5 Cct ober 2004 DESCRI PTI ON PROCESS FOR PREPARI NG RUBBER LATEX CONTAI NI NG
WATER | N PARTI CLES TECHNI CAL FI ELD The present invention ?&cihes20t o
rubber | atex containing water in particles, a process for -preparing the
same and ~ an inpact nodifier. 10 BACKGROUND ART In order to inprove

| npact resistance of a thernoplastic resin, it is knowmn to, mx a

copol ynmer containing a diene-based rubber-or an acryl ate-based rubber. For
exanple, there is a process disclosed in 15 Japanese Exam ned Patent

- Publication' No. 39-19035. Rubbeb ﬁgEPonents are resourcefully studi ed
for achieving higher inpact resisPieeRIBIKI¥stions are, for exanple, a
met hod of increasing a particle size of a rubber conponent (Japanese

Exam ned Patent Publication No. 42-22541 / 1967) and a method of | owering

Tg of a 20PROMESS FORPREFARINGREBBEREXTEHNCONEARPNE WA e ign Nos.  2-
1763/ 1990 and 8-100095/1996). In these nethods, however, there are probl ens

that it is difficult to neet thePddEdsESor significant inprovement of

i mpact resistance, and that cost for raw naterials increases drastically.

25 Forginproving inpact resistance of thernoplastic resins such as a vinyl
chloride resin, what plays inportant roles are stress concentration of a

nol ded article and formation an?EmPéAB%I%ILﬂOi ds

The present invention relates to a rubber latex containing
water in particles, a process for ‘prepéring the same and-an impact
‘modifier.

10
- BACKGROUND ART

In order tb impro‘{e impact rcsista.nce of a thermoplastic resin,
it is krioWri to. mix a copolymer containirig a diene-based rubber or an
acrylate-based i'ubﬁer. For example, there is a process discloséd in

15 Japanese Examined Patent -Publication No. 39-19035. Rubber
components are resdu;cefully studied for achieving higher impact
resistance. Suggéstions are, for example, a method of incréasing a

- particle size of a rubber component (Japanese' Examined Patent
Publication No. 42-22541 /1967) and a method of lowering Tg of a

20 rubber ;omponent (Japanese Unexamined Patent Publication Nos. 2-
1763/1990 and 8-100095/ 1996). |

In these methods, however, there are problems that it is
difficult to meet the demands for significant improvement of impact
resistance, and that cost for raw materials increases drastically.

25 For improving impact resistance of thérmoplastic resins such
as a vinyl chloride resin, what plays important roles are stress

concentration of a molded article and formation and expansion of voids



5 Cctober 2004 2 in a rubber by m xi ng the above copol yners (i npact
nodifier). For obtaining the stress concentration, it is e&¥aherdpP04 o

i ntroduce a rubber conponent having elastic nodulus significantly | ower
than that of a thernoplastic resin. Formation and expansion of voids in a
rubber are 5 expected to contribute intensely to gromh of shearing yield
particul arly having | arge energy absorption in an . inpact :test, and to

|l ead to inprovenent in inpact resistance of a thernoplastic resin which
contains a rubber. Therefore, how to pronote formation and expansi on of

voi ds 160 A B1bbpbdry coiningetite isbowet cepelyynérpdithpatt aholiRast

nol ded article, i.e. under stress. It is considered that formation and
expansi o®bainNigigiEhe atreiss carbisertratonpieit esserstighid bemptel aflweeged by
cross- linking state of the rubber. Al so, when a rubber cémponent - is

pr evi ouscpraR@BCAbIhaNingt ¢tlastici mqubslsishisigrificahaly keies thee east |of 415
propagat ed under stress. Then, various investigations were nmade W th
respect tBeanopdestic pesigss sFéumativapandraxprrsibhef doidexnusedbber 528 | npact
modi fier which remarkably inproves inpact resistance of a thernoplastic
resin® A¥P§CEeh e conitribiide ibtansdlpindiohah af shbaringl vtk phasicOgamgt er in
20 partigles, obtained by seed polynerizatjon with a small anount o

seedpol yRévéngnlagei engrgn| §bsguntophi in cmntnpaet | taist.e drol ridblead wenoners,
s the npst suitable. DI SCLOSURE OF | NVENTION 25 In one aspect of the
present IFARERVEBIEY ABr &MPRCH Besigtanicar elibbethdrmenlastic resin which

contains a rubber.

‘ Therefore, how to promote formation and expansion of voids
10 in a rubber component is extremely important at imﬁac'f: to -a moldled
article, i.e. under stress. It is considered that formation and expansicn
of voids in the mbber qompone_ﬁt is significantly influenced by cross-
linking state of the rubberT Also, when a rubber com-p_oﬁent' is
' previously made hollow, there is possibility that voids aré easily

15 propagated under stress. |
Then, various investigations Wefe made with respect to a
novel process for preparing a rubber latex used for an ifnpa_ct modifier
which remarkably improves impact resistance of arthermOplastic reSin.‘-
As a result, it has been found that a rubber latex having Wétef in
20  particles, :obtained by seed polymerization with a small amount of
seedpolymers which is highly hydrophilic and swellable to rubber

monomers, is the most suitable.

