‘15 July 2005 Description | MPACT MODI FI ER AND AMORPHOUS POLYESTER RESI N
COVPCOSI TI ONS  CONTAI NI NG THE SAME FI ELD OF THE | NVENTI ON Thi s invention
rel ates to anorphous polyester resin conpositions. Mre patti@Parly, it
relates to novel anorphous polyester resin conpositions which contain
core- shell inpact resistance inproving agents and have excell ent
transparency and i npact resistance. BACKGROUND ART Because bei ng excel |l ent
in transparency, nmechanical properties and gas barrier properties,
amor phous pol yester resin conpoBesfbrBt¥Ave been widely enployed mainly in
packagi ng materials such as bottles and sheets. Wth the recent tendency
toward | arge-sized containers in conplicated shapes, it has been required
to el evate the inpact resistance of these conpositions. To inprove the

i mpact r gsipsican e fr I HEO| ANS t BMOR BSOS CEOPUBLTERANRESANt EIOMEDITRAONEen made
to add fibrous inorganic fillers, thereby achieving certain effects of

i mpr ovi ng--hie iTRaC e skhei-ance. Al so, attenpts have been frequently nmade

resin conpositions to inprove the inpact 1

FIEL{D OF THE INVENTION

This invention relates to amorphous polyester resin
compositions. More barticularly, it relétes to novel
amorphous polyester resin compositions which contain core-

shell impact resistance improving agents and have excellent

transparency and impact resistance.

BACKGROUND ART

| Becausé being excellent in trénsparency, mechanical
prppertiés and gas barrier properties, amorphous polyester
resin .compositions have been widely employed mainly in
packaging materials such as bottles and sheets. With the
recent tenéency toward large-sized containers in complicated
shapes, it has been required to elevate the impact resistance
of these compositions. To improve the impact resiétance of
polyéster resin compositions, attempts have been made to add
;fibrous’inorganic fillers, thereby achieving certain effects
of improving the impact resistance. Also, attempts have been
frequently made to add rubbery pelymers and rubber-containing

: : Lo ST
polymers to polyester resin compositions to improve the impact



15 July 2005 Japanese Patent Laid-Open No. 34327/2000 inpart a
significantly inproved inpact resistance to. transparent and anor phous
aromatic pol yesters, inproving agents capable of inparti AgJ®we?d05pal anced

i npact resistance andoptical transparency are still needed. DI SCLOSURE OF
THE | NVENTI ON The invention ains at providing anor phous pol yester resin
conposi tions which are excellent in both of transparency and inpact ,
resi stance. To solve these -problens, the present inventors have conducted

i nt ensiyg,shudbes. pAsesde r esdlibi-opay haye f@‘d@@??@boocmﬁn he! | 4 npact
resi stance inproving agents having a core made of a butadi ene- based

copol yngy ef&égnwgeg bpsgeashblor contalning. dr ooy ar al koxyy or oup.

Accord|n an-as i‘on provi
re5|stance i mprovin ent whi ch__conprises from40 to 90 parts by

)
wei ght BIOPROYE A @a oF BObYUEAHFERe- BﬂgeﬁvééﬁoP%’éF:’oBt‘%‘?‘%ﬁ Bly

pol ynmerjizing a nononmer m xture containing from30 to 100% by melght of a
~but adi fPaHORoMer, WeldnPeleacedy BYPaEt ghtest shanas onakdc 9phital nononer;,
fromO to 10% by melght of a copolynerizable vinyl nononer and fromO to
5% by welygtipareacyrassl $hkhbl eeededner; (B) from5 to 40 parts by

wei ght-of an inner |ayer shell obtained by polynerizing a nononer mxture
cont ai MIREECHMBOOF 0TVBY NDENTEDIght of an aromatic vinyl nononer, from 2
to 90% by weight 9

The invention aims at providing amorphous polyester
resin compositions which are excellent in both of transparency
and impact resistance.

To solve these problems, the present inventors have
conducted intensive studies. As a result, they have found out
core~shell impact resistance improving agents having a core
made of a butadiene-based copolymer and an inner layer shell
Contaihing hydroxy or alkoxy group.

Accordingly, an aspect of the invention provides

-a core-shell impact resistance improving agent which
comprises: (A) from 40 to 90 'parts by weight of a core made
of a butadiene-based copolymer obtained by polymerizing a
monomer mixture containing from 30 to 100% by weight of a
‘butadiene monomer, from 0 to 70% by weight of an aromatic vinyl. '
mononier, from 0 to 10% by weight of a copolymerizable vinyl
monomer and from 0 to 5% by weight of a crosslinkable monomer;
(B) from 5 to 40 parts by weight of an inner layer shell obtained‘

'by polymerlzlng a monomer mixture contalnlng from 60 to 98°

by weight of an aromatlc vinyl monomer, from 2 to 40% by welght



15 July 2005 of a (neth)acryl ate nmononer having hydroxyl or al koxy group
and fromO to 20% by wei ght of a copol ynerizable vinyl nononer; and (C 5
to 20 parts by weight of an outer |ayer shell obtained by5pgdy3aerizing a
monomer m xture containing from210 to 100% by weight of an aromatic vinyl
nmononer, fromO to 90% by weight of an alkyl (nmeth)acrylate having 1 to 8
carbon atonms in the alkyl group, and fromO to 50% by wei ght of a

copol yoerd zat® ) a¢icpyh t SoneRer hisn@ihydrgxy hesunkety (Moup( B) and (C) of

100 parts by weight. Another aspect of the present invention provides an

anor phous rRehyEsheroy 8y vk i gRIRESA kb@ﬂlﬁﬁéﬁﬂa%@@ﬁfﬂn@@ﬁnoﬁdn@f\ 1 to 40% by

wei ght, based on total - wei ght of anorpho pol yester resin conposition, of
the i npastchesistansercd BRRRAVYIGRY HO8Atoas rdeseri hediahavarad from 60 to
99% by vvel ght, based on total weight of anorphous polyester resin

COﬂpO§5 ; %Elﬁﬂnéqpﬁﬁh9H§rHﬁh&%%%eéoﬁﬁﬁﬁﬂingsg§ﬁaM@DEDE@B’CARRYING QuT
THE | &\I The core (A) of the core-shell inpact resistance i nprovi ng

-agent @sggaehe%ﬁ 8 ah%naa@ysmll ?'11 moﬁ]&fmxalﬂ% B¥ o R YPBRIJighRg a monomer o
00% by wei ght, preferably from40 to 90% by

- wei ght, aRG, §§Lkgi Hﬁescf akhYatrd HRR5Q 10 S0% byhiehebhs 1 tacbut adi ene

m xturée contfaining from30 to
nononer, from % by weight, preferably from 10 to 60% by wei ght and-
still ameaf g&a{aby a‘r{domaﬂ ¢ @o¥1% By wei gt of of capo RIMIZa®1¥i Nyl  nononer,
fromO to 10% by wei ght of a vinyl nononer
vinyl monomexr, thus giving the sum of (A), (B) and (C) of 100
 parts by weight.
Another aspect of the present invention provides
an amorphous polyester resin composition which comprises
from 1 to 40% by weight, based on total weight of amorphous
polyester resin composition, of the dimpact resistance
improving agent as described above and from 60 to 99% by
weight, based on total weight of amorphous polyester resin
cqmposition, of an amorphous pclyester resin.
B‘.EST MODE FOR CARRYING OUT THE INVENTION-

