11 January: 2005 - 1 DESCRI PTI ON TRANSPARENT | MPACT RESI STANT THERMOPLASTI C
RESI N COVPOSI TION 5 TECHNI CAL FI ELD The present invention relates to a
transparent, inpact resistant thernoplastic resin conposi{ ifyanpSifhsmore
particularly to a resin conposition having well bal anced strength,
transparency and 10 processability wherein an inpact resistance is inparted
to an aromatic vinyl resin without inpgiring its transparency. The
conposition is applicable to fields that require noldings of aronatic
.vinyl resins to have sufficient strength and transparency, and is suitable
for various uses such as |ighti nDESZ®&ILPMANoOUs transparent containers:
and nedi cal 15 appliances. BACKGROUND ART O thernopl astic resins,
aromatic vinyl resins occupy a relatively large proportion of uses. A _
representative aromatic vinyl 20 resin is copolyners of an aromatic vinyl
mononer and an acrylic eSTRANSPARENT IMPACTERESISTANTg vari ous
conpositions are put on the nmarket. However, in general they are not
sufficient for market THERMORIASTICREIIN COMMPAIIGIYN vari ous manners to
cinmprove the inpact strength have been adopted. For exanple, JP-A-52-8095
and 25 gP-B-55-7849 disclose inproving the inpact resistance by dissol ving
a rubber in nonomers for constituting an aromatic vinyl resin and
subj ecting the nononers to bul k TBCHMNIGAaFfIBhDor suspensi on 11 January
. 2005
' The present invention relates to a transparent, impact

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 v:'?nyl resins to have
sufficient strength and transparency, and is suitable for various uses
such as Iighting 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

'éubjecting the monomers to bulk polymerization or suspension




-2 polynerization. JP-A--54-153884 discloses incorporating an aromatic
vinyl. resin with a rubber-containing nulti-layer structure obtained by. :
enul sion polynerization of a copolynerizable vinyl monone{1 i laRgoody esence
of. a rubber conponent made of butyl acrylate or butadi ene. 5 Besl des,

JP- A-55- 157642 and JP- A-56-70043 disclose mxing an aronmatic vinyl resin
with a bl ock copolymer containing a rubber conponent as represented by
styrene-but adi ene bl ock copol ynmer. However, the former is restricted in

"~ the content of rubber fromthe viewpoint of solubility and, therefore, the

strength i pobghesighfibal eUH-R1-39-13088Y elisclode§dgRoPhofAtRE raf QtlophAtifg
pol ymers prepared according to the latter nethods, known rubber-containing .
pol yners i girydtsen avithr® Hudbersdottfining fmilsi-Riyeengitedtie sbeaihedt b

i npact resistance, they nust be used in a |arge amount such that other
properti esefngsivh Ic}stngﬁferizfmidﬁ ajfnadco%agtnéﬁzdmes\amyl | fnoritgnanounthef a
rubber is increased to the 15 extent that a desired inpact resistance can

be secur edprefaiccblrl slibbsr cetighorat hgidd by butghlactehitst@anbetadibne.
transparency that aromatic vinyl resins originally possess are |owered, so

the knoswn Belbdds, c Iift-a-bb b 7(42 y oeids JP-A-58-000d 3badiguloseo igitig cah use.
It is expected that if an inpact strength can be inparted to aromatic
vi nyl resi asomiatifvoutin®D respai withg 4 hbloattv avpai@aacof ctatedniegi as rubbey coul d
be used in wider purposes. Accordingly, it is an object of the present
“invention tompwmmrit aan reppesdnistr dngt siyrenerhonetlienei bldck esopslymdhout
I npairing the properties such as rigidity and transparency thereof. 25 A
further obHestevef, tthe foresenis inestnciedn in stheo condenef aniblben fatic the nyl
‘resin conposition having well-balanced properties such as inpact
resi st anceyiewppidittof, stlsdtilitye sinst, athvaeford, ghec strealgithi isynot sufficiently
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. Thatis to say, if the amount of a rubber is increased to the
15 extent that a desired imp@ct resistance can be secured, characteristics
such as rigidity, heat resistance and transparency that arorhat_ic 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.




11 January 2005 -3 DI SCLOSURE OF | NVENTI ON The present inventors have found
that the inpact strength of an aromatic vinyl honopolynmer or a copol yner
of an aromatic vinyl conpound and an alkyl nethacrylate ¢pmaR@nt 20soved

- Without remarkably | owering the transparency of 5 nol dings nmade thereof by
I ncorporation of a graft copolyner which is obtained by adding a |latex of a
car boxyl group-containing copolyner to a |atex of a diene rubber to '
enhance the particle size of the rubber-particles and pol ynerizing a vinyl
nononer conponent in the presence of the particle size-enhanced rubber -
particles. Thus, in accor.danc®I$CLOSURE OFIdBENTIONNti on, there is
provided a 10 thernoplastic resin conpagsition conprising:.. (A 5 to 40% by
“wei ght of a graft Rwgsesgnenveersihare fonpd Shat fhgsimpact yrongth efinggomalic s py

wei ght of a \j: ' : i ght (dry
basis) of a la ebogipggl 'er?gbfﬁE@}%gﬁ%@?ﬁéﬁ@%@%@g%ﬂégﬁﬁﬁg

particl e si zaenehacBylae@ah be 20pHO6d sihetiremarkabhelowetiag thaf tradsparencyydf nononer

~and the 15 diene. rubber particles (R2) being_100 parts_ by wejght), the

| atex of di eﬂ%oqﬁws_gwﬁﬁmw P i %ﬁﬂ%@?ﬁ@@%&%ﬁ@@%ymﬁdﬁ Shtined by, 15
parts by wei Mo (¢ | ' R %,%J,' | S0pe] | atex (S)
to 100 part%Ia 1?%\%&?%%???gérgg%gygﬁﬁg%tgh%ﬁzgggof dimeﬂgltr ubbe?ie%%rt icles”
(R-1). havi ng relsber tashaaggethp patticl] sizesoizbe nfbbsOpartidegaBDpolmgaringasingli ch i s

obt ai ned by 20 pol ynerization,of (al to 0% by i ght_.qf a conj ugat ed
i ene. monone oo} SoBSTt EhhEprogial 1 Parttle el s BRS B Sab e
with the conjugat ghysdh 3PQr83H0 WRih thé prekertt iARnAYH NHeréGs Srdfvideli-aa

crosslinking mononer ‘and (a4) 0 to 3% by weight of a chain transrfe‘r' agent,
"t hereby 489! dhsmaplastic tebio qonipositiopgpmpobidg: (R-1) to enhance the particle

size of the rubber,particles (R-1)..the.acid droun 2 nt.ai nin ol yner -
latex (S) being p.r(‘é‘ggﬁ%éﬁﬁ’}yp‘%?%%edﬁ%gﬁSﬁpog?’g'gr #ﬁﬁlgﬁ%ﬁ?})ﬁﬁ/ﬂeﬁz e gglt?orrpri si ng
5 to 25% by vweb@pirtshy Rbightd viaplemunsaén @heptessice of 85 aL4@parts by |
weight (dry basis) of a latex of diene rubber particles (R-2) having an average

particle size of 3,500 to 20,000 angstroms (the total of the vinyl monomer and the
15  diene rubber particles (R-2) being 100 parts by weight),
the latex of diene rubber particl-es (R-2) being obtained by adding 0.1 to 15
parts by weight (dry basis) of an acid group-containing éopolymer latex (S) to
100 parts by weight (dry basis) of a latex of diene rubber particles (R-1) having an

-average particle size of 500 to 3,000 angstroms which is obtained by |

20  polymerization of (al) 50 to 100% by weight of a conjugated diene monoﬁler, (52)
50 to 0% by weight of a vinyl monomer copolymerizable with the conjugated
diene monomer, (a3) 0 to 3% by wefght of a crosslinking monomer and (a4) Oto
3% by weight of a chain transfer agent, thereby agglomerating the rubber particles
{(R-1) to enhance the particle size of the rubber particles (R-1), the acid group-

25 containing copelymer latex (S) being 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 the
unsaturated acid (the total being 100% by weight), wherein the diene rubber (R-1)

30 is a product of multi-stage polymerization of a monomer mixture containing the

_conjugated diene monomer (al) and the copolymerizable vinyl monomer (a2) and




fromthe group consisting of acrylic acid, nethacrylic acid, itaconic acid
and crotonic acid and 95 to 75% by wei ght of a nononer copol yneri zabl e
with the unsaturated acid (the total being 100% by wei ghtyq, ;008 ge; the

di ene rubber (R-1) 30 is a product of nulti-stage polynerization

nononer m xture contai ning the conjugated di ene nononer (al) and the

copol yneri zabl e vinyl nononer (a2) and 11 January 2005 -4 has a | ayer nade
of the diene nononmer alone or a |ayer coﬁtalnlng a high content -of the

di ene nmononer, and (B) 95 to 60% by wei ght of an aromatic vinyl polyner

obt ai ned by lp@hy@nfhmaébﬁﬂw@ﬁm@bn&kmﬁﬁakmabﬁ@l@mrb@ﬁhnm@anggtmﬁﬁaﬁn
aromatic vinyl monomer, 5 (b2) 60 to O parts by weight of a nethacrylic
ester and (b@@@lén‘?@oﬁ‘%{ﬂt’fs% wei ght of other vinyl nononer

copol yneri zabl e tQ@&ggﬁ&gbﬁggew&gﬁekaﬁ%nﬁahkwn&ﬁ%%ggggfggé%g ing 100

parts by weight). e acid Zcont ai ni ng copol referably a
copol ymer of polgmerizatéh bﬂ(hzt@nglm l(ﬁﬁpm‘lsé)yummgttwfanerbmicdfinﬁ nn(moﬁﬁ% by

weit gt of San @A odEdisdyrden bttt anee) DB rerSin i Lo
40% by wei ghtof%fthe?R/H@/[ m\bhﬂﬂflter Eﬂﬁ‘ér&able %’i&éﬁftﬁ‘ﬁhéf t&tﬂ%f%! yd(b2) and (b3)

