enhanced
rubber was 9,100 angstroms. The results are shown in Table 1.
15
COMPARATIVE EXAMPLE 1
In the presence of 70 parts of the butadiene-styrene rubber
obtained in (1) of Example 1, 12 parts of methyl methacrylate and 18
parts of styrene were emulsion-polymerized to give a graft copolymer
20 having an average particle size of 1,100 angstroms without
agglomerating the rubber particles to enhance the particle size by
means of the acid group-containing copolymer latex. Thereafter, an
aromatic vinyl resin composition was prepared and evaluated in the
same manner as in Example 1. The results are shown in Table 1.
25
COMPARATIVE EXAMPLE 2

After adding 2.5 parts of sodium sulfate to 70 parts (dry



"manner as in Exanple 1. The results are shown in Table 1. COVWARATI VE
EXAMPLE 3 I n the presence of 70 parts of the butadiene-styrene rubber 10
prepared in Exanple 2, 12 parts of nethyl nethacrylate and 18 parts of
styrene were enul sion-polynerized to give a graft copolymer having an
average particle size of 1,100 angstrons w thout conducting the particle
si ze enhancenent by nmeans of acid groupi@ontaining copolyner | atex.
Thereafter, an aromatic vinyl resin conposition 15 was prepared and
evaluated in the sane manner as in Exanple 1. The results are, shown in
Tabl e 1. COMRARATON/EtEXAMRLE]ENASsreasdimiPRers lgdex s obtaingd uin st &fe to
70 parts (dry 20 basis) of the butadi ene-styrene rubber |atex obtained in
Exanpl e 2, Examplets, 62 pertsyof metiadryeshacarate and ks Ports of (UHECHEr e
polynmerized in the latex to give a graft copol yner havir] an aver.age
particle siwerofpalyguerizedsior she. latrar knrgiee a Bradt GARQ %mﬁrn%avﬂ’é i {0
conposition was prepared and evaluated in the sa manner as in 25 anrrpl e
1. The resuhveragce PERbIGIE isizaafl é,800 angstromparRAROVRAERAMEATE 25 Oppatic

aromatic vinyl resin conpositjon was prepared an eval yat,ed in the sane
manner &s iYintargsia 90@3@@@@%&?%h@re%ﬁﬂ!ﬁtartgv?‘fﬁlﬂlaésﬁor%ﬂ?e Vit fsed
al one wi thout adding any graft 5 copolyner thereto. The ults are shown
in Tabl e 1.mpgbrer as|ipolxamRlet 1 zod %ﬁ%%‘ﬂhﬁzaéﬁeéﬁog’ﬂghai@ﬁﬁﬁtl'%@trength
at 0C(ado)distortion (kg-cm cn2(kg-cmcm)tenp C

COMPARATIVE EXAMPLE 3

In the presence of 70 parts of the butadiene-styrene rubber

10 prepared in Example 2, 12 parts of methyl methacrylate and 18 parts
of styrene were emulsion-polymerized to give a graft copolymer having

an average particle size of 1,100 angstroms without conducting the
particle size enhancement by means of acid group-containing
copolymer latex. Thereafter, an aromatic vinyl resin composition

15 was prepared and evaluated in the same manner as in Example 1.

The results are shown in Table 1.

COMPARATIVE EXAMPLE 4
After adding 2.5 parts of sodium sulfate to 70 parts (dry
20 basis) of the butadiene-styrene rubber latex obtained in Example 2,
12 parts of methyl methacrylate and 18 parts of styrene were
polymerized in the latex to give a graft copolymer having an average
particle size of 1,900 angstroms. Thereafter, an aromatic vinyl resin
composition was prepared and evaluated in the same manner as in