The core (A} of the core—Shell impact resistance
improving agent according to the invention is obtained by
polymerizingra-monémer mixture containing from 30 to 100% by
weight, preferably from 40 to 90% by weight and still preferably
from 50 to 80% by weight, of a butadiené monomer, from 0 to
70% by weigﬁt} preferably from 10 to 60% by weight and still

' prefefably from 20 to 50% by weight, of an aromatic vinyl
monomer, from 0 to 10% by weight of a vinyl monomer
c0polymérizable with these monomefs, and fr_om‘Or to 5% by wei__g!}t_..,;

of a crosslinkable monomer. From the viewpoint of strength,

it is preferable to use a butadiene monomer. However, it is



~case, TEWSET 112 EPEASBAFENCY 6 The arorphous pol yes

copol yneri zable with these nononers, and fromO to 5% by wei ght, . of'a

crosslinkabl e nononer. Fromthe viewpoint of strength, it is preferable to
use a butadi ene nonomer. However, it is 5 15 July 2005 rlédv¥e8ce. In
particular, it is known that core-shell inpact resistance inproving agents

havi ng rubbery polymer particles enclosed in a glassy polyner are
effective in inproving inpact resistance. In case of adding these fibrous
inorganic fillers or core-shell inpact resistance inproving agents to
anor phous pol yester resin conpositions, the inpact resistance can be
effectively inproved. In such a case, however, the transparency of the
anor phous; fAUY@S! er |88k Pi €OIPOSitiNknbsn theti costyskabgmdactanel y,
excel l ent inpact resistance and high transparency can be hardly achi eved

al (NG SR JAP i nl}ohase Abe B, LS BObL DY Qs fmor gankscisslers or
core-shell” Tnpact resistance | nproving agents” to anorphous polyester resin

conposi ti.ons, ., the inpact resistance ¢ egghugakeﬁ$$y yhiqﬂﬁgggq. In sughmgnm”

conpositions is seriously damaged,. Nanmely, excellent jnmpa resi stance and
hi gh tiefisiamsifoy dancHRe I?ér%‘iir@lg%&ﬁf‘%g?létmtuﬁel%‘&%aﬂ%El;%%lrst hus no -
satisfactory result can be established so far. Japanese Patent No.

2, 079,95008es6hedésinrr et falis tapery R ONIMI AIRAVE L EBPEPRAYT yi ng epoxy
group on its surface and a shell free fromepoxy group or any functional

]

group polyester resin compositions, the impact resistance can be
effectively improved. in .such a case, however, the
transparency of the amorphous polyester resin compositions is
serioﬁsly damaged. Namely, excellerﬁ: impact resistance and
high transparency can be harxdly achieved at the same time.
In case of adding these fibrous inorganic fillers or
core-shell impact resistance improving agents to amorphous
polyester rgsin compositions, the impact resistance can be
effectively improved. Iin such a case, however, the
transparency of the amorphous polyester resin compc:;sitions is
seriously damaged. Namely, excellent impact resistance and
hi;gh transparency can be hardly achieved at the same time and
fhus no satisfactory result can be established so far.
Japanese Patent No. 2,079,959 discloses core-shell
“polymers which have a core carrying epoxy group on its surface
and a shell free from epoxy group or any functional group
reactive with the epoxy group located on the core as improving
-agents for crystalline polyalkylene-terephthalates'such as
| poly(butyleneterepﬁthalate}. However,thiédscumentnéitﬁér

discloses nor suggests any effective method of maintéining a



reactive with the epoxy group |located on the core as inproving agents for
crystal line pol yal kyl ene terephthal ates such as
pol y(butyl enet erepht hal ate). However, this docunment neithé&p JuR®El oses nor
suggests any effective nethod of maintaining a 2 15 July 2005 high
transparency in anor phous pol yester resin conpositions. USP No. 5,321, 056
di scl oses bl ends of ‘i npact resistance inproving agents capabl e of
inmparting a high transparency and a high notched |zod inpact resistance
wi t h anorphous aromatic polyesters.- The inpact resistance inproving agents
disclosed therein are core-shell polynmers having a core mainly containing
r ubbeny gpot YARES 2@ ndiyoi £fdmd rghduar poByé St ¥t Mds IFDRERABLSiefens a shel |

mai nly containing aromatic vinyl nononers and nononers havi ng hydroxyl
group. Athgyghnd he; | IpAcls d g8bel SCE LIAMACor SIS LARS QUETLDY

i ntroduci ng the nononers having hydroxyl group 1I'nto the core, the

i nproving effect Is, not sqg hi and _the optical transparency is still .
~i nsuf HRFERE M) -‘r‘-lg%ﬁ-gﬁ %a%ag%le% %?n%)‘rrrl%aorvtequg gprm%ﬁ %-agléggli;t";wifsg% served-at- -
the nelt-bl endi ng tep, ,which bri,ngs about a problemin noldjng
prope?th%%b'¥§“§Hﬁ%§?cﬁ%§wgf%Bé@sﬁﬁgﬁagﬁdﬁlgﬁ L PIOMSaRbPots ar omati ¢
pol yesters, Japanese Patent Laid-Open No. 34327/2000 disc|oses core-shel
pol ynRPLYRAYPKG-a ToPmARiGH Yo ebitanan AgPreubperagpdisydbsalatedi ol efin and
aromatic vinyl nononmers, an internediate stage mainly containing aromatic
vi nyl thenehbrase cand-ahshélpo lyaersyhavdmdad romg neidrioxgenk@dnifmet h) acryl at e

rubbery polymers of diolefin and aromatic vinyl monomers and
a shelll mainly containing aromatic vinyl monomers and monomers
having hydroxyl group. Although the impact resistance can be
surely improved by introducing the monomers having hydroxyl |
group into the core, the improving effect is not so high and
the optical transparency is still insufficient. 1In suchacase,
moreover, a high viscosity is observed at the melt-blending
step, which brings about a problem in molding properties.
As impact resistance improving agents for amorphous
‘aromatic polyesters, Japanese Patent Laid-Open No. 34327/2000
discloses core-shell polymers having a core mainly containing
rubbery polymers of diclefin and aromatic vinyl monomers, an
intermediate stage mainly containing aromafic vinyl monomers,
and a shell mainly containing hydroxyalkyl (meth)acrylate
monomers and aromatic vinyl monomers. Although the impact
resiétance can be improved by introducing monomers having
hydroxyl group into the outer layer of the shell, the improving
effect is not so high and the optical tfaﬁépéfency ishékgii.