. group-contai ni ng copol yner Is prepared by firstly polynerizing 5
to 90% by V\el@htglﬂﬂmrtﬂbmmht}n xture havi ng a | ower content of an

d id dt 1.0%
e havi acl S G A B e el R0 Bt fa 1S Pttty s pa@hnefor St N0

copol yner i zablse, ¥y flghfBf@ERhsdhddtediadidab td B®s byardgimaghllksehached - from
the group consisting of vinyl nmononers having an arorratlc ri )a met hacrylic

“esters, d6rylhagingstlerte delk\‘/l HPp.APdn % owpighhefan abkdmeqthasrylatet he
caRol e 228l RS 8 1ok S0 B B Bl ApasAE o o
- methacryl ate, et hyrefeRbhaetid @oufé@paihingebpsiomyt Bitex, (sp)tstptépamai thacryl at e,
4 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
15  monomer mixture having a higher content of the unsaturated acid.
The copolymerizable vinyl monomer (a2) is at least one member selected
from the group consisting of vinyl monomers having an aromatic ring, methacrylic
esters, acrylic esters and vinyl cyanide compounds.
Preferabiy, the copolymerizable vinyl monomer (a2) is at least one member
20  selected from the group consisting of styrene, vinyl toluene, a-methylstyrene, |
methyl methacrylate, ethyl methacrylate, propyl methacrylate, butyl methacrylate,
methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrjrlate, 4-hydroxybutyl
acrylate, acrylonitrile and'methacrylonitrile.
It is preferable that the difference in refractive index between the graft

25  copolymer (A) and the aromatic vinyl copolymer (B) is not more than 0.003.




~methyl acrylate, ethyl acrylate, propyl acrylate, butyl acrylate,

4- hydr oxybutyl acrylate, acrylonitrile and nethacrylonitrile. It is
preferable that the difference in refractive index betmeeplkgﬁm ﬁi% 25
copolymer (A) and the aromatic vinyl copolyner (B) is not nore an 0.003. -
11 January 2005 - 5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The di ene
rubber used in the present invention is_.obtained by polynerization of (al)
50 to 100 parts by weight of a conjugétgd di ene nononer, (a2) 50 to O
~parts by weight of a vinyl nononer 5 copolynerizable with the conjugated

di ene mononer, (a3 MODBHOR WARMSIS OUTATHL IRV BN mononer and
(ad4) O to 3 parts R/E@%\r/gl ght of a chalwﬁltransfer agent (t ecmtgotal bei ng 100

parts by weight). Tmecﬁeneqwﬂér%séﬁ ir} fige ﬁ?&&%h%nﬁﬁo%@%edﬂl}gggé‘% e

but adi ene, isoprene, chloroprene and the ITke. These may |
in adm xt ub%lﬂrﬁeha_aﬁ%?lf of BRANBO &S PHOIHE-tSARPETBAL 6217 BoNjubHtcADMRARI are,

for I nstance, a vi nyl nonomner havi ng an aromati € ring such as styrene,

vinyl tol ueRen&hed; "RIZ)Y ! SOYREN® PabBi hBE! ¥hdigheSEr a eﬁﬁ?@ ghbMoaferal kyl
nmet hacryl ate such as net hyl nethacrylate,” ethyll nethacryl ate, propyl

et hacry| a8pOlyrhefirAbIBFARCINE Sbi8jugditeddivhé tndsdler, R CtAB Pardd byl ky!
15 acrylate such as nethyl acrylate, ethyl acrylate, propyl acrylate, butyl

acryl ate, Weighhbd O¥YINEI kiAG MbRloendh held RIV0 483 Pty %igmt bfa
e

i ndex; a vinyl cyanide such as acrylonitrile or nmethacrylonitrile; and the

l'i ke. -Thesehaly #8ndfadagkanqtioe tolabdiEing UI@Ot poFeOby Weight)l e"fﬁ’p‘l\&’é_lCh
requires noldings to be transparent, it is 20 necessary to nmatch the

refracti veekadfgiesfoft fige Waafjigaend|dishe oAbt aireeBubydipaly Teopzaid,on of
the vinyl nononmer in the presence of the diene rubber with the refractive
“index of tkhlaoprehecand e likei nThRket mayebe used alone or in admixture
10 thereof. Examples of the copolymerizable vinyl monomer are, for
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—h5rdroxybutyl 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 Vil’ly'l 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 cﬁene 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




i ncorporated therewith. Since the refractive index of the aromatic vinyl
resinis relatively high, 'a diene rubber containing a vinyl nononmer 25
having an aromatic ring is effective as the diene rubber {pjdQiRiappesbsf rom
t he viewpoint of adjusting the refractive index, and a styrene-butadi ene
copolynmer is practical. However, there is a case where, depending on 11
January 2005 - 6 an aromatic vinyl resin to be incorporated with the graft
copol ymer (A), adjustnent of the refractive index of the diene rubber to
that of the matrix resin requires a high content of the vinyl nononer
having an a3 aBiiaid Vi1 Resaties bef iddoepbialedr fithagid ¥eaft Rdpolphet 18),
~aromatic vinyl 5 resin, 'so the glass transition tenperature of the

copol yner rd3a8tmedit SESthd Gefreetive intdx00erthegddRined eibBEFRBCHsasf aheubber .
In such a caSe, it is advantageous to conduct a polynerization of a diene

- nonomer  whirgAtrig orRsin trebesrdsha Kigbneontdibess thedridyl nvhoRRRORRViHgahe
copolynerized therewith in a nulti stage so that the produced diene rubber

~contains aalBnaerin@becanst e theanghnrifeastiv@inded 8y ehe havimgia vivigh
- content of the diene nononer. For exanple, a rubber having a | ayer of |ow

gl ass &r anebin,@d tlenplRisattuaAsitin banpetparebiiific Roippifpher rapbar dhiee

- nononer and a copol yneri zabl e nononer separately wherein the diene nononer
al one or atoueeoity imlowveringadpainimgnaetiagha gabbent r Bt sashld cakef iteisdi ene

nononer is firstly polynerized and the residual nonomer is then

pol yner i zeddvarithgepneIoncendfict hepplymeidgakionl ofnerdieht menamser wdfithcti ve

to carry out the polynerization in the reverse order to the above. It is
advant ageousnishitit¢d ¢heidiare rulbber arsdd vimyl raopoasentio bé mopolymerized
"prepared by a usual emul sion polynerization, and it is 20 practical that
t he aver agehpeewithl i airmalti lseagoboithat thenpfiotuiced3]i6A6 rarhderraneain® ene
rubbers having an average particle size of |less than -

- 10 layer made of the diene monomer or a layer having a 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 polymerizéd 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 - R




- 500 angst rons ar'e_not practical since it is difficult to stably obtain them

by a usual emul sion polynerization. D ene rubbers-having an average
particle size of nore than 3,000 angstrons have a | arge pﬁPQéﬁEk&Qm%ﬁ
productivity since they require a long tinme for the polynerization. The
crosslinki ng nononers which can be used in the preparation of the diene
rubber are conpounds having at least. two 11 January 2005 - 7 polynerizable
functional groups in the nolecule, e.g., allyl nmethacrylate, divinyl
benzene, diallyl phthalate, and other known crosslinking agents such as

di vinyl coppBHAgfizaBld Sin@mdwidapRia the(mpldude] & batAlylenateaigtateAs a

chain transfer agent are used conventional chain 5 transfer agents such as

~n-dodecy!| nEiviap! BBnasse ! dRONEHRISRD b otHdtekaswastriosklinging agants and
the chain transfer agent are used as occasion demands. The anount of each

of them i sspethf esallivinkt ose@potinds, pallys dympetgls hasedlignefifocpaats by
wei ght of the total of the conjugated di ene nononer (al) and the

copol yrer i zablipowndy.! Asr@mataihOtieadfer kigehbeagmoget ¢convaittonalhshidipart s
by wei ght, the inpact resistance of final products is | owered. The thus
obt ai negl diuenssfetkipentsd afech as h+dmieeglmercagginommdat-eodeeyhhermptahber

particles to enhance the particle size thereof by adding a latex of an
aci d. gr oupThentrisslingingpelopmener dndlitke adngiasttansferothgehe @ae dsed as
- group-cont ai ni ng copolynmer and the nethod of treatnent to enhance the
particl e sbeeasiva dehapast i dHesainourlt ofi ézeh offtlecmpastpreferadily éraantabei ng
nmet hods using an acid group- containing copolyner |atex are known from
JP- A- 56- 1682p@rts] ByAwsdehic bbged JdR- NOB- pAMNE4 bgnweidhtAo8-the7502a] ainthe hese
‘met hods are .20 applicable to the present invention. However, as a result
of an i nt ensnjiggated diene monomer (al) and the copolymerizable vinyl monomer