25 Example 1. The results are shown in Table 1.



"Ex. 1106. 14.795 Ex. 2149.24.194 Ex. 31711.54.996 Com 21.52.596 Ex. 1

Com 62. 33.595 Ex. 2 Com 21.52.396, Ex. 3 Com 72.13.695 Ex. 4 Com 1.81.21.998
JEx. 5 EXAMPLE 4 to (1) Preparation of butadiene-styrene rubber A 100 liter.
pressure polymerization reactor was charged with 200 parts of water and
0.2 part of potassiumpersulfate. After purging the reactor with nitrogen
gas, 1 part of sodiumoleate, 2 parts 0?0 rosined sodi um soap, 71.5 parts
of butadi ene and 28.5 parts of 15 styrene were added to the reactor with
stirring. The tenperature of r ed to 60Cto initiate

t he pol ynerization, and - 2 Péﬁ}@e"*@@ﬁ@r%@ﬁ s carried out for 12
hours. The polymerization caqnver,sion was 97 % and th v rtigle
size of the obtaine nrﬁﬁ%@a(%f%tvéQY Sé@ocgﬁb}%9§lglr?§l. ‘%3? ﬁ%g%egcfi%ﬁrlﬁof
particle size .enhanced rubber 5 An 8 liter .polynerizatio t.or

char ged wi teIYaiBBt‘Efir% thed SABEsFENRFT 13 I&J%%Riés%yg}ééggfu aé\r,\@ St ex
prepared | nar(o%l)lagirc]:dvgnoyl copolymer was used alone without adding any graft

5 copolymer thereto. The results are shown in Table 1.

Table 1
Izod impact Izod impact Haze . Hea’g
strength at 23°C | strength at 0°C (%) distortion
(kg:cm/cm?) (kg:cm/cm?) temp. (°C)

Ex. 1 10 6.1 4.7 95
Ex. 2 14 9.2 4.1 94
Ex. 3 17 11.5 4.9 96
Com.

1.5 2.5 96
Ex. 1 2
Com.

2.3 3.5 95
Ex. 2 6
Com

X 1.5 2.3 96

Ex. 3 2
Com.

2.1 3.6 95
Ex. 4 7
Com

y 1.2 1.9 98
Ex. S 1.8
EXAMPLE 4

10 (1) Preparation of butadiene-styrene rubber
A 100 liter pressure polymerization reactor was charged with
200 parts of water and 0.2 part of potassium persulfate. After purging
the reactor with nitrogen gas, 1 part of sodium oleate, 2 parts of
rosined sodium soap, 71.5 parts of butadiene and 28.5 parts of
15 styrene were added to the reactor with stirring. The temperature of

the reactor was elevated to 60°C to initiate the polymerization, and



"parts of water, and the tenperature was elevated to 60C with stirring in a
nitrogen gas stream To the reactor were added 0.1 part of sodium
Jhydroxide and 3 parts (dry basis) of an acid group-containing copol yner 10 .
| atex prepared in the same manner as in Exanple 1, and the

but adi ene-styrene rubber particles were agglonerated to enhance the
particle size thereof in the sane mannek las-in Exanple 1 to give a

particle size enhanced but adi ene-styrene rubber having an average particle
size of 6,900 angstroms. 15 (3) Gaft copaol ynerjzation _onto Parti.cle si ze
enhanced buthiPelemsrizedinn Wapbkarrigd gu f@’érlzp%PW’rﬁri gi’tq BAYTRELERN ORas

charged with 70 parts (dry basis) of the |atex of .particl | ze, enhanced
but adi ene- s¢3EgISion dﬁﬁérgﬁb%ai aRd the @z)e_rag@t%@rtg}lgvs&lzpn%lettﬁg PRIAIEES: ur e

to 60C in a 20 nifrogen g streamw th stirring, 0.18 part of formal dehyde
sodi um SUIMW%{%FXO’Y@@ %&?Pgﬁ?m@'rous sul fate and 0.004 part of

di sodi um et hyl enedi gm nef etraacetate re add to the reactor. Gaft
pol yner i zat \PTEReraHeR Aapaitdgiesiige £ eg ﬁ'gﬂ?ﬁi’nner as in Exanple 1 by