~insufficient. Although these improving agents disclosed in



nmononmers and aromatic vinyl nononmers. Although the inpact resistance can
be i nproved by introducing nononers having hydroxyl group into the outer
|l ayer of the shell, the inproving effect is not so high &dix?850ptica
transparency is still insufficient. Al t hough these inproving agents
disclosed in 3 15 July 2005 desirable to use not nore than 90% by wei ght
of the butadiene nonomer fromthe viewpoint of transparency, since its

refractiveldsideblleatgehye didt ﬁb%eftl@éfhtw bof ﬁ%r\ﬁ/ @f BHeXbAtadRORE phous

pol yester resin conpositions. It is also deSirab that the content of the
but adi ene RRAEY ot S % by ince the effect of
expressi ng strengtE§?@ Sﬂggrﬁékqﬁgfﬁﬁ%e gregFaﬁgbﬁge%C er er 3BPE% o* e from
of the

40 to 90% by weight, still refer om5 OW’by we
but adi ene TEEBAGHERS “PHEXatd ?ﬁ%: %E§¥ 8 k3 a%P%ﬂﬁwﬁBaﬁﬁ %aving a

vi nyl doubl e bgﬁd and one or nore benzenge nuclei in a single nolecule.

Parti cul aPTEFRAPINESPY S TAL FRE LD JeOBP Dl § Q0 Svi n% l&r@ﬂaéﬁe@%ssmfas
Sty rene; %err) met hyl--styrene, 2-net hyl-styrene; - 3-nmethylstyrene,
4- met hyl sthpénhe soateyitsef ridirebupasliegierreennyiest §5ane, lwmthenyfm%/r ene,

4- et hoxystyrene, 4- propoxystyrene, 4-butoxystyrene, chlorostyrene.,

di chl or osbyrwsieghtt,r fthtetdst ¢f Gt ofi empredsiewest rdngtodbys@nerior .

di bronostyrene, tribronostyrene, vinyl naphthal ene, isopropenyl napht hal ene,

i sopropenyhbipfieny} Enddiprieferhbizene, usdaigin Woetbny@hthPrveight,
still preferably from 50 to 80% by weight, of the butadiene
monomer. The aromatic vinyl monomer means a compound having
a vinyl double bond and one or more benzene nuclei in a single
molecule. Particular examples thereof include aromatic vinyl

_,monomers such as styrene, oa-methylstyrene, 2-methylstyrene,

'B—methylstyrene, 4-methylstyrene, 4-ethylstyrene, 2,5-

dimethylstyrene, 4-methoxystyrene, 4-ethoxystyrene, 41—

propoxystyrene; d—butoxy;tyrene, chlorostyrene,
dichlorostyrene, trichlorostyrene, vinyltoluene,
bromostyrene, dibromostyrene, tribromostyrene,
vinylnaphthalene, _ isépropenylnaphthalene,

isopropenylbiphenyl and divinylbenzene, though the invention
is .no‘t:d.:estrict(;:d thereto, Since the refractive index of
rubbér partiCles can bé elevated and thus brought so close to
the refractive index of amorphous polyester resin compdsition
by using such an aromatic vinyl monomer,iifis preferable from
.the viewpoint of transparency to use 10% by weight or more,

still preferably 20% by weight or more, of the aromatic vinyl



is not restricted thereto, Since the refractive index of rubber particles
can be el evated and thus brought so close to the refractive index of

anor phous pol yester fesin conposition by using such an afo##t2005vi nyl
nononer, it is preferable from the viewpoint of transparency to use 10% by
wei ght or nore, still preferably 20% by wei ght or nore, of the aromatic
vinyl' 6 15 July 2005 nononer. It is preferable to use 60% by wei ght or

| ess, stikondafeaf.er abl ¥s $%rRYapI0Bb $Se |03Shy Afeildii ALOMBLEC JijRY!
nononer, in order to keep the strength. Exanples the copol yneri zabl e
8 _carbon

R e e e T

atonms suc
(meth) acryl at th)a lgnitrile, met h) acrylic acid, phenyl
(et h) acr )}%’a?%‘,szé’@fgﬁ‘;fe g—hgfgreﬂﬂ?ﬂbun ag%?_&ﬁsa%gwwquw@e@y&ﬁbéé, and
1, 2-di cyanget hyl ene and mal ei i de conpounds., though the invention is not
restrict e§PYheFRReRe DU dmethd asrydateakeblad cabiwdmsehai hoy udeo :
-di-vi-nyl-benzene -nonoet hyl ene gl ycol -di-net-hacryl ate and - ethyl-ene glycol
di met hacr §1 acarbphroughomse sneént iaen inethotl  riesth) ateglaer et ethyl is
preferable to use the crosslinkable nmnononer in an amount of fromO to 5%
by wei ght {methtacugtatherebiutyh (awtdrhacnty leteseghictt )20o1byi Meitgliier esul ts
in a decrease in the inpact strength. Unless otherw se indicated, the term
"% by wei gheth) aergilhaf taeri dyeapisefi ¥4 by(maitghicryhased anirye tQhatidanount of
compounds such as vinylidene cyanide, and 1,2-dicyancethylene
and maléimide compounds, thbugh the inventionis nbt.restricted
thereto. Examples of the cross_linkable monomer include
divinylbenzene monoethylene glycol dimethacrylate and
ethylene glycol dimethacrylate, though the inventioﬁ is not
restricted thereto. It is prelferable to use the crosslinkable
' monomer in an amount of from 0 to 5% by weight, since use thereof
in an amount exceeding 5% by weight results in a decrease in
the impact strength.
Unless otherwise indicated, the term "% by weight"
hereinafter means "% by weight™ based on the total amount of
.each constituent part A, B or C, or total weight of amorphous
polyester resin composition. The expression "X is contained
-in.an amount of from 0 to Y$" means that X is either not present,
‘'or is higher than 0% and Y% or lower.
The inner layer shell (B) of the core-shell impact

resistanee improving agent according to the invention is

obtained by polymerizing a monomer mixture containing from 60



.each constituent part ‘A, B or C, or total weight of anorphous polyester
resin conposition. The expression "X is contained in an amount of fromO
to YW neans that X is either not present, or is higher thdwly2%%5and Y% or

| ower. The inner |ayer shell (B) of the core-shell inpact resistance

i mproving "agent according to the invention is obtained by polynerizing a
mononer m xture containing from60 7 15:July 2005 to 98% -by weight of an
aromati ¢ W We s BROWRA ght ! 88 £n tPrdRYe 1 P 19H5n8ﬁe-?,”PP&HB£ PR ning a

(met h)acryl at.e having “hydroxyl or al koxy group and fromO to 20% by wei ght
T re the

of a vinyl pol rizabl e w_t.h.these non rs. pre
I nner Iaygp,gﬁ%ﬁﬁﬁ%jgfhg %8.9W8?i gwﬁéﬁPlﬁﬁe%nAWS&ﬁggﬁf%ﬂagg hﬁ&@“ge fed by
an arbitrgéy met hod wifhout restriction. For  _exanple, use nmay he nade

t her ef or S AHRXYCORE] ' gRevE apd i 'on 2Rat o edaithetiawyisvép
addition nethod. The aromatic _vinyl nonomer constituting the inner |ayer