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

o 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




study concerning a nethod for enhancing the particle size of rubber
particles by acid group-containing copolyner latex, it is advantageous for
the present invention to use, as an acid group-containi ng1£9a0l 48605 @
copol yner obtai ned by pol ynerization of a nononer m xture 25 conprising 5 -
to 25 % by weight of at |east one unsaturated acid selected fromthe group
consisting of acrylic acid, nethacryl[cBaqjd, Itaconic acid and crotonic
acid, 5 to 30% by weight of at |east one al kyl acrylate 11 January 2005 8
having a Cl to Cl12 al kyl group, 20 to 80 % by wei ght of at |east one al kyl
met hacryl at@vilay ian@, 2o €, blicfilerRlK Y10 86 80P Wit 6P at1dystvsh dalnAf

ot her nononers having a Vvinylic unsaturated bond copol ynerizable w'th the
above nDNORREh{driatt HAlingfa )eoNOOARS §b6upgaﬁ@@ 6y & wei t dfn

particular, acrylic acid, methacrylic aCid and a m xture thereof are

preferred ashéhemuhsaidisabedineid dinpht thasaheaped Mbod c@%@‘ﬁﬂ&@ia&ée- The
content of the unsaturated acid is from5 to 25 %by weight. If the

content is wigshichabole tabionmirghthe ttbealpaf the lifofibAfersEPEAMCI00 W bperty
is poor. If the content is nore than 25 % by weight, 10 fornmation of

‘aggr egas es vasight)i sdas phyticatdgasarylic hoel, | sictaosdly agidl asdich micepel yner
.1s unsuitable for industrial production. The acid group-containing

copol ymer tRemeofi arelpreferedd bys aheu sz terated aoid dtymiethe aticapoidtefal Kyl

- acrylates used in the production of the acid group- 15 containi ng copol yner

are al kyl aeaptiaabasdavThg cor@ént of i valdaylirgteduscid is.fgom HedIRB %@byyl at e,
ethyl acrylate, propyl acrylate and butyl acrylate. In particular, alKkyl
acryl ates lmeighty alfGhd eofitent kgl legs otlamrte %rief evaighe, théhparticteysie used
~alone or in adm xture thereof. The content of the alkyl acrylate is fromb5
to 30 % by enbiagiting prepertghisypddrt o IPthdadytengiigmore than 25 % by weight,
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 acrj(late, ethyl acrylate, propyl acrylate and butyl acrylate.
Iﬁ particular, alkyl acrylates having a C, to Cq 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, aggfegates
“are formed much at the time of producing the latex. |
As the alkyl methacrylate are used esters of methacrylic écid
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




- nmopnoner such -as acr

20 If the content is less than 5 % by wei ght, the particle size enhancing
property is low. |If the content is nore than 30 % by wei ght, aggregates are

forned nuch at the tinme of producing the latex. As the al kyl h | at e
~are used esters of methacrylic acid and a linear or brani gad at%l gﬁéﬁl :

having 1 to 12 carbon atonms. 25 Exanples of the al kyl nethacrylate are
nmet hyl nmet hacryl ate, ethyl nethacryl ate, propyl nethacryalte, butyl
“methacrylate and the |like. These may” b& dsed..al one or in adm xture
thereof. The content of the 11 January 2005 - 9 al kyl nethacrylate is from

20 to 80 % 1%'&3&%@1325@@@9}&2@%?%@ %%ng%%eggjr@r&ab% obNe E99 eYL 1S

out si de the ove ran e particle siz I Nng property tends to

| over . Exarpligfir Of 1t Bifc CORAKTE! 8ANiBCOMIEaHUVYY ralBBOTRE p&AkIcOsiR ¢ he

production of “the ac group-cont ai ni ng copolyner ar€,” for ~1nstance, an
aromatic vieﬂﬂad@;ﬂggﬁ%ﬁg aRisStyIRne. or a- nethylstyrene, a vinyl cyanide
| oni t

ile or methacrylonitrile, a crosslinking nononer

having at |east twoEpQhyIBY b BB QobuREhEARAbICILMNES viryl rhen@Rh&C tisgqsuch
as allyl 10 nethacrylate or polyethyl €éne glycol dinethacrylate, and the

like. Thesen My Pfodis@sbrl eneher aki aghy Hbﬁtéiﬂ%goéoyai%&?rﬁr%mfo@f
- these "copol ynerizabl e vinyl nononers is fromO to 40 % by wei ght,

pref erabl y jn&drRe3d R PYrdRialt - virdylt haosem@nt shshMyL thaRme0 dp byy-
. weight, the particle size enhancing property is |owered. 15. A chain

transfer ageathydsihens, Na dPESLY LPRARRPIABNOMEr sladecys MaeeAPhatrileRbrbe

optionally used in an anobunt of 0 to 3 % by weight based on the nononer

-mxture. UpgethRicepRiriingled laat exosilinliifgachengnted- havidi Nakg least two

| polymerizable functional groups in its molecule such as allyl

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 O to 40 % by weight, preferably
0 to 35 % by weight. If the content is more than 40 % by weight, the
particle size enhé_ncing property is lowered.

15 A chain transfer agent such as n-dodecylmercaptan or t-
'dodecylmercaptén may be optionally used in an amount of G to 3 % by
Wéight based on the monomer mixture. | |

Upon preparing a latex of thé acid group-containing
copolymer by polymerizing the above-mentioned monomer mixtﬁre, 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 thé fesiduél 'mono.mers, 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




‘copol ynmer - by polynerizing the above-nentioned nononmer m xture, it is 20
preferable to conduct the polynerization in such a manner that firstly a
nmonomer m xture the amount of which is from5 to 90 % by [

preferably 10 to 70 % by wei ght, of the whol e nononer rrixﬁfj%maéy%%% used
and which has a | ower content of an unsaturated acid is polynerized, and
subsequently the residual nononers, na y a 25 nonomer m xture the anount
of which is from95 .to 10 % by weight, ~preferably 90 to 30 % by wei ght, of
t he whol e nonomer m xture to be used and which has a higher content of an

unsat ur at egpAgifrided] 1 [d aBUBreferddle frol GhePRlewpsintedt the particef sizbl e

- fromthe viewpoint of the particle size enhancing property that the ratio

‘a/b of the epgifraiihadprofertPf tHdie thengaioraftiebfaghée pdrceheagel wmest fraemed in
the fornmer stage to the percentage "b" of the unsaturated acid in the

pol ymer f onifeshtidratdit devid airt €he Sholenér dor@edf irt heuficaher adtageatd dheont ent
in the nonomer mxture used in the forner stage to the unsaturated acid

content i ngdieentmRONBT offitkicutigsuserhted hbiel imtther psiyagey fosmiedom @he5 to
0.95, especially 0.15 to 0.85. Further, it is preferable fromthe

Vi ewpoi Bt Ghttet hetager (riatioe of i t2e: enhatCiraged ravidr ton et i hdhec anbaomenf the
~unsaturated 10 acid in the nononmer m xture used in the latter stage (the

nononer  nmimixtiee hasednigy thdfaghesr seipeetot thof unsaantatatiextidaia)tens indhel ess
‘than 10 % by weight, especially not less than 15 % by weight. If the a/b
ratio .ismohsehetr thixtabovesedinige the Vettyr | stoge) aisofiramoD.@fgtegtds, i s
formed during the preparation .of the acid group-containing copol yner | atex
and, -15 bespdemllyt Oel5 tpdr85st Fanghér,dt it hereféenadlle fradudie vievpaint of
sufficiently inproved. Preferably, the particle size of the acid .
gr oup- cont aheipayrticde sideyerehah cingxprapertyo thZ0the cod{dtlofatystunsaturathd | at ex
havi ng a
10 acid in the monomer mixture used in the latter stage (the monomer
-mixture having a higher content of unsaturated écid) 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 besides, 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 angs.trom_s b_y means of the acid
25 - group-containing copolymer latex, the acid grqilp_-containing copolymer
latex is used in an amount of 0.1 to 15 parts by weight (dry basis) per

100 parts by weight of _thé___clicne rubber Iftheamount is less than 0.1




particle size of |ess than 700 angstronms is poor in particle size

enhanci ng property. If a rubber is treated with the |atex having a 20
particle size of nore than 2,000 angstrons, the content of,t r of

. unenhanced particle size in the treated rubber increases,%%ﬁﬁﬁmwysﬁﬁg
deteriorating the quality. For enhancing the particle size of the diene
rubber to an average particle size of .3,500 to 20,000 angstrons by neans
of -the acid 25 group-containing copolyner |atex, the acid group-containing
copol ymer latex is used in an amount of 0.1 to 15 parts by weight (dry
basis) per }faip%yp%éiglég% tH@'lﬂxlﬁoxﬁ{t torepl eudHey ?ﬁft-iclteg bhanfdmAhcé$ | ess

than 0.1 11 January 1 -part by weight, the anount of the rubber

- particles phrisRIZE HREonRA 1drgh Guid 2Be IRGUES sl @bt bkapaiddLte size
cannot be enhanced to the desired average particle size. If the amount is