and 15,3 parts of ot aeRditerno SBERERLATGrAoE S SHeTEcd Hita ChLeRERL * °
(4) Prepar dmibetishpbiae argne Coparei o srbiepayriyh Bdgd A
ComDr 15119 SR ylEL iy WIFLABSLGLE S SRR AT, R RARE RS O
POl TET 2 L 2B OSBRI 20 Bk adla 't r o Sobfin
hydroxide and 3 parts (dry basis) of an acid group-containing copolymer
10 latex prepared in the same manner as in Example 1, and the
butadiene-styrene rubber particles were agglomerated to enhance the
particle size thereof in the same manner as in Example 1 to give a
particle size enhanced butadiene-styrene rubber having an average
particle size of 6,900 angstroms.
15  (3) Graft copolymerization onto particle size enhanced butadiene-styrene
rubber
An 8 liter polymerization reactor was charged with 70 parts
(dry basis) of the latex of particle size enhanced butadiene-styrene
rubber obtained in (2). After elevating the temperature to 60°C in a
20 nitrogen gas stream with stirring, 0.18 part of formaldehyde sodium
sulfoxylate, 0.001 part of ferrous sulfate and 0.004 part of disodium
ethylenediaminetetraacetate were added to the reactor. Graft
polymerization was then carried out in the same manner as in Example
1 by using 30 parts of a monomer mixture of 14.7 parts of methyl
25 methacrylate and 15.3 parts of styrene. The obtained graft copolymer

had an average particle size of 7,800 angstroms and a refractive index of

1.537.



“cal ci um phosphate. After thoroughly expelling oxygen, the tenperature was
elevated to 85C, and then 43.5 parts of styrene, 47.5 parts of nethyl
,methacrylate, 9 parts of acrylonitrile and 0.8 10 part of benzoyl peroxide .
were added all at once. The reaction was carried out for 5 hours with
stirring. The obtained polynmer was dehydrated and dried to give a styrene
resin. It had a refractive index of 1.%27.-(5) Preparation of inpact
resistant aromatic vinyl resin conposition 15 There were m xed 75 % of the
aromatic vinyl resin _prepared in (4), 25 %of the graft copol ymer prepared
in (3) and (8) Preparation |of egematipNemd| capodpmerzer, and a resin conposition
was prepared and evaluated in the same manner as in Exanple 1. The r?sults
are shown in Tabl e 2AN2erem@IRATIVE GERPIET 6 CAMRIISING]iStYrene methylqf
sodiumsulfate to 70 parts_(dry _.basig) of the butadi enesstyrene rubber

| at ex obt aifpetha¢rylate orandy aaprdonitryg 5W§’§rt§3rﬁpaﬁ§$hyft’ynetmsé?% and
13.5 parts of, 25 styrene re.polymerized in the latex to give a graft

copol ymer HRRIVATIZA IR dp fSﬁP 1IRRANEPIETof 1,800 angstrons. Thereafter,
an aromatic vinyl resin gonposition was prepared and eval uat.ed.i\n the same
- 23 mAnner as in Exafy Bterp ngerrézaa(}pqrg?gq °§I’f¥ﬁ\§lcﬂﬁr Wéhk.goé@ﬁ RATI VE
EXAMPLE 7 An, aromatic_ vinyl resin, conpositi.on was prepared an 5 eyal.uat ed
in the samPihnWRter ésog @ﬁﬂé?@dﬂlr@%‘éé?cxl SPZFﬂ‘éguﬁgBﬁg? ia@‘gilnﬁar¥e° in
\é\/ﬁgvmusieg _?_Lﬁ(%rlgi%t h% tos%%cgtgg anyAf%lg f tthoggag{l}lynere)}p%?figtgo' onhgerE,es%tes are