shel | is BOSOHSFUREPORYPREGZahdeVVRYD AR @obendrand Imexmpans heenzene

vi nyl nondmees daghrashelliendheapodtymgirdvatdor, tie metrtopest wiahere
3-nmet hyl styrene, 4-nethylstyrene, 4- ethylstyrene, 2,5-dinethylstyrene, -
4- net hoxywiyr bee fed- bet hoxysbyteaey Aephopoxiidourtenssdeiition.st yoene,
chl orostyrene, dichlorostyrene, trichlorostyrene, vinyltoluene,
br onost yr erampdiehr apeshay dRemadd hheresbyr eéN&he continuous one-step
addition method or the two-step addition method. The aromatic
vinyl monomer constituting the inner layer shell is a compound
having one vinyl double bond and one or more benzéﬁe nuclei
in a single molecule. Particular examples thereof include
aromatic vinyl monomers such as styrene, a—methylstyrene,
2~me£hylstyrene, 3-methylstyrene, 4-methylstyrene, | 4-
ethylstyrene, 2,5-dimethylstyrene, d4-methoxystyrene, 4-
ethoxystyrene, 4-propoxystyrene, 4-butoxystyrene,
chlorostyrene, 'dichlorostyreﬁe, trichlorostyrene,
-Vvinyltoluene, bromostyrene, dibromostyrene, tribromostyrene,
vinylnaphthalene, isopropenylnéphthaiene and
isopropenylbiphenyl, though the invention ié not restricted

thereto. It is preferable from the viewpoint of transparency

to usefsuch‘an aromatic‘vinyl monomer, since the refractive
index 6£ the shell can be elevated and thus brought so close‘
to tpe refractive index of amorphous polyester resin -
composition thereby. Examples of the monomer containing a

{meth)acrylate having hydroxyl or alkoxy group include hydroxy



vi nyl napht hal ene, i sopropenyl napht hal ene and i sopropenyl bi phenyl, though

the invention is not restricted thereto. It is preferable fromthe

vi ewpoi nt of transparency to use such an aromatic vinyl hohda5 since the

refractive 1index of the shell can be el evated and thus brought so cl ose

to the refractive index of anorphous pol yester resin conposition thereby.

Exanpl es. of .the nmononmer containing a (nmeth) acrylate having hydroxyl or

al koxy gr i u Y & OXYAs y cr t roxyet hyl
By 14t ushechy 450y d b attéwlhygplgﬁdr Xat’é %111@ %ﬁ'ﬁ%& Egﬁygs < |

acryl ate and hydroxypropyl "acry y nethacrylates

-hydr oxye | t ha te and roxypr opyl t hacryl at al k acryl ates
such as %e%%éﬁf&f%t’hyﬁ{}?c&y}fyat emgﬁ%ggfy%%l% hﬁu ry‘?%t eﬁgﬁaong‘%%/ '
_nethaprylg%g sucgﬁgﬁ nme goxyethyl met hacryl ate and ethoxyethxl

met hacr yP§EE 2 G, ML YA ORYPSRPYY BRftiacrydatpetabkepepsrylates| s
preferable to use such a nononer in the inner |layer shell for inproving

t he i nt efPEH &5 HEdsryethydopermilad ehangeehhanyatby bhagsypatgesnér resin

~-and-t-he core-shell i-nproving agent. 1t is also preferable for- regulating- -

an increadboiky tedbaicsydsittey swch has smephotyetriellt -k emalc ngl a&xaapd es of t he
copol yneri zabl e vinyl nononmer _include-(neth)acrylates of al cohols having 1
to 8 carébhoayetrhylsuchebhaneylylte( metiugtr ythte, imtdndidiretiz) act yl ate and
butyl (neth) acrylate, (nmeth) acrylonitrile, (neth) acrylic acid, phenyl
(et h) acrgsatrdéctednyhecyaoil del €@ qunds it 86 use such a monomer
' in the inner layer shell for improving t‘he; interfacial adhesion
properties between an amorphous polyester resin and the
- core-shell _improving agent. It is also preferable for
regulating an increase in the vwviscosity in the step of-
ﬁelt—blending. Examples of the copolymerizable vinyl monomer
ipclude (meth)é;crylates of alcohols having 1 to 8 carbon atoms
such as methyl (meth)acrylate, ethyl (meth)acrylate and butyl
(meth)acrylate, (meth)acrylonitrile, (meth)acrylic acid,
phenyl (meth)acrylate, vinyl cyanide compounds such as
vinylidene cyanide and 1,2-dicyanocethylene and maleimide
cémpounds, though the invention is not lresi:r:.i.-cted thereto.
The outer layer shell {C) to be used in the core-shell
impact resistance improving agent according to the invention
is obtained by polymerizing a mohomer mixture containing from
10 to 100% by weight of an aromatic vinyl monomer, from 0 to
90% by Weight of an alkyl-(meth)acrylate'and from 0 to 50% by
weight of .a copolymerizable vinyl monomer. To prepare the
outer layér shell by the polymerization, the monome¥ mixture

i



vi nyl i dene cyani de and- 1, 2- di cyanoet hyl ene and nal ei ni de conpounds, though

the invention is not restricted thereto. The outer l|layer shell (C to be

used in the core-shell " inpact resistance inproving agent "addo?dbng to the

i nvention is obtained by polynerizing a nononmer m xture containing from

10 to 100% by wei ght of an aromatic vinyl nononer, fromO to 90% by wei ght

of an al kyl (nmeth)acrylate and fromO to 50% by weight of - a

copol ynmegiszalyee ANy MBNQITYit R ORERR6E §DEno@t Bist Averi&hel Fopy the
pol ymeri zati on, the m)norrer fnixture 9 15 July 2005 may be fed by an

arbitrar %ﬁﬁﬁ d h e £a59k (%] HRs ﬂ@f
t her ef oré ge c\({)ylr?iel ﬁgguséoﬁ%&%ﬁaﬂ% ddi tFoﬁ)}(?ret riE":dl or tvvo
addi tion_nget.had. Th al stg*@r &) constit he o e Iayer
Shel || DoaBRiddn et Pt & P—g%ﬁétﬁéﬁrw% Bedhede: aPesBLkTLs mathy
met hacryl at e, ethyl met hacryl ate, butyl nethacrylate, nethyl acrylate,
ethyl ac r(ylraézthé s H@tR C@@F%M&%mg ﬁba@vt@ﬁelay%éh?%ﬁ &l ﬁ&if%b%t ricted
~thereto. It is preferable from the: viewpoint -of inproving the:
di sper si BFRk yeshern amoepheethapoy Vet eridesistaonposht i rethsk such a
(neth)acrylate. Exanples of the aromatic vinyl nonomer incl u'de styrene,
met hyl st pethecrlmtehyeshyil anethBcrgtdhd, sbyt ghane thagqmtintest petmel
4- et hyl styrene, 2,5-dinmethyl styrene, 4- methoxystyrene, 4-ethoxystyrene,
4- pr opoxgstkylene, detbyioxystyiraiee, ochllorigdt yaenglate ¢hltdroasghy riene,
invention is not restricted thereto. It is preferable from
the viewpoint of improving the dispersibility in an amorphous
polyester resin composition to use such a (meth)acrylate.
Examples of the aromatic vinyl monomer include styrene, o~
methylstyrene, 2-methylstyrene, 3-methylstyrene,  4-
methylstyrene, 4—ethylstyrene, 2,5-dimethylstyrene, 4-
methoxystyrene, 4—ethokystyrene, 4-propoxystyrene, 4-
butoxystyrene, chlorostyfene, dichlorostyrene,
trichlorostyrene, vinyltoluene, bromostyrene, dibromostyrene,
tribromostyrene, vinylnaphthalene, isopropenylnaphthalene
 and isopropenylbiphenyl, though -the ipvention 1is not