- more than $ihe RR&IRd MerdBe PHrtidié sige. dilfftheWrhoh@tG8Mhbat thhf BY Y248
particle size and, also, the 5 physical properties of final products are

| overed. Fponvéightyvitaurifitiat té kahtidlahamnuithg®ipagtienesizéhired, fkolfignhanced
~particle size is small and the average particle size of the particle size

enhancegl r pbeicadl propeaiey of ¥inal prodiudteage Jowet&l. | From detRvwaldiati o use
the acid group-contalning copolyner latex in an anobunt of 0.5 to 5 parts

by wei ght taytipsimuntld dése rubber ot aictiliztcedsphifticle eite ivgaall and
strength-inparting property, it is preferable to enhance the average

particl e stleaobrddecpantiiesideosf il particle sizbfhanced rdbberig stktively
especially 3,500 to 9,000 angstrons. Then, the objective rubber-containing

graft copouyifetn( And stalpegptuischiafersblaga bget thes achl giroegh-dortnindber
“havi ng an enhanced 15 particle size. The graft copol yner is obtained by

emul si on- pobyolmer hgethnt an6dmpanitsobP. eoghtpafts dow weightfdonbasis). t he
presence of 85 to 40 :
10 Also, for obtaining a sufficient impact strength-imparting property, it is
preferablé to enhance the average particle size of the rubber particles to
3,500 to 20,000 angstroms, especially 3,500 to 9,000 angétroms.
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 bjr weight of a vinyl monomer in the presence of 85 to 40
parts by weight of the particle size eﬁhancedrdiene rubber particles
having an average particle size of 3,500 to 20,000 angstroms (the total of
the rubber particleé and the vinyl monomer being 100 parts by weight).
20 Various vinyl cdmpounds can be used as the vinyl monomer
for grafting. Examples of the vinyl monomer are, for instance, an atkyl
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, a-methylstyrene, p- -

ﬁ;_ethyl_styrene_ or chlorostyrene, and the like. These may be used alone




parts by weight of the particle size enhanced di ene rubber particles having
an average particle size of 3,500 to 20,000 angstrons (the total of the
rubber particles and the vinyl nmonomer being 100 parts by y\ghQhiy) oo@P
Various. vinyl conpounds can be used as the vinyl nononer for grafting.
Exanmpl es of the vinyl nmononer are, for instance, an alkyl nethacrylate
such as nethyl methacrylate, especially an alkyl nmethacrylate having a Cl
to Cl2 al kyl group, an alkyl acrylate such as butyl acrylate, especially
an al kyl acrylate having a C1 to Cl2 al kyl group, 25 a vinyl cyanide

conpound syehnasi@esidrentiblerede or nethacrylonitrile, an aromatic vinyl
nononer such as styrene, a-nethyl styrene, p- nethylstyrene or

chlorostyrene, and tfReh ik franE}RyenbRYs Pequned fok en6ldidgd rephveB@m- 1 2
8 For

or in adm xture thereof. Wen a transparency is require nmol di ngs

prepared fiRBrebiie coRFHIbIHORPESIHE PResint HRePRRIEML ik Prefira®le thht itBe
preferable that the ifference in refractive i ndex between the obtai ned

graft copoliyfferermedirbrélbadtivdihdex HetWeeh ablerobtained igratr epslyatkrt edew t h.
is not nore than 0.003, especially not nore than 0.0004. If the difference

is norest ham afod@dic vinglalsii neberdhch@satd® tRuRSyRRAL isahby nadadtean The
refractive index as herein referred to is of course found values, but it

i s conveni @003} espedinliptfott iwreahaac 004 .NdEXtheadifferenas Us endmy than
determ ning the 10 formulation, by calculation fromrefractive index val ues

di scl-osed 00003j tiee abtered ivdldasesPaty sabstHamdbliplopathee. t HRliewpirastive
resins used in the present invention, nanely the aromatic vinyl resins
(B), are poahdeens hdrem nefdrisd teid ghesurst foum dfahlews hartdt i< oopoaeieht
conprising 40 to 100 % by 15 wei ght of an aromatic vinyl nononmer, 60 to 0 %
by wei ght o6 e@stimate the refractive index, as a measure for determining the
10 . formulation, by calculation from refractive index values disclo.sed 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 Wcight 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 nﬁonomer 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 té impart an .impact resistance. Therefore, as the aromatic

' 25 - vinyl resin is pfeferred a copolymer of 40 to. 80 % by weight of an

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

i 0 to 20 % by .Weight'_of other vinyl monomers éopolymeri_zable with them.




met hacrylic ester and 0 to 20 % by wei ght of other vinyl nononers

copol yneri zable with them (100 % by weight in total). Wen a transparency
is not sought, it is not necessary to particularly pay ag{ggﬁ%&gbédsthe
“conposition of the aromatic vinyl resin. However, if the 20 retractive

I ndex of the aromatic vinyl resin becones too high, the anmobunt of the

di ene nononer in the graft copol yner nr t be decreased when it 1is desired
to match the refractive index of the graft copolynmer with that of the
~aromatic vinyl resin to obtain a transparency, so it becones difficult to
| mpart an jriRContesit 8} ARE SromBRIHAY PmdtforhBRiAIRERNAN £8 o pleiesi N 1S
preferred a copolynmer of 40 to. 80 % by weight of an aromati ¢ vinyl

mononer, 6d grrgﬁexgﬁ&}’ ofh3hs rthaficBLRGEY ] GreShepairtd & pardfullddy

wei ght of other Vinyl nononers copol ynerizable with them 11 January 2005 -
1 3 If theaH @i rigldityandl Rriﬁtéc‘énbhﬂ}éhllﬁ‘?ﬁl@ﬁ&{}aﬁﬁaée%%%.t han 40 % by

- weight, the properfies of the aromatic vinyl resin are inpaired to

particularly |ower ﬁﬁaﬂi&ﬂa%ﬁbésa&d id arSrRARN QM Ion dtheAdRA AgepUs.
Typi cal exanpl es of e aromatic vinyl nmonomer used as a 5 nmain conmponent
of the gt hepimal @thpenaheithe tHahhoplastiB Abensfiy VAPl resthnyle s8ireaae,
‘a-nmethyl styrene and the like. These may be used alone or in admxture

t hereof . BxaPleRicte, densBi 1SS r¥he GrRPHRE 1 ATkede mi¥Bt Baaisddbisnsuch as
met hyl nethacryl ate, ethyl nethacrylate, propyl methacrylate and butyl

net hacryl ag€ in AlderlixtiRiehaiterbt eBxhaipled of bk idbthacBAlialdsyér areounkel e
practical. These may be used alone or in adm xture thereof. Exanples of

“the other wmictthcRAAEsachePMathl nZatbkherylatd, étig/laneteddyiyte)Yropghoner

~-and the nmethacrylic ester are acrylic esters, especially al kyl acryl ates

such as neireyhaeerintanad betithetisiotyhite, Pkpymethayiylheeshdving w C,
acrylate. Vinyl cyanide _ :

' 10 to C, alkyl group are practical. 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 écrylate, propyl acrylate and butyl acrylate. Vinyl cyanide

15 éompounds such as acrylonitrile and methacrylonitrile can also be used

| aé the othér copolymerizable vinyl monomers. The other
copolymerizable monomers may be used alone of in admixture thereof.

The impact resistant aromatic vinyl resin cdmposition of the

. present invenﬁon 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 fhe acid group-containing copolymer and 95 to 60 ‘% by
_.'IWe_i.ght _o_f the aromatic vinyl resin (B). At that time, u_sual additives

B -_‘sulch 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 ."notrimpaired. Molded articles can be prepared from the thus

- ~obtained mixture by extrusion, injection molding or the like.

. ".The composition of the presént invention is more specifically



15 conpounds such as acrylonitrile and nmethacrylonitrile can al so be used
as the other copolynerizable vinyl nononers. The other copol ynerizabl e
nononers. may be used alone or in adm xture thereof. The i?PQQ&R%fﬁéﬁgf”“
aromatic vinyl resin conposition of the present invention I's obtained by -
melt-mxing 5 to 40 % by weight of the 20 graft copolymer (A) containing a
rubber having a particle size enhanced_by neans of the acid

- group-containing copolyner and 95 to 68 % by wei ght of the aromatic vinyl

- resin (B). At that time, usual additives such as various stabilizers,

- bubricant, 4pi - " ' ' . S_f hat
the advant S92 BRard LBl vpifcphSDIUAR BROMEGE cidufiley il PTGt
articles c r f &nxg tal ) Xt by t-usi o
“injection ﬁ%f%?n%{&;?%t ﬁa(ejrel :rb e. éljlﬁlelyggflr%)ég‘% ?jlt%%pvéﬂei(ﬁiej&ggésen llgn\%}éénpfeon S

nor e speci Phﬁ%&gﬁ’odhltlf@ﬂi{ ér@w%%% ihv%vﬁoncﬁgsr%ﬂ ﬁﬁﬂgyjﬁ; ?%@é@é@ieﬂgﬁ}ﬁgs”eans

of the foll ow ng exanp Ich a parts an y welig unl ess

ot herwi se noted. It IljlstP oegfrﬁp%efg}taag eﬁf@ft 6#%9%&%@&(9%&%%&&5 not

Iirri_teld to these exanples. _ npl es, neasur ement “the avlerage
Vodel 5230 004 e ot UM MHRERS Ko el 2k ARyt MoyemqRe VBT