temperature was elevated to 85°C, and then 43.5 parts of styrene,
47.5 parts of methyl methacrylate, 9 parts of acrylonitrile and 0.8
10 part of benzoyl peroxide were added all at once. The reaction was
carried out for 5 hours with stirring. The obtained polymer was
dehydrated and dried to give a styrene resin. It had a refractive
index of 1.537.
(5) Preparation of impact resistant aromatic vinyl resin composition
15 There were mixed 75 % of the aromatic vinyl resin prepared
in (4), 25 % of the graft copolymer prepared in (3) and 0.1 % of a
hindered phenol stabilizer, and a resin composition was prepared and
evaluated in the same manner as in Example 1.
The results are shown in Table 2.
20
COMPARATIVE EXAMPLE 6
After adding 2.5 parts of sodium sulfate to 70 parts (dry
basis) of the butadiene-styrene rubber latex obtained in (1) of
Example 4, 16.5 parts of methyl methacrylate and 13.5 parts of
25 styrene were polymerized in the latex to give a graft copolymer having
an average particle size of 1,800 angstroms. Thereafter, an aromatic

vinyl resin composition was prepared and evaluated in the same



"Table 2 1zod inpactlzod i npact Heat Haze strength at 23Cstrength at 0Co
distortion ~O- (kg-cmicm ) (kg-cmicm)tenp (*C) Ex. 4148.24.594
,Com 8.52.42. 895 Ex. 6 Com 2.11.31.898 Ex. 7 10 | NDUSTRI AL APPLI CABI LI TY The
aromatic vinyl resin conposition of the present invention provides nol ded
articles having an inproved inpact resistance as 15 conpared with
conventional one while maintaining propédties of aromatic vinyl resins
such as heat resistance and transparency. - 24 CLAIM5S 1. A thernoplastic
resin conposition copprd sing: ) to 40.%Db i ght .of.a, graft copol yner
obt ai ned byaBNGE| iéﬁ%@&&%Qﬁb @bed§FF§“%9¥ﬁgﬁﬁﬁ¥ndP”EaPﬂhgr nononer in
the presence of 85 to 40 parts by weight (dry basis) of a |atex of diene
rubber particles having an average particle size of 3,500 to 20,000

angstronms (the total of sai ' i g di ene rubber particles

being 100 parts by weight) WWF{%HEE‘?@%@M?@@ ng 0.1 to 15 parts by
wei ght (dry basis) An aromatic vinyl resin composition was prepared and
5 evaluated in the same manner as in Example 4 except that the
aromatic vinyl resin was used alone without adding any graft

copolymer thereto. The results are shown in Table 2.

Table 2
Izod impact Izod impact Haze Heat.
strength at 23°C | strength at 0°C (%) distortion
(kg-cm/cm?) (kg:cm/cm?) temp. (°C)
Ex. 4 14 8.2 4.5 94
Com.
4 2.8 95
Ex. 6 8.5 2
Com.
.3 1.8 98
Ex. 7 2.1 1

10

INDUSTRIAL APPLICABILITY
The aromatic vinyl resin composition of the present invention
provides molded articles having an improved impact resistance as
15 compared with conventional one while maintaining properties of

aromatic vinyl resins such as heat resistance and transparency.




10 of an acid group-containing copolyner |atex prepared by polynerization
of a nonomer m xture conprising 5 to 25 % by weight of at |east one
.unsaturated acid selected fromthe group consisting of acrylic acid, -
met hacrylic acid, itaconic acid and crotonic acid and 95 to 75 % by wei ght
of a nonomer copol ynerizable with said unsaturated acid (the 15 total being
100 % by weight) to 100 parts by wei ght2@ry basis) of a latex of diene
rubber particles having an average particle size of 500 to 3,000 angstrons
whi ch i s obtained by polynerization oé 50 to 100 % by weight of a
conj ugat ed di ene nononer, (a2) 50 to L&?&%smeight of a vinyl nononer
copol yneri zable with said conjugated di ene nononer, (a3) 0 20 to 3 % by
wei ght of a crosslinking nonomer and (a4) 0 to 3 % by weight of a chain