~restricted thereto. It is preferable from the viewpoint of

transparency to use such an aromatic vinyl monomer, since the

" refractive index of the shell can be brought so close to the

refractive index of an amorphous polyester resin composition

| thereby. Examples of the copolymerizable vinyl monomer
include acrylic acid, methacrylic acid, methacrylonitrile,

acrylonitrile, vinyl cyanide compounds such as vinylidene'

10
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trichlorostyrene, vinyltoluene, bronostyrene, dibronostyrene,

tri bronostyrene, vinyl napht hal ene, isopropenyl napht hal ene and

i sopropenyl bi phenyl, though the invention is not. restridbédy2ereto. It
is preferable fromthe viewoint of transparency to use such an aromatic
vinyl nononer, since the refractive index of the shell can be brought so
close to the refractive.index of an anorphous polyester resin conposition

t hereby. Exanples af .the, copol ynerjzable vinyl.mponmer include acrylic

b de et FAETUHS @ndot ot HOORRSF Bhet iAng, PaLR TR EPPPRRSS Iy %oyt de
compounds, such, as, vinylidene' ,10 15 July 2005, cyani de an

P ot cy bRy EnE ARYCRERED 1 BNt B OREHEC BRI ¢ | ABENERBR-i 5 not

restricted thereto. -The core- shel| inpact resistance inproving agent

accor di ngBR®L} hdMPRfke e HiF i canl REHRYE Ny gerhef FCaRdinm bat &hel ayer

'shell. The inner layer shell is provided in order to bring the refractive
i ndex of knerbien dhas |an dpactr layestshwld iamst ewi ogtagekayerckbsdlto t he

—refractive index-of an anorphous pol yester resin conposition and inprove
t he int erflaci ahnadhdsiyer shieperlseprbeidedn ian ardyphosishpbhyesher resin

and the core-shell inpact resistance i-nproving agent. The outer |ayer

shel | "i s pyruetied iMicRl 8€rthbOcdrBPsHe facdi sReEShbL Yoty ddagecor e shel |

i npact resjstance inproving agent in an .anor phous pol yester resin
conposi ti%]ﬁ.seﬁ?etﬁ%;%f%‘@ﬂ ©i HosE 1% 88 e Ephas| RRIvestietg agent
resin composition and improve the interfacial adhesion
propért‘ies betwe.en -an amorphous polyester resin. and the
core-shell impact resistance improving agent. The outer layer
-shell is provided in order to improve the dispersibility of
the core—.shéll impact resistance improving agent i‘n an
| amorphous polyester resin cor.nposition.

The core-shell impact resistance improving agent
according to the invention contains from 40 to 90 parts by
weight of the core (A), from 5 to 40 parts by weight of the
inner layer s"hell (B} and from 5 to 20 g;arts by weight of the
outer lgyer shell (C). 1In case where the confents 6f these
components are excluded respectively from thése ranges, the
balance of the transparency and the impact resi.stance asaresin
improving atjent is worsened. Further, it contains from 50 to

| 80 parts by weight of the‘ core (A), from 10 to 30 parts by weight
of the inner layer shell (B) and from 8 to 15 parts by weight -

of the outer layer shell (C) (i.e., the sum being 100 parts

by weight). In case where the contents of these components
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according to the invention contains from40 to 90 parts by weight of the
core (A), from5 to 40 parts by weight of the inner |layer shell (B.) and
from5 to 20 parts by weight of the outer |ayer shell (CJ2Juy208ase where
the contents of these conponents are excluded respectively fromthese
ranges, the balance of the transparency and the inpact resistance as a
resin inproving agent is worsened. Further, it contains from50 to 80
parts, by weight of the core (A) , from10 to 30 parts by weight of the
i nner layer shell (B) and from8 to 15 parts by weight of the outer |ayer
shell (O .(i.e., the sumbeing 100 parts by weight In case where the
cont eate ekdlirkel cerperenisly lird® thdse 2009esqr ehexsd Lateck refSpect i vel y
fromthese ranges, the balance of the transparency and the inpact

resi SEEEC@% %;Eéﬁbg dn@ptw;mgﬁc@mt s't%nbto_aéai § AR ibeierevhal  wor sened.

Al t hough t ticle size o e core-shell inpact resistance inproving
agent LS not, gl %rl reg}tnrlﬁtgdwoirs GF) referably ranges fromO0.05 to 0
-BPRRE vvhen part ¢l 89EY i-S”ho ess than 0.05 m the ‘inpact- -

st rengt h can | ar gel y roved, .and it not eds pm the
t ranspar enciﬂggl rﬁ:@g}% cﬁﬁtzteol‘)@htg’epa‘?‘t’fec"lsg" §1 I'b[fact
but adi ene- based co olyner to the desired | evel, use can be nade of the
met hoHeéﬁSéﬁF‘&@gM@%ﬁW‘ﬁr@r@eﬁérﬁ AOESPIF bl Gy EgatraRr IR nd tr af t
pol ynerization with the use of a water-soluble electrolyte as disclosed by
JapanesefPapbity PabbésdticonONdS to 0.5 pm, since when the particle
size is not less than 0.05 pm, the impact strength can be largely

improved, and when it not exceeds 0.5 pm, the transparency is
maintained_. | To control the pérticle size of the
"butadiene-based copolymer to the desired level, use can be made
of the method of enlarging polymer particles via aggregation
dtlring graft polymerization with the use of a water-soluble
elactrolyte as disclosed by Japanese Patent Publication No.
12158/1968 or the method of using an acid group~containing
latex made of a copoiymer of (meth)acrylate with an unsaturated
acid as disclosedby Japanese Patent Laid-Open No. 012704 /1996,
Examples of the amorphous polyester resin to be improved
by the invention include polyethylene terephthalate (PET),
pélypentylene terephthalate and copoly.esters having 2
glycol—ofigin units (for example, ethylene glycol and
cyclehexane dimethanol) or 2 basic acid-origin units ({for
example, terephthalic acid and isophthalic acid), for example,
PETG manufactured by Eastman Kodak (e.g., (poly)ethylene-
co—l,/-]—cyc-lohexane | dimethylene terepht:hélate). Such "a |

polyester can be obtained by polycondensing a polyol component

12



12158/ 1968 or the nethod of using an acid group-contai-ning |atex nade of a
copolynmer of (neth) acrylate with an unsaturated acid as disclosed by
Japanese Patent Laid-Open No. 012704/ 1996. Exanpl es of thé5duwn2{Phous

pol yester resin to be inproved by the invention include polyethyl ene
terephthal ate (PET), polypentylene terephthal ate and copol yesters having 2
glycol -origin units (for exanple, ethylene glycol and cyclehexane

di mret hanol) or 2 basic acid-origin units (for exanple, terephthalic acid
and isophthalic acid), for exanple, - PETG manufactured by Eastnman Kodak
(e.g., (poly)ethylene- co-1, 4-cycl ohexane di net hyl ene terephthalate). Such

a pol yest eexeaplle arpined byl pebyrondensiNgdac-Rehye1 fompengnt 12 15
July 2005 (for exanple,” ethyléene glycol) with a dicarboxylic acid

conpongitnd o . AL &b £ SRl P Fach SOPRINAIIG, A 4,
napht ha é%ed%éar oXy o g%ﬂ) ltrégﬁ5 agkgf ﬂ% eih%gﬁﬁégFégé are al so
i nvol ved .i tfis cope. The core-shell i ct resistance inproving agent
maccorﬁQRféhﬁ _”eﬁﬁgéﬁhq&y;ghnagéagbtapﬁgg%ggggkﬁfeigmﬁgh,ogﬁu|Sion__m”"m”
pol ymeri zati on, suspension polynerization or solution polynerization.
Among PRYYe RS BiF Fismemivedtiesh 10 $higy6FaBRe. Nanely, the core-shel
i mpact resistance inproving agent according to the invention can be
produced by The p@sitiecisekhowhmpethodr ot isancs odmpebyrpgi zageéoh perf or med
in a known order.