Prepar at i oph e BYIRKLEES KPR Kublis. 10 A 100 liter pressure
pol ymeri zation reactor was charged wth 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 sodiumsoap, 60 parts of butadiene
and 40 parts of styrene were addegetfOMpigeneactor with stirring. The
tenperature of the

(1) Preparation of butadiene-styrene 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 nifrogen gas, 1 part of sodium oleate, 2 psirts 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 O.S part of sodium dioctrylsulfosuccinate. After elevating
the temperature to 70°C in a nitrogen gas stream with stirring, 0.3 part |
- of for_rﬁaldé_hyde sodium sulfoxylate, 0.0025 part of ferrous sulfate and
| 0.01 part of disodium ethylenediaminetetraacetate were added to the
2'5_ - :feéctor. Several minutes later, a mixture of 2 parts of butyl
'-mefha(irylat'e, 23 parts of butyl acrylate, 2 parts of methacrylic acid,

;‘J‘_Q._'125, part of t-dodecylmercaptan and 0.025 part of cumene




15 reactor was elevated to 60C to initiate the polynerization, and the

pol ymeri zation was carried out for 12 hours. The polynerization conversion
was 96 % . and the average particle size of the obtained I . was
860 angstrons. (2) Preparation of acid group-containing cgg§$§%¥¥9¢§¥ex 20 -
An 8 liter polynerization reactor was charged with 200 parts of water and
0.5 part of sodiumdioctrylsul fosuccin g._After el evating the tenperature
to 70C in a nitrogen gas streamwith stirring, 0.3 part of fornal dehyde
sodi um -sul foxylate, 0.0025 part of ferrous sulfate and 0.01 part of

di sodi um etryd@pedbRilerRPhS CORRRAIRI Sy WRIR PRSI {d'thePeadRe N a raqYer al

mnutes later, a mxture of 2 parts of butyl nethacrylate, 23 parts of

~ butyl acrylgitan par@gHourohy 'ﬁeéé‘l@é?traﬂtiffovﬁfﬁlﬂn}ljo- bateaid comgﬁfition of the
t - dodecyl nercapt an and 0. 025 part of cunene 11 January 2005 - 1 5

hydr oper oxigiRlities, comiikfuof \oagaets af GRM/B endthialcheldteact ar@dt ofbidye  of
20 parts/ hour by a constant flow punp. After the conpletion of the

addi tion, adrykits] @30habi® pBMhStHcrPUE HcidE D@ Giart adfet-dodeasimefdagtdiny |
. acrylate, 13 parts of nethacrylic acid, 0.3 part of t-dodecylnmercaptan 5 -

and 0. 08 paiid 0f08 prrbofidhene tioxddperasidewhBduradee d ddeapdtdisnise to t he
" reactor at a rate of 20 parts/hour. The polynerization was termnated 1.5

hours af t ertheheeactopl ati anrafe tdie 20ddidritofhodne Tid ypekindétizof OREY Si on
was 99.7 % The obtained |latex had an average particle size of 1,050
angst rons, termbhatbdcanbeownts afteaf tBd YondPledinth cofptihel additioh3) The
Preparation of particle size enhanced rubber An 8 liter polynerization
react or wapalymegesticit kwoh®ergant svas| @Y 7b¥%si sThef obtinkdt &tliegnbaglt yhene
~rubber |atex prepared in (1) and 20 _
average particle size of 1,050 angstroms, a solid concentration of 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 baéis) 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~étyrene

g '.--rubbe‘r obtained in (3). After elevating the temperature to 60°C in a




parts of water, and the tenperature was elevated to 60C 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-contajifg., :ﬂﬁhyner
| at ex prepared in (2), and the m xture was stirred for 1 hour, ereby
aggl onerating the butadi ene-styrene rubber particles to enhance the _
particle size thereof. To the reactor re added 200 parts of water and 20
0.4 part of sodi um dodecyl benzenesul fonate. The m xture was stirred for 30
m nutes and the particle size enhancing operation was termnated to give a
particl e shiteogithan@edtrcapherithaytifngn (RY8I paft BATbifla@dehv@e FodiinP00
‘angstrons. (4) Gaft copolynerization onto particle size enhanced rubber 25

An 8 |itersplibyyiate,zol0®n gARCHOferv8ss chargedandt 0.004 Raft Sof dodibasi s) of
-~ the latex of particle size enhanced but adi ene-styrene rubber obtained in

(3). Afterethytsmédiatnineetranperatur evdre 6added atdl dlapuareactepp -arkb
nitrogen gas streamwth stirring, 0.18 part of fornal dehyde sodi um

~ sul foxyl at subSe@dnipara0 ghardfter 6fous nsatidrake mittFe008 1ardared ofl sosthyin
et hyl enedi am netetraacetate were added to the reactor, and subsequently 30

parts &f ammphaoprlats dnd el ®fpdidspef tstymnayetdwhizingl. Rapayt aifet-dnctyl 8
parts of styrene, to which 0.2 part of t-butyl hydroperoxi de was added,
was ‘cont i nhipdsdperasithd wiiopvddead,t ovdsheontiaciusly aaddedatieopiwiskO tpathes/ hour
by a constant flow punp. During the addition of the nonomer m xture, 0.2
part of sorbiastor dodeayé oéddepedts)honathy aesnatiedflow phimp.eaduwingdthe nes
every one 10 hour for the purpose of keeping the stability of the |atex.
After the addipmiret i oh ofthd hemssithmeon ofixthes,norbBer pavtt uraed, tseelivaacti on
“m xture was further stirred for 1 hour to conplete the polynerization. The
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.
B (3) Preparation of aromatic vinyl copolymer
An aromatic vinyl copolymer comprising styrene and methyl
- methacrylate was prepared by suspension polymerization in the
following manner. 7
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, thg




‘pol yneri zation conversion was 99.7 % The obtained |atex had an average
particle size of 7,600 angstrons. After adding 0.5 part of 15

di lauryl -3, 3" -t hi odi propi onate (DLTP) and 0.5 part of 2, 6;di:1- -

- net hyl phenol (BHT) to the latex, 5 parts of cal cium chl Oriﬂﬁgar\ﬁl\%ag)‘r’%%ﬁdﬁed to
the latex to salt out the produced graft copolyner, followed by heat
treatnment- at 90C. The graft copol yner e dehydrated and dried to give a
dry powder. The refractive index of thé graft copolyner was 20 1.546. (5)
Preparation of aromatic vinyl copolynmer An aromatic vinyl copolyner

conpri si ngt&hpeeatup hdRkivtatedel86PE] ] WASnPEEPRALIE BY sEHSRRSS48N
polyneri zation-in the follow ng manner. 25 A 100 liter polymerization
react or wapaetofatethylnnziBapayiste fhHdVeIE par®. d2bpardylopeb®tidémvere

. dodecyl benzenesul fonate and 1 part of cal cium phosphate. After thoroughly
- expel l'ing gddednallt Ae ckilcel anDBE yrefon wWad cdliedradtifér Bah RSy atied to
85C, and then 55 parts of styrene, 45 parts of nethyl nethacrylate and 0.8
part of bes#eyingierthe dshteened pelgesenitasatichyeRatdderi@aiednongisecarri ed
out for 5 hours with stirring. The obtai ned pol ynmer was dehydrat ed and
dried t®» gpevwderofmwegbnodtiaviaybredine it hdd aesdfractite ader ofelf. 6461 ve

i ndex of 1.546. (6) Preparation of inpact resistant aromatic vinyl resin
conposi ti of6) Brnghanetioratofompact resizhyat calonpatipevinyd sreishe reahpdbaienwer e
m xed 75 % of the aromatic vinyl copolymer prepared in (5), 25 %of the
graft copol ynendpvedaaeion of (K¢ pdndsiBallpbopdfties theheaider ed phenol
‘'stabilizer, and the m xture was nelt-kneaded usi ng an extruder Model

HW 40- 28 made by TaWhtae Kvked rHatmdsiski% 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-kﬁeaded
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 AModel 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 stren.gth 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 terriperature (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 ._par__t:_s_rof



Kai sha to give pellets of an inpact resistant polystyrene resin
conposition. The pellets were then nolded by an injection nolding nachine
Model 160MSP10 made by M tsubishi Heavy Industries, Ltd. Jt?d%n‘?uaqg‘éﬁoéﬂ at es
having a size of 150 mMmm x 100 mm x 3 mmfor neasurenment o ransparency -
and test pieces for nmeasurenent of |zod inpact strength. The |zod inpact
strength was neasured according to ASTI\4 D- 256 and the haze was neasured
according to JIS K 6714 to 20 evaluate Bhe i mpact resistance and the
transparency. The heat distortion tenperature (HDT) was neasured according

to JIS K 73Q#Adieh@aflad fr%ti%ﬂggﬁﬂ%e‘i%& ﬁdaf}gpﬁgﬁg?f AN E was tRef AMPLE

2 The procedure of Exanp S repeated exce I n"the preparation of

the butadi ¢pyalerifRe iﬁL@ﬁeim§9n9@raﬁ¥h@fo&aid@@£1yﬁg%95p'nilé drerdigeads ene

was firstly polymerized and 40 parts of styrene _ olyneriz in
the presengsrpfclé ie,Obf #heFbRAhYIYPartidle HERIRNRAY Hibber i 4§ 691 obhe

obt ai ned particle size enhanced rubber was 6,100 angstrons. The results

are shown ighokabbfsl FhEXOMRUE SrelBROMDEEAHINOf. Exanpl e 1 was repeat ed
except that t%1e preparation of the butadi ene-styrene rubber was carried

out by girstly polymerizing 60 parts of butadi ene and then polynerizing 40
parts of 10 styrene in the presence of the obtained polyner, and the acid