parti cle oize of sai bt AUBBERARIFEHE BT SAE LY 08 CarBE 38, el gnt of an-
by wei ght of an' 25 B o) 40,7k dBABHERC! fogtetEtngime, JRdiBell Ry F
5 Gy 9 S8 Y B B TR Y ) bt e penoet
cong s o oSk A RS SOTHERYE LIS, e g Db A Al et
ot Rk of il SN0 bos kel ptof o
L0, T el R R A AP P PR D, T
it %ﬁgﬁﬁ?@ﬁtgﬁgﬁégﬁﬁﬁn@d TRNBL IO X 5 E5GuHaIHY WeighAl [@ry BRsigat ed
10  of an acid group-containing copolymer latex prepared by polymerization
of a monomer mixture comprising 5 to 25 % by weight of at least one
unsaturated acid selected from the group consisting of acrylic acid,
methacrylic acid, itaconic acid and crotonic acid and 95 to 75 % by
weight of a monomer copolymerizable with said unsaturated acid (the
15 total being 100 % by weight) to 100 parts by weight (dry basis) of a latex
of diene rubber particles having an average particle size of 500 to 3,000
angstroms which is obtained by polymerization of (al) SO to 100 % by
weight of a conjugated diene monomer, (a2) 50 to 0 % by weight of a vinyl
monomer copolymerizable with said conjugated diene monomer, (@3) 0
20 to 3 % by weight of a crosslinking monomer and (a4) 0 to 3 % by weight
of a chain transfer agent, thereby agglomerating said rubber particles to
enhance the particle size of said rubber particles, and
(B) 95 to 60 % by weight of an aromatic vinyl polymer
obtained by polymerization of (bl) 40 to 100 parts by weight of an
25 aromatic vinyl monomer, (b2) 60 to O parts by weight of a methacrylic

ester and (b3) O to 20 parts by weight of other vinyl monomer

copolymerizable therewith (the total of (b1), (b2) and (b3) being 100 parts



~copol yneri zabl e vinyl nmononer (a2) and has a | ayer nade of said diene
nmononmer al one or a |ayer containing a high content of said diene nononer.

.15 4. The conposition of aiml, 2 or 3, wherein said |atex of acid
group-cont ai ni ng copol yner is prepared by conducting said polynerization
of said nononer mxture so as to forma polynmer having a |ower content of
said unsaturated acid until the pol ymer22ation 20 conversion of the whole
nmononmer m xture reaches 5 to 90 % by weight, and subsequently conducting
sai d polynerization so as to forma polymer having a higher content of
sai d unsat aW&ERi d. 5. The conposition of any one of Clains 1 to 4,

wherein the 25 difference in refractive index between said graft copolymer
(A) and said aromatic vinyl copolymer (B) is not nore than 0.0083.

2. The composition of Claim 1, wherein said acid group-
containing copolymer is a copolymer of 5 to 25 % by weight of said
5 unsaturated acid, 5 to 30 % by weight of an alkyl acrylate having a C, to
C,, alkyl group, 20 to 80 % by weight of an alkyl methacrylate having a
C, to C,, alkyl group and O to 40 % by weight of other vinyl monomers.

3. The composition of Claim 1 or 2, wherein said diene rubber
10 is a product of multi-stage polymerization of a monomer mixture
containing said conjugated diene monomer (al) and said
copolymerizable vinyl monomer (a2) and has a layer made of said diene
monomer alone or a layer containing a high content of said diene
monomer.
15
4. The composition of Claim 1, 2 or 3, wherein said latex of
acid group-containing copolymer is prepared by conducting said
polymerization of said monomer mixture so as to form a polymer having
a lower content of said unsaturated acid until the polymerization
20 conversion of the whole monomer mixture reaches 5 to 90 % by weight,
and subsequently conducting said polymerization so as to form a

polymer having a higher content of said unsaturated acid.

5. The composition of any one of Claims 1 to 4, wherein the
o5 difference in refractive index between said graft copolymer (A) and said

aromatic vinyl copolymer (B) is not more than 0.003.