according to the invention can be obtained by, for example,

emulsion polymerization, suspension polymerization or

solution polymerization. Among all, emulsion polymerization

is favorable. Namely, the core-shell impact resistance

improving agent according to the invention can be produced by

a publicly known method of emulsion polymerization performed
in a known orderx.

The blending ratic of the core-shell impact resistance
improving agent (1) to the amorphous polyester or copolYestér
(2) varies depending on the purpose. It is appropriate to use
from 1 to 40% by weight of the core-shell -impact resistance

" improving agent (1) and from 60 to 99% by weight of the amorphous
polyester or copolyester (2). The composition according to
the invention can be prepared from the core-shell impact
resist_an.ce improving agent (1) and the amorphous polyester or
cholyeste'r (2) by employing a publicly known method without
restriction.

As a matter of course, the compositions according to the
invention may ade‘quately contain additior;él comp-c-m:e-nés |

usually employed in amorphous polyester resin compositions,
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The blending ratio of the core-shell inpact resistance inproving agent (1)
to the anorphous pol yester or copol yester (2) varies depending on the
purpose. It is appropriate to use from1l to 40% by wei ghti5 éfy 3088
core-shell inpact resistance inproving agent (1) ,and from 60 to 99% by

wei ght of the anorphous polyester or copol yester (2) The conposition
according to the invention can be prepared fromthe core-shell inpact

resi stance i nproving agent (1) and the anorphous pol yester or copol yester
(2) by enploying a publicly known nethod without restriction. As a matter
of course, the conpositions according to the .invention nmay adequately

cont aihA0dibipnal GAFINEN Snonghipl &y eTRLEYednin yERIgHiaUS fpl yest er

resin conpositfons, 13 15 July 2005 for exanpl e, ous ‘i norgani c
fill d pi , dditi tqQ th h | t i d th
cor - ST Phiae b peRiSrRRRE: Tt S5ent. S hFoatbe the b oain

conpositions according to the kB invention, use can be made of a process

~-whi-ch HHRAIY €€ 5 MR AdRIAY 5% dd¢Phg an anmor phous polyester resin -and-a- -

core-shell inpact resistance inproving agent separately, mxing themby a
convent i onalTob|rpRituee neh@odewinh quot?é}gi@fl,s acgorghtanplt®, teHenschel
m xer or a tunbler, and then shaping by using an apparatus conmonly
enpl oyedrent isimpi nge sgen ase amasiengife- scpewcestr wderch ainwe Ivescr ew
extruder, a Banbury m xer : ‘
preliminarily producing an amorphous polyester resin and a
~ core-shell impact resistance improving agent separately,
mixing them by a conventional blending method with the use of,
for example, a Henschel mixer or a tumbler, and then shaping
by using an apparatus commonly employed in shaping such as a
single-screw extruder, a twin-screw extruder, a Banbuxry mixer
or a heat rxoll. The resin compositions according to the
inventionmay further contain commonly employed additives such
as antioxidants, heat stabilizers, light-resistance improving
agents, UV absorberé, lubricating agents, plasticizers,
relc—.;asing agents, antistatic agents, sliding property
improving agents and coloring agents. |
 ExAMPLES
To further illustrate the compositions according to the
invention, and not by way of limitation, the following Examples
S will be givlen . In these Exampleé, various phyéical properties
were evaluated by the following ﬁethods. Unless otherwise
noted, all parts and % are by weight.

To 100 parts of an amorphous copolyester resin (EASTER

6763 manufactured by Eastman Kodak), 5 parts of a core-shell

14



or a heat roll. The resin conpositions according to the invention may
further-contain commonly enpl oyed additives such as antioxidants, heat
stabilizers, light-resistance inproving agents, UV absorbeddy2003bri cating
agents, plasticizers, releasing agents, antistatic agents, sliding
property inproving agents and col oring agents. EXAMPLES To further
illustrate the conpositions according to the invention, and not by way of
limtation, the follow ng Exanples wll be given. In these Exanples,
vari ous physical properties were evaluated by the follow ng nethods.

Unl ess otherwise noted, all parts and % are by weight. To 100 parts of an

anor phous. copal yester resin (EASTER 6763 jmanufact ured n Kodak), 5
ot & GPaCC GRiERa o SRPRe 7 R0s e i ReL C g s L URELTETIbv ng. agent
and 1 part of a lubricating agent were added and pre-m xed. Then the

mi xt urISis  Wegle; - RAdede ™y BEPTHL%RA 8 ndhReat N? oMIEHEAGF dBSur edby

Kansai Roll K K. ) to give a sheet. The obtained sheet was nol ded by

~pressineg-troigaded manpiagiacd figreha teegnspal edognufestuzsdl tanot-her sanple -

pi ece for an lzod inpact strength test. The Izod inpact strength was
measuiathsan aosr danice) wid hyihteéS a kshekll aTheoobtaenpergiierte Waa3C) . The
sanpl e piece was nolded into a notched article (3 mMm) The transparency was
measukRd detl aGCPr@areagWtbhy ARTM Bakf0s. pldee Tamhket phegea Magynol ded

test and another samg;le piece for an Izod impact strength test.

The Izod impact strength was measured in accordance with JIS

K—'?l-lO at room temperature {23°C). The sample piece was molded

into a notched article (3 mm). The transparency was measured

in accordance with ASTM D-1003. The sampie plece was molded

into an article (3 mm) .