. group- - . EXAMPLE 3
The procedure of Example 1 was repeated except that the
preparation of the butadiene-styrene rubber was carried out by firstly
?olymerizing 60 parts of butadiene and then polymerizing 40 f)arts of
10 styrene in the presence of the obtained polymer, and the acid group-
containing copolymef 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 pfesence 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-'{d.ry-.'-".':."i'~-'_r_j:f..-“.‘-':1-




cont ai ni ng copol yner was used in an anount of 1.8 parts (dry basis) based
on 100 parts of the thus obtained butadi ene-styrene rubber. The average

particle size of the obtained particle size enhanced rubber 0
angstrons. The results are shown in Table 1. 15 CCNPARATI@EJ%&%@*%%&? In
the presence of 70 parts of the butadi ene-styrene rubber obtained in (1)
of Exanple 1, 12 parts of nethyl nethacrylate and 18 parts of styrene were
enul si on-polynerized to give a graft‘cdb | ymer 20 having an average
particle size of 1,100 angstroms wi thout agglonerating the rubber
particl es tt&s?ﬁhadlc%h[sh%xﬁﬁlﬁi&%ﬁéfs%éﬁeb Pb%f‘nfat%% i858 in, (1) of
group-cont al ni g copolynmer T atéx. ereafter, an aronmati C Vvinyl ‘Tesin
conpositio p v.al L. L ' le 1.
The resul t Al 20 DS et s AT B By s S8R g
2.5.parts QfereothWheAat &t V.1l - asi s)
of the butad?en -ggyrene rﬁ%ggg:?%?%£%§bé§%n%dé?%@(lﬁ‘%?%gﬁigﬁgﬁggléglz

parts of ”%%}‘é%@%mw?' §ilz8 @fq BB0PANLE LY mS! Y 18 ealRrS AP TRhLARd 10
the latex to give a graft copol yrifer havi'ng an average paFtlc!e_S|ze of
1,800 angstiQye -regﬁﬁfd%ﬁflg%iti@ﬂ Wa%”%ﬁﬁa?ed’ | é@élhﬂ:}t%a”ms Hd WhHRS

- prepared and evaluated inh the sane er as 1n Exanple 1. The results are

shown i n TeRh@nér SWPARAThNE EXAMhE rdstiltstdye PREREDHE Tb1&0 parts of the

but adi ene-styrene rubber 10 prepared in Exanple 2, 12 parts of methyl
met hacryl ate and 18 parts

COMPARATIVE EXAMPLE 3

in the presence of 70 parts of the butadiene-styrene fubber

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 aromaﬁc 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 methacryléte and 18 parts of styrene were
polymerized in the latex to give a graft coponmér having an average
particle size of 1,900 angstroms. Thereafter, an aroma_tié vinyl resin
composition was prepared and evaluated in the same manner as in

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




-of styrene were enul sion-polynerized to give a graft copol yner having an
average particle size of 1,100 angstrons w thout conducting the particle
si ze enhancenment by neans of acid group-containing copol yjygyg néﬁsggqu
Thereafter, an aromatic vinyl resin conmposition 15 was prepared an
evaluated in the sane manner as in Exanple 1. The results are. shown in
‘Table 1. COVPARATI VE EXAMPLE 4 After _addyng 2.5 parts of sodiumsulfate to
70 parts (dry 20 basis) of the butadiéne-styrene rubber |atex obtained in
Exanple 2, 12 parts of nethyl nethacrylate and 18 parts of styrene were

- pol yneri zed in the [ atex to QOMPARNHME EOQOMPIE Shavi ng an aver age
particle size of 1,900 angstroms. Thereafter, an aromatic vinyl resin
~conposition was prepar estoandtievalrydt eesion dohﬁpéﬁmi)maerpﬁé fedmranpl e
1. The results are shown in Table 1. 11 January 2005 - 20 PARATI VE

- EXAMPLE 5 éwmahratesd iin VhaybangsimanaeposstirExample epaegdepncthagveheat ed
in the sane manner as in Exanple 1 except that the aromatic vinyl

copol yner assmzadéc vahyhe:apdlym wddi ngedylogieatithdut eghlingeanyhgrafto. The
results are shown in Table 1. Table | Izod inpactlzod inpactHeat strength
at 23Csi r engphlyaned CHareth. st'Bhbumsu(ltegamrBhomﬂkgnr’iﬁ‘ajﬂﬁ(lerrp C Ex. 1106.1_

'-_9547

Table 1
Izod impact 1zod impact H Heat
strength at 23°C | strength at 0°C (f;?;e distortion
| (kg-cm/cm?) (kg-cm/cm?) ° temp. (°C)
Ex. 1 10 6.1 4.7 95
Ex. 2 14 92 4.1 94
Ex. 3 17 11.5 4.9 96
Com. _ '

{Ex. 1 2 1.5 2.5 926
Com. -
Ex. 0 6 2.3 3.5 95
Com.

Ex. 3 2 1.5 2.3 96

Com.

Ex. 4 7 | 2.1 | 3.6 95

Com. ' ,

Ex. 5 1.8 1.2 1.9 98
EXAMPLE 4

10 (1) Preparation of butadiene-styrene rubber
A 100 11ter pressure polymerlzatlon reactor was charged Wlth b
200 parts of water and 0.2 part of potassmm persulfate After purgmg -
the reactor with nitrogen gas, 1 part of sodlum oleate 2 parts of
rosmed sodium soap, 71.5 parts of butadlene and 28 S parts of
15 styrene were added to the reactor w1th stlrrlng The temperature of e

the reactor was elevated to 60°C to initiate the poiymerl_zatlon,_and . | )




Ex. 2149.24.194 Ex. 31711.54.996 Com Ex. 121.52.596 Com 62.33.595 Ex. 2
Com 21.52.396 Ex. 3 Com 72.13.695 Ex. 4 Com Ex. 51.81.21.998 EXAVPLE 4

10 (1) Preparation of butadi ene-styrene rubber A 100 lite _
pol ynmeri zation reactor-was charged with 200 parts of wat yr Hélm.égospart of
pot assi um persul fate. "After purging the reactor with nitrogen gas, 1 part
of sodiumol eate, 2 parts of rosined -589{1‘“11 soap, 71.5 parts of butadiene
and 28.5 parts of is styrene were adde o the reactor with stirring. The
tenperature of the reactor was elevated to 60Cto'initiate the

- pol yrer i zatiHeNpoBifedikadivtuaiag <%ed odtFor I RRISMErTHabbRIM¥ASatah! | ed
out for 12 hours. The pol ynerization conversion was 97 % and the average
particle sighveirsidie wd¥ IMed, andhRe dddragepardle 8REsHf aAR®. obtained

" rubber latex was 890 angstroms. |
(2) Preparation of particle size enhanced rubber
5 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
a nitrogen gas stream. | To the reactor were added 0.1 part of sodium
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 sodiﬁm
| sulfoxylate, 0.001 part of ferrous sulfate and 0.004 part of disodium
ethylenediaminetetraacetate were added to the r¢acfor. © " Graft -
polymerization waé then carried out in the same manner é_ts in Exeimﬁie_
1 by using 30 parts o.f' a ﬁonomer 'mixtui.‘e of 14.7 parts '01_‘ methyl |
| 25 _'methacrylate and 15.3 parts of styrene. The o_bf.aincd 'grat.“t Cop.olym_er
| had an average barticle size of 7,800 angstr’oms_an\d a.refl_‘activ.e index of

1.537.




(2) Preparation of particle size enhanced rubber 5 An 8 liter

pol yneri zation reactor was charged with 100 parts (dry basis) of the

but adi ene-styrene rubber latex prepared in (1) and 20 pax§9,Qfaryabgs. and
the tenperature was elevated to 60C with stirring in a nitrogen gas :
stream To the reactor were added 0.1 part of sodium hydroxide and 3 parts
(dry basis) of an acid group-contai ni_n% opol yner 10 |l atex prepared in the
same manner as in Exanple 1, and the butadi ene-styrene rubber particles
‘were aggl onerated to enhance the particle size thereof in the sane manner
as in 'Exanp)r)epgeﬁagagjo\ﬁeopar(ﬁﬁéﬁbq}iﬁypbggoﬁﬂtﬂ&nced but adi ene-styrene rubber
havi ng an average particle size of 6,900 angstrons. 15 (3) Gaft

copol yneri zation oniag RAObh&HE Ping® EHPGINERS RVLAHSHR SYFENE rhédRgr An 8
liter polynerization reactor was Charged with 70 parts (dry basis) “of the
| atex of p@xﬁéﬂ}ﬁ&ﬂlﬁtée andanGReviyHiaticenerast YpRiPareduUblbgr aisidmtonn (2).
After elevating the tenperature to 60C in a 20 nitrogen gas streamw th

o stirring, @okfmeaizhtioh irofi@fsiRiwie sedinegn, sul foxylate, 0.001 part of
-ferrous sulfate and 0.004 part of disodium ethylenedi am netetraacetate

were adgled to the r@at00liteEpalymeRghioR reddtdrotayBatfRIwie ROOhaus i n
the same manner as in Exanple 1 by using 30 parts of a nononmer m xture of