Example 1

200 parts of purified water, 1.5 parts of sodium oleaté,

0.002 parts of ferrous sulfate, 0.005 parts of disodium

ethy;lenediaminetetraécetate, 'O .2 parts of sodium

formaldehydesulfoxylate, 0.2 parts of tripotassium phosphate,

76 parts of butadiené, 24 parts of styrene, 1.0 part of

divinylbenzene  and 0.1 part of diisopropylbenzen.e

hydroperoxide were fed into a polymerization container

provided with a stirrer and polymerized at 50°C for 15 hours
to give a r’ubber .latex (a} showing a polymer conversion ratio
of‘ .99% and having an average particle size of 0.07 pm. 180
_parts {(solid content: 60 parts) ‘of this rubber.latex (§1)‘ wgs ‘
mixed with 200 -parté of purified water, 0.002. parts of fer;:oﬁ.s

sulfate, 0.004 parts of disodium ethylenediaminetetraacetate

15



into an article (3 m). Exanple 1 200 parts of purified water, 1. 5 parts
of- sodium ol eate, 0.002 parts of ferrous sulfate, 0.005 parts of disodium
et hyl enedi am netetraacetate, 0.2 parts of sodium fornal déhydedddbf oxyl at e,
0.2 parts of tripotassium phosphate, 76 parts of butadi ene, 24 parts of
styrene, 1.0 part .of divinyl benzene and 0.1 part of diisopropyl benzene
hydr operoxi de were fed into a polynerization container provided with a
stirrer and polynerized at 50C for 15 hours to give a rubber latex (a)
showi ng a pol ymer conversion ratio of 99% and having an average particle
size of 0.07 m 180 parts (solid content: 60 parts) of this rubber |atex

) 2 f fe
Sul £ aghd "6634?%”5%?5 ar SR Che AR Rty & PR DRREE 906" 75 Uy
2005 d t di f |d | Th | i d
m xt urlggblfldsﬁlggfr‘lfé ‘gé z)?@ﬁl”g*rnfléo gsr%éwe 'OSSU OX% &WOXY%E‘PH%\MWEL eand

0.2 parts of cunene hydroperoxi de was contlnuously added thereto at 60C
-~ and - pBeFRaciydd tor andhdli? t pagtve odn- Fwmeie | yerospepkidaheapol yer

conversion ratio was 99% After the conpletion of the polynerization of
t he conennvayerlshebkd ehddepid dtne@iUnadgioSymearitzedofostlyhene, 2 parts of

nmet hyl nmethacrylate and 0.2 parts of cunene hydroperoxi de was conti nuously
addedtbhetieto aat iaderaddyer shell. The polymer conversion ratio

was 99%. After the completion of the polymerization of the

inner layer shell, a liguid mixture of 5 parts of styrene, 2

parts of methyl methacrylate and_ 0.2 parts of cumene
hydroperoxide was continuously added thereto at 60°C and
polymerized for 1 hour to give an outer layer shell. Thus,
a core-shell impact resistance improving agent latex was
prepared. The polymer conversion ratio of the outer layer
shell was 98%. The core-shell impac,t_ resistance improving
agent latex thus obtained was'solidified by using hydrochloric
acid, heated, washed, dehydrated and dried to thereby give a
powdery core-shell impact resistance improving agent.
Example 2
180 péfts (solid content: 60 parts) of t.he rubber latex
(a) prepared by the same method as in Example 1 was mixed with
200 parts of purified water, 0.002 parts of ferrous sulfate,
0.004 parté of disodium ethylenediaminetetraacetate and 0.1
parts of sodium formaldehydesulfoxylate. Then a liquid
_mixture of 30 parts of styrene, 3 parts of hydroxyethyl

methacrylate and 0.2 parts of cumene hydroperox1de was

'continuously added thereto at 60°C and polymerized for 1 hour
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pol ynmeri zed for 1 hour to give an outer |ayer shell. Thus, a core-shel

i npact resistance inproving agent |atex was prepared. The pol yner
conversion ratio of the outer layer shell was 98% The c&y &sHOB| | npact
resi stance inproving agent |latex thus obtained was solidified by using
hydrochl oric. acid, heated, washed, dehydrated and dried to thereby give a
powdery core-shell inpact resistance inproving agent. Exanple 2 180 parts
(solid content: 60 parts) of the rubber latex (a) prepared by the sane
method as in Exanple 1 was m xed with 200 parts of purified water, 0.002
parts of ferrous sulfate, 0.004 parts of disodium

et hyl enedj.ai net C .1 o) MYaTal ‘ e
forna&gb%bggigﬁkgbb?gtg%?%ﬁegﬂglpiqgvgpbkﬁgﬁgfeeg?yg%stgﬂtﬁ?téf styrene, 3
parts of hydroxyethyl L nethacryl ate 0.2 parts.of, ¢ dr oper oxi de
AR B R T b e AR st s S IR b e P
July 2005 to give an_inner |ayer shell. The polyner conversign ratio was
w9996~Aﬁm§ﬂ‘@ﬁéeéoﬁbﬁélio%-kﬁQ%%ﬂamééFVﬁﬁr?gd%ﬁ@ﬁtéfofh%ty??ﬂﬁﬂ“-Layer-she+r,~---~
aliquid mxture of 5 parts of styrene, 2 parts of acrylonitrile and 0.2
par t s pafr tcuwénac hy bomper bké dend Wag pahts mfogshgnaduedr afreigdeat 60C and
polynerized for 1 hour to give an outer |ayer shell. Thus, a core-shel
i Mpactyas @oingtianea sl FPsadEact legasto laat eR°Masidppepanedi zdthef quolly mer
conversion ratio of the outer |ayer shell was 98% The

hour to give an-outer layer shell. Thus, a core-shell impact

resistance improving agent latex was prepared. The polymer
conversif'm ratio of the outer layer shell was 98%. The
core-shell impact resistance improving agent latex thus
obtained was solidified by using hydrochloric aci.d, heated,
washed, dehydrated and dried to thereby ‘give a powdery
core-shell impact resistance improving agent.

Comparative Example 1

180 parts {(solid content: 60 parts} of the rubber latex
{a) prepared by the same method as in Example 1 was mixed with
200 parts of purified water, 0.002 parts of ferrous sulfate,
0.004 parts of disodium ethylenediaminetetraacetate and 0.1
parts of sodium formaldehydesulfoxylate. Then a ligquid
mixture of 30 parts of styrene and 0.2 parts of cumene
hydroperoxide was continuously added thereto at 60°C and
polymerizeld for 1 hour to give an inner layer shell. After
fhe completion of the polymerization of the inner layer shell,
a liquid mixture of 5 parts of styrene, 5 parts of methyl
lnefhacrylate and 0.2 parts of cumené hydfoperoxidé; Q;s”

continuously added thereto at 60°C and polymerized for 1 hour
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core-shel | inpact resistance inproving agent |atex thus obt ai ned was

solidified by using hydrochloric acid, heated, washed, dehydrated and.
dried to thereby give a powdery core-shell inpact resistahd#y 209provi ng
agent. Conparative Exanple 1 180 parts (solid content: 60 parts) of the
rubber latex (a) prepared by the sane nethod as in Exanple 1 was m xed
with 200 parts of purified water, 0.002 parts of ferrous sulfate, 0.004
parts of disodium ethyl enedi am netetraacetate and 0.1 parts of sodi um

f or mal dehydesul foxyl ate. Then a liquid mxture of 30 parts of styrene and
0.2 parts of cunene hydroperoxide was continuously added thereto at 60C

and Y, i Z f.on jMe ampirners | _ I3l .ipNaber  the
%oﬁ% tﬁﬂ ot et NAWed GHIIME aRHuBNET |- sHlalll . inf¥atce

conpl et e polynmerization of the inner |ayer shell, a liquid

1 Xt f .5 t f st ) t | t l, at d 0.2
par 8 TP ARG HRFOBLrSEaE bRt el PROBTATY” aded THarrdtat 60C and

polynerized for 1 hour 17 15 July 2005_ to giye an, outer |ayer shell.

- Thus, 18P&Stte-sheh L4 M ctMP LISt AR AW g ag &t 3 2Eex ¥itds prepared.

- The core-shell inpact resistance inproving agent |atex thus obtained was

sol i disbilddlifjiegsi hy hyswzhihodrechépiichesticd, hWagked, v@shedrated and

dried to thereby give a powdery core-shell inpact resistance inproving

agent dehQarpdreat iarsl Boaigsl et®)thereby give a powdery core-shell
impact resistance improving agent.

(Comparative Example 2)

180 parts (solid content: 60 parts) of the rubber latex

(a) prepared by the same method as in Example 1 was mixed with

200 parts of purified water, 0.002 parts of ferrous éulfate,

0.004 parts of disodium ethylenediaminetetraacetate and 0.1

parts of sodium fofmaldehydesulfoxylate. Then a 1liquid

mixture of 30 parts of styrene and 0.2 parts of cumene

hydroperoxide was continuocusly added thereto at 60°C and

polymerized for 1 hour to give an inner layer shell. After

the completion of the polymerization of the inner layer shell,

a liqu-id mixture of 5 parts of styrene, 2 parts of methyl

methacrylate, 3 parts of hydroxyethyl methacrylate and 0.2.

parts of cumene hydroperoxide was continuously added thereto

at 60°C and polymerized for 1 hour to give an outer layer shell.

Thus, a Cor'e—shelllimpact resistance improving agent latex was

prepared. The core-shell impact resistance improving agent

" latex thus obtaiﬁed was solidified by using hydrochlo_ric acid,

. h.eat.:ed, .washed, dehydrated and dried to tﬁereby; give a po.w;ie.rly

core-shell impact resistance improving agent.
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180 parts (solid content: 60 parts) of the rubber latex (a) prepared by
the sanme nethod as in Exanple 1 was m xed with 200 parts of purified
water, 0.002 parts of ferrous sulfate, 0.004 parts of di Sodinda0s
ethylenedlanlnetetraacetate and 0.1 parts of sodium

f or mal dehydesul foxylate. Then a liquid mxture of 30 parts of styrene and
0.2 parts of cunene hydroperoxide was continuously added thereto at 60C

and polynerized for 1 hour to give an inner |ayer shell. After the

conpl etion of the polynerization of the inner |ayer shell, a quuid

m xture of 5 parts of styrene, 2 parts of nmethyl nethacrylate, 3 parts of
hydr oxyet hy (ol e d CHITR d de was
contlnuousI§ gggeg é?étgﬂg fg%%%Fgaé St‘{nerlzgg p% b Eggébto gi ve an
out er Iaéir shell. Thus, a core-shell inpact resistance inproving agent

| at exS&8+SSrepared. The core-shel | i npact resistance inproving agent

| atex thus obtained was solidified by using hydrochloric acid, heated,
~-washedTabékyddat ed and dried to ~thereby gi ve a powdery - core- shel I inpact -

r esi stance Py T ent— abte 1 st ['o Tesults of
t he eval uation @ B g; %géFe iﬁg { rOV|n I'zo igﬁact Li ght

h
Haze (% agenf ?Bg €E5r§§3 nsni s 3?%%0 0)
Ex. 1 B850 72 10
Ex. 2 . 950 5 8
C.Ex. 1 5 800 65 18
C.Ex. 2 5 900 65 17

INDUSTRIAL APPLICABILITY

According to the invention, amorphous polyester resin
compositions having improved impact resistance can be obtained
without seriously damaging the optical properties of amorphous

polyester resins, which is highly useful industrially.
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Ex. 15850 72 100 Ex. 125950 758 CEx. 15 80065 18 C Ex. 2 5 900 65
17 | NDUSTRI AL APPLI CABI LI TY According to the invention, anorphous :
pol yester resin conpositions having inproved inpact resi4fanec2008an be
obtained w thout seriously damagi ng the optical properties of anorphous
pol yester resins, which is highly useful industrially. 19 15 July 2005
CLAIM 1. A core-shell inpact resistance inproving agent which conprises:
(A from40 to 90 parts by weight of a core made of a butadi ene-based
copol ymer obtai ned by polynerizing a nonomer mxture containing from30 to
100% by wei ght of a butadi ene nononer, fromO to 70% by wei ght of an
aromatic vinyl nmononer, fromO E?A}$@6by wei ght of a copol yneri zabl e vi nyl
nononer and fromO to 5% by weig of a crosslinkable nononer; (B) fromb5
to 40 parts by weight of ‘an inner |ayer shell obtained by polynerizing a
mononmer m xture containing from®60 to 98% by weight of an aromatic vinyl
mononer, from2 to 40% by weight of a (neth)acry]ate nononer having

~~hydroxyl -or ol RoSQrerdip 1 ARBEFE off D 1 0 By St yhe 96 tavlebol yneri zable - -

vinyl mononer; and (C) from5 to 20 parts by weight of an outer [|ayer
shel | cagtpaiseg: bip)pdirgmed0zitng%8 penosdry nieighteofont aphengade om 10

of a butadiene-based copolymer obtained by polymerizing a
monomexr mixture containing from 30 to 100% by weight of a
‘butadiene monomer, from 0 to 70% by weight of an aromatic vinyl
monomexr, from 0 to 10% by weight of a copolymerizable vinyl
monomer and from 0 to'S% by weight of a crosslinkable ﬁonomef;
(B) from5 to 40 parts by weight of an inner layer shell obtained
by polymerizing a monomer mixture containing from 60 to 98%
by weight of an aromatic vinyl monom;er, from 2 to 40% by weight
of a (meth)acrylate monomer having hydroxyl or alkoxy gro-up
én.d from 0 to 20% by weight of a copolymerizable vinyl monomer;
and (C) from 5 to 20 parts by weight of an outer layer shell
obtained by.polymerizing a monomer mixture containing from 10
to 100% by weight of an aromatic vinyl monomer, from 0 to 90%
by weight of an alkyl (meth)acrylate having 1 to 8 carbon atoms
in the.alkyl.group, and from 0 to 50% by wéight of a
- copolymerizable vinyl:nondmer, thus giving the sum of (A}, (B)

and {C) of 100 parts by weight.

2. An amorphous polyester resin composition which
comprises from 1 to 40%. by weight, based on total weight of

amorphous polyester resin composition, of the impact
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to 100% by wei ght of an aromatic vinyl nononer, fromO to 90% by wei ght of
an al kyl {nmeth) acrylate having 1 to 8 carbon atons in the alkyl group,

and fromO to 50% by weight of a copolynerizable vinyl ndhdwe2005t hus _
giving the sumof (A), (B) and (C) of 100 parts by weight. 2. An- anorphous
pol yester resin conposition which conprises from1 to 40% by wei ght, based
on total weight of anorphous polyester resin conposition, of the inpact '
20 15 July 2005 resistance inproving agent as clained in claim1 and from
60 to 99% by wei ght, based on total wei ght of anorphous pol yester resin
conposi tion, of an anorphous polyester resin. 21 - '

resistance improving agent as claimed in claim 1 and from 60

to 99% by weight, based on total weight of amorphous polyester

L]

..resin.composition,. .of an.amorphous pPolyester TeSINa ...
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