 14.7 part s o fwamirhyl.025par! bacoiiwie daddcithedizpatsgliohatd Yirehd. phie of

obtai ned graft copol yner had an average particle size of 7,800 angstrons
and a refraaldiven i nelexsphatk. 537. Aftér JamhioaoyghdP5 expelling4) oky@nar athen of

~aromatic vi nyl copol ynmer An aromatic vinyl copol ynmer conprising styrene,

et hyl 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 éomposi_tion was prepared and
evaluated in the same manner as in Example 1.
The results are shown in Table 2.
. 20
COMPARATIVE EXAMPLE 6 o
After adding 2.5 parts of sodium sulfate to 70 parts (dry
basis) of the butadiene-styrehe r_l_lbbér latex obt_aine.c.l___” 1n (1) of
EXampIe 4, 16.5 parts of methyl n.lethac;rylaﬁe. énd -ll.S.S.parts of |
25  styrene Were polymerized in the latex to'give é'gr_aft copoly.rr_iér having
an average particle s’izga of 1,800 angstroms. | The:ea.ftez_‘, an aromatic

‘vinyl resin composition was prepared and evaluated in the same =




nethacrylate and acrylonitrile was prepared by suspension polynerization
inthe following manner. 5 A 100 liter polynerization reactor was charged
with 200 parts of water, 0.02 part of sodium dodecyl benz¢pg§,guafnﬁg@éga and 1
part of cal cium phosphate. After thoroughly expelling oxygen, the o
tenperature was el evated to 85C, and then 43.5 parts of styrene, 47.5
parts of nmethyl nethacrylate, 9 parts of gacrylonitrile 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 stymeanneesidin Bxdragladr efThetreyalts autexhotvnli®Iables). 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 0.1 % of a hindered phenol stabilizer,
resin conposition was preparEOMPARATAIRECAMPLEYE sanme manner as in
- Exanple 1. The results are shown in Table 2. 20 COMPARATI VE EXAVMPLE 6 After
addi ng 2.5 parts of Asndiromaticf imyl ae3hh pzomhpobitign wasi prephreteand
‘but adi ene-styrene rubber |latex obtained in (1) of Exanple 4, 16.5 parts of
- met hyl $ret kxelyhatac iandhe3sanpannangfer2 assiyrBrampee dpeixgapti et ithet he
- latex to.give a graft copolynmer having an average particle size of 1,800

. angst r ons. aTherafatt ginylarestmnmasc WMIalmiWItglmuJ‘oﬁddlmg any grefiar ed
and evaluated in the sanme 11 January 2005 23 nmanner as in Exanple 4. The
resul ts. ar eopotymeriipabte 2The results are shown in Table 2.

and a

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.
Ex. 6 8.5 2.4 2.8 95
Com.
Ex. 7 2.1 1.3 1.8 98

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.




COMPARATI VE. EXAMPLE 7 An aromatic vinyl resin conposition was prepared and -
eval uated in the. same manner as in Exanple 4 except that the aromatic
vinyl resin was used al one w thout adding any graft copohyggﬁmﬁygﬁggo The
results are shown in Table 2. Table 2 |zod inpactlzod inpactHeat” strength
at 23Cstrength at OCHazedi stortion (kg-cmcml)(kg-cmcm)o tenp. (C (-~0)
Ex. 4148.24.594 Corn.8.52.42.895 Ex. 6 Com 2.11.31.898 Ex. 7 10 | NDUSTRI AL
APPLI CABI LI TY The aromatic vinyl resin c&hposition of the present invention
provi des nol ded articles having an inproved inpact resistance as 15
conpared with conventional one while naiLAIMENI Nng properties of aromatic
vinyl resins such as heat resistance and transparency. 11 January 2005 -24

CLAIMS 1. A thernoplastic resin conpositi on conprising: (A 5 to 40% by
wei ght of a graft c¢opol 5 5 to 60 parts by
POPO! XL ARl B Pl o BRI Eb £ LA

wei ght of a vinyl nononer resenc parts by
(A) 5 to 40% by weight of a graft copolymer obtained by polymerizing 15

5  to 60 parts by weight of a vinyl monomer in the presence of 85 to 40 parts by
weight (dry Basis) of a latex of diene rubber particles (R-2) having an average
particle size of 3,500 to 20,000 angstroms (the total of said vinyl monomer and
said diene rubber particles (R-2) being 100 parts by weight),

said latex of diene rubber particles (R-2) being obtained by adding 0.1 to 15

10  parts by weight (dry basis) of an acid group-containing copolymer latex (S) to 100
parts by weight (dry basis) of .a latex of diene rubber particles (R-1) having an
average particle size of 500 to 3,000 angstroms which is 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 said conjugated

15  diene monomer, (a3) 0 to 3% by weight of a croéslinking monomer and (a4) 0 to
3% by weight of a chain transfer agent, thereby agglomerating said rubber particles
(R-1) to enhance the particle size of said rubber particles (R-1), said acid group-
containing copolymer latex (S} being prepared by polymerization of a monomer
mixture comprising 5 to 25% by weight of at least one unsaturated acid selected

20  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 total being 100% by weight), wherein said diene rubber (R-1)
is a product of multi-stage polymerization of a monomer mixture containing said
conjugated diene monomer (al) and said copolymerizable vinyl monomer (a2) and

25  has a layer made of said diene monomer alone or a layer containing a high content
of said diene monomer, and

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

polymerization of (b1) 40 to 100 parts by weight of an aromatic vinyl monomer,
{b2) 60 to 0 parts by weight of a methacrylic ester and (b3) 0 to 20 parts by weight

30  of other vinyl monomer copolymerizable therewith (the total of (b1), (b2) and (b3)

© being 100 parts by weight). | |




wei ght (dry basis) of a |atex of diene rubber particles (R-2) having an
average. particle size of 3,500 to 20,000 angstrons (the total of said

vi nyl nononer and said diene rubber particles (R-2) being 100 parts by

wei ght), said |atex of diene rubber particles (R 2) belhdarabte20dsdd by
adding 0.1 to 15 10 parts by weight (dry basis) of an acid

group-cont ai ni ng copol yner latex (S)24a0 100 parts by weight (dry basis) of
"a latex of diene rubber parti cles (R 1) having an average particle size of
500 to 3,000 gstr. i obt rlzatlon of (al) 50 to
100% by wei ghta{'of a gé:(r’\m OSCL} 8§(§| en%1 r}rl%rr%lgr%ercog?a t)10 BHPT5 0% by wei ght of a
vi nyl nononer (A@pol@ﬁnﬂﬁf’/(zbgbdmgbﬁofhg&mcobommqmgat ed 15 di ene nmonorer, (a3) O
-to 3% by weig of rassii nkin n (a4 Oto |ght of a
chai n transfemgégen%% 9t (hggréb?/’ ag%glbqorrefr)a |arr1%m%§| B?)lémer é‘? ef (R1) to
enhance tlpelymam:tatrmi af (b1)z8 tofR0 paitschyr wdifle of maarbmatﬁoeenﬂ&oﬁgymersaﬂ)jahm d group-

cont ai ni ng,co tex be| n b r.i zat.i on a
nononer 9 ?‘rPobéywel rol?glnrléﬁaﬁl)y %‘ngﬁ‘ﬁgl gh?pxﬁ‘l aﬁ F ts({% %)hﬁrewﬁ sat ur at ed
aci d sel emOeoinaO:ofmﬂmmrizla‘ele glnewpthc(drestbrsl ofn@1p{b2Aend (438 beiog dQ0 patshgcryl i c

aci d, |taco%h3 acid and crotonic acid and 95 to 75% by wei ght of a nononer
copol ymer i "5%Ve with said unsaturated acid (the total being 100% by

wei-ght), wher ehid gsdi @pelyeadA) bbbesbifildby: is a product of multi-stage

pol yneri zation of .a ur e nt a conj ugat e ene
nononer (al) a{’n%?ma%agﬁ%é”gﬁa ﬁ%?dlfaﬂuégrpﬁnfebg{ng) gying 2B yivel 4 ?’gmﬂas a layer
made of sidedofdi0Sne ‘mw@om@str@hsohg nmﬁtxatageay@lymamaﬁm of ragnmohieglmlmt ent of
sai d di ene_non Do 5 t 0 ,60% b ht..of an aro i C_.Vi nyI

ol yrer - OSRATREAThy TS St Pyt TER die (e e HBePRat By Mer ght of
an ar orratm(mommobolmamblle w1th(sb1‘21)coﬁﬂgatt®l cmenparohemm(aMtgbt% of walghetfhacr ylic
ester and b to 20 i f

copol v SRR EpaeE R (En % SPA N riEthsf = B Bople: e BB MR 100

parts by Imre@hh@ns rdbibex]izan wdayer 20 OGmgdbing said copolymenzable viny! monomer (a2),

and a layer (if) made of said conjugated diene monomer (al) alone or containing a higher

content of said diene monomer than the content of said diene monomer in layer (i}, wherein
said layer (i) and said layer (ii) are formed in separate stages of said multi-stage
polymerization;

adding 0.1 to 15 parts by weight (dry basis) of said acid group-containing
copolymer latex (S) to 100 parts by weight (dry basis) of said latex of layered diene rubber
particles (R-1) having an average particle size of 500 to 3,000 angstroms, thereby
agglomerating said rubber particles (R-1) to give a latex of agglomerated diene rubber
particles (R-2) having an average particle size of 3,500 to 20,000 angstroms, and

polymerizing 15 to 60 parts by weight of a vinyl monomer in the presence of 85 to
40 parts by weight (dry basis) of said latex of agglomerated diene rubber particles (R-2) (the
total of said vinyl monomer and said diene rubber particles (R-2) being 100 parts by
weight).




2. The conposition of claim1, wherein the conposition conprises: (A 5to
40 % by wei ght of a graft copolyner, and (B) 95 to 60 % by wei ght of an
aromatic vinyl polyner obtained by polynerization of (b1)1 48ndapy Bebpart s
by wei ght of ‘an aromatic vinyl nonomer, (b2) 60 to 20 parts by weight of a
met hacrylic ester and (b3) O to 20 parts by weight of other vinyl nononer
copol yneri zable therewith (the total of (bl), (b2) and (b3) being 100 parts
by weight), said graft copolyner (A) b&ng obtained by: preparing a | atex
of |ayered diene rubber particles (R-1) having an average particle size of
500 to 3,000 angstronms by multi-stage polynerization of a monomer mxture -
containing (al) at least 50 % by weight of a conjugated di ene nenoner, (a2) . -
a vinyl nonomer éopol ;fh@m@&ar@wﬁcé%né&r& ﬁ%ﬁ? i gPeheontRERgTe I (a3) 0

3 %b k 6 b ht~ of
L0 cha Y a9 i AR A8 T SRR wi g SbBrtadact 483 ()
conprising sghgl Happagumfm@ahﬁcmmhaﬁﬁggmo C3dlkyl @o6h, 20taB6% tyi i) made

of said conjugatéd direne nonconer “(al) alone or containing a higher content

of said oﬁenwe@noﬁmalkhlanemh@ybmae’mgaﬁl et alliod e fete 4080 buyer (i),
~wherein said 'g@ﬁétfﬁgr) %Psald layer (ii) are formed in separate stages
of said nult™ 80 0Y19 POAP®n:  addi ng 0.1 to 15 parts by weight (dry.
basi s) of said acid group-contai ni ng copolymer latex (S) to 100 parts by
wei ght (dry basis) of said |atex | ayered di ene rubber articles (R1I)
" havi ng an aver agé2 par t’i'hﬂcgmg?sg@n@? mﬁfd’éef’g‘ﬁ@m@)éé‘) irﬂ?f‘?“b?ﬂdlg?’ﬁﬁﬁ &"
~aggloneratin merated
di ene rubber gon%ﬁ]{q}lgcﬁggg@%nﬁpg) ! g}eﬁﬁreﬁ%lx@o 9@%’}1 g‘é%dﬁﬁlgrfxgﬁfzsa:ﬁéxelﬂg%g 500 to

20, 000 a'rtgstmasmeﬁmd{mlswmm fdrﬂi@ ymermlrmlmdwomngkﬁsmr a vinyl

nonomer in th resence of 85 top arts by basi s) of said
‘latex of agg %t@*éacléméﬁbthﬁamb@?e ?IP %‘?”é@m(% ‘%ﬁnf Pﬁi’@{e‘f‘ ®of said

vl Iht ;ﬁ)nomaﬁlénuar@@d}%ﬁé't@@@%@%«%ﬁh@%& sEuchfty %énd{ﬁhﬁggéllgo parts by

polymerization so as to form a polymer having a higher content of said unsaturated

acid.
15 .
s The composition of any one of claims 1 to 4, wherein said copolymerizable
vinyl monomer (a2) is at least one member selected from the group consisting of
- vinyl monomers having an aromatic ring, methacrylic esters, acrylic esters and
vinyl cyanide compounds.
20

6. The composition éf any one of claims 1 to 4, wherein said copolymerizable
vinyl monomer (a2) is at least one member selected from the group consisting of
styrene, vinyl toluene, o-methylstyrene, methyl methacrylate, ethyl methacrylate,
propyl methacrylate, butyl methacrylate, methyl acrjzlate, ethyl acrylate, propyl

25 acrylate, butyl acrylate, 4-hydroxybutyl acrylate, acrylonitrile and
methacrylonitrile.

7. The composition of any one of claims 1 t0 6, wherein the difference
in refractive index between said graft copolymer (A) and said aromatic vinyl

30.  copolymer (B) is not more than 0.003.




- 25 3. The conposition of claiml or 2, wherein said acid
group-containing copolyner (S) is a copolyner of 5 to 25% by wei ght of
'said unsaturated acid, 5 to 30% by weight of an al kyl acrylate having a Cl
to Cl2 al kyl group, 20 to 80% by 5 wei ght of an al kyl rtt/haearyPa®@® having a
C ..to Cl2 alkyl group and O to 40% by wei ght of other vinyl nononers. 4.
The conposition of any one of clains2d3ato 3, wherein said |atex of acid
group contai ni ng copolyner (S) is prepared by conducting said

pol yneri zation of said 10 nonomer mixture so as to forma polyner having a
| ower content ®&f sallk compatitimat eny @eioficlaintsitlto 7hvehopah ape(ilzdtaiddicsonver si on
of the mh I 0% t subsequently
conductlngl)ga?%%]&gﬁ”q’ﬁr ?Q&&%ﬁ&@%&@s%?ﬁw1%91s%ﬁ%%?¥§Lﬁ%ﬁhv§K§ a hi gher
content of said unsaturated acid. 15 5. The conposition of any one of
claims 1 to 4, wherein said copolynerizable vinyl nonomer (a2) is at |east
one nenber selected fromthe group consisting of vinyl nonomers having an
aromatic ring, nethacrylic esters, acrylic esters and vinyl cyanide
conpounds. 20 6. The conposition of any one of clainms | to 4, wherein said
copol yneri-zabl e vinyl nononmer (a2) is at |east one nmenber selected fromthe
group consisting of 'styrene, vinyl toluene, a-nethylstyrene, nethyl

met hacryl ate, ethyl nethacrylate, propyl nethacrylate, butyl methacrylate,
met hyl acrylate, ethyl acrylate, propyl 25 acrylate, butyl acrylate,

4- hydroxybutyl acrylate, acrylonitrile and methacrylonitrile. 7 The
conposi tion of any one of clains 1 to 6, wherein the difference in
refractive index between said graft copolyner (A) and said aromatic vinyl
30. copolyner (B) is not nore than 0.003.




11 January 2005 25a 8. The conposition of any one of clains 1 to 7, wherein
layer (ii) of said diene rubber particles is firstly polynerized, and then
| ayer (i) is polynerized over layer (ii). 11 January 200511 Jdfian/BPERACT An
aromatic vinyl resin conposition comprising (A) 5 to 40 % by weight of a-
graft copol ymer obtained by polynerizing 15 to 60 parts 5 by weight of (a4)
a vinyl nononer in the presence of 85 t20%4(_) parts by weight of rubber
.particles (total of vinyl nononer and rubber being 100 parts by weight)
having an average particle size of 3,500 to 20,000 angstrons obtai ned by
adding, ‘'to a |atex of a rubber havi ApsmRAv®rage particle size of 500 to
3,000 angstrons and conprising (al) 50 to 100 % 1o by wei ght of a diene
nmononer, (a2) 50 to 0 % by weight of a vinyl nononer and (a3) 0 to 3 % by
wei ght of a crosslinking nononer, 0.1 to 15 parts by wei ght of an acid
gr oup- cont ai ni ng copel yhapervidPlraint@dmpysitRingbdmetridihg (Aybber40 6o
aggl onerate the rubber particles to enhance the particle size thereof, and
(B) 95 to 6§ Welphtvs glarafif cpolarerasbiaidéd by pylymedzinge dBpol 60nmaitbl) 40
to 100 % by weight of an aromatic vinyl nononer, (b2) 60 to 0 % by wei ght
of a nes hapgyweiphtsefefadqndviid)monvmer2th théypraséydd obBSotde0 pantd by
- mononer. The conposition provides nolded articles having an inproved
i mpact r esusdigivcef rirtbberpartipkeisr(totgl of vopwr mioemneér &hd arbbrat being WO resin
such as heat resistance and 20 transparency.
parts by weight) having an average particle size of 3,500 to 20,000

angstroms obtained by adding, to a latex of a rubber having an average
particle size of 500 to 3,000 angstroms and comprising {al) 50 to .1 00 %

- 10 by weight of a diene monomer, (a2) 50 to 0 % by weight of a vinyl
monomer and (a3) 0 to 3 % by weight of a crosslinking monomer, 0.1 to

15 parts by weight of an acid group-containing copolymer per 100 parts

~ by weight of the rubber to agglomerate the rubber particles to enhance

the particle size 'thereof, and (B) 95 to 60 % by weight of an aromatic

15, vinyl resin comprising (bl) 40 to 100 % by weight of an aromatic vinyl
monomer, {b2) 60 to 0 % by weight of a methacrylic ester and (b3) O to

20 % by weight of other vinyl monomer. The composition provides
molded articles having an improved impact resistance without impairing
properties of the aromatic vinyl resin such as heat resistance and

20 transparency.