DISCLOSURE OF INVENTION

25 In one aspect of the present invention, there is provided, a rubber latex,
comprising: water in particles, obtained by seed polymerization with seed polymers

which are hydrophilic and swellable into a monomer for preparing rubber



conprising: water in particles, obtained by seed polynerization with seed
pol yners which are hydrophilic and swellable into a nononeOgtehergf8bari ng
rubber 5 Cctober 2004 3 In the above rubber latex, 0.1 to 25 parts by

wei ght of the seed polyner is preferably used based on 100 parts by wei ght
of a latex rubber. 5 In the above rubber latex, it is preferable that an
extraction ratio of a water-soluble 8ubstance to wafer is 10to 100 % after
adding. water to dry seed polyners in twentyfold anmount and stirring for
an hour, and that a swelling volune ratio, nmeasured fromthe ratio of a

| atex particle size to an. original particle size, is 3'to 20 tinmes, said
latex | b particleI size %(}iﬂng the value after adding a rubber latex to the
seed pol ymer | atl8xthe, abgyearabher dateamn Q.ilnts 25 pastsebypwicigter ofittestirri ng
- for an .hour. More preferably, the extraction ratio is 50 to 100 % and the
swel | i n§CF6I R MeR iSoPTaernbly used ihassd om 1K pprisseywéighe nfizolatakso

rel ates t% a process for preparing a rubber latex containing water in
particl &5 B%i ch is obtained by seed polynerization with seed pol yners
whi ch are hydrophilj,c and swellable into a rubber, mononer. 20 In another
aspett of the pre8elite F‘E’@@ﬁt’ﬁﬁ?ﬁﬁrﬂﬁé%: Vsisppesferdele thasran esgradtoon

Dy Seed BHRy R A1 STP IR SUSIBRr e S (i AOPOLA) doopier adding. |
Wl | 205 8 ey R o RIS oo SRR el 08 i g o ! © that
and that al swelling volume ratio, measured from the ratio of a latex
particle size to én.original p'articl'e.-size, is 3 to 20 times, said latex
10 particle size being the value affer adding & rubber Iatex'_fo the seed .
Qq'lymer iatex in an amount of 50 times the seed ﬁolymer‘ and stirring for
an hour. | |
More preferably, the extraction ratio is 50 to 100 % énd the
swelling volume ratio is S to 1'5‘ times.
I The present invent_ion also relates to a process for' préparing a
rubber latex containing water in particles, which is obtained by seed
pol;fmerizatidn’ with seed polymers which are hydrophilic and swcllablé B

into a rubber monomer.

In another aspect of the present invention, there is provided, a process

20  for preparing a rubber latex containing water in particles, which is obtained
by seed polymerization with seed polymers which are hydrophilic and
swellable into a rubber monomer for preparing rubber. It is preferable that

the seed polymerization 1is performed by adding monomers



the seed polynerization'is perfornmed by addi ng nononers 5 October 2004 3a
continuously, an extraction ratio of a water-soluble substaRsibep2Q@tter is
10 to 100 % after adding water to dry seed polynmers in twentyfold anount
and stirring for an hour, and that a swelling volunme ratio, neasured from
the ratio of a latex particle size to an original particle size, is 3 to
20 tinmes, the latex particle size beirfg the value after adding a rubber
| atex to the seed polyner latex in an amount of 50 tines the seed polyner
and stirring for an hour. 5 Cctober 2004 4 More preferably, the extraction
ratio i sc@ftihaolly Yannsktthetioswelkld 80avRhtiessidT10 subsPahfe 38 LhAES. In
t he above process for preparing a rubber |atex, the seed polyner 1s -
pr ef er abisy 16yt HEX) ediftyr eddist aratee! MR ZdledOpolirh Brin Et“y@{tg,fdlaol ubl e
initiator. In yet another aspect of the present Invention, there 1s
provi dedamanuitmpact stiroitig ifer £orheut,hendophastd GwaEhp. vyRiSE i-8;9bt ai ned
by graft copolynerization with the above defined rubbéer latex. 10 'BEST
MODE FORTEARRYE MG @TtHEHE HNVENTL B Fheicleaife akh QiziRRI BadEcfe0di pr epari ng
hol | ow rubber _particle in the fields of coating materials and wei ght
savi ng fisr3pleag8li dmes, Adre ttanppertitlbesibol heingntha@hReds fidk e dide known -
("Gosei Latex no Oyo (application of synthetic |atex)", Takaaki Suginmura et
al ., p ZBH)berimtea)odhestcddpolyenei ntex W @iV emilst 660 $irpe §PRE @dedand a
nononer in

polymer and stirring for an hour.



the O layer is polynerized (Q I|ipophilic, W hydrophilic); (b) a _net hod
wherei n core-shel | particles having swellable core is swel P &gtobgs 2004
tenperature of at |least glass transition tenperature of shell Iayer to

make hollow, 20 (c) a nethod by using two-step polynerization of polyners
having different solubility paraneter; (d) a nethod wherein a

pol ynmeri zabl e nononer containing a crags. |inkable nonomer and a
hydrophi |l i ¢ nmononmer, and an oil substance are finely dispersed in water to
make an O Wenul sion, and the nononer is 25 polynerized to renove the oily
substance; and (eMarenprhfuably udingxiragtian catiofis £ 86 IOW M eraCie -
copolynmerized into a particle under acidic or alkaline condition in the
partlcIeS“Eﬂhngobéﬂn3ﬂ0ﬂhoISESMhésmnnﬁﬁss for preparing -a rubber |atex
containing water in particles of the present invention differs fromthese
met hods. It is thdn ﬁt@)@@@g'efmoqmsepf@m preparing ex rhbbendatex, dbhef sééd with
wat er through the polynerization progress by seed polynerlzatlon wth a
smal | anmB@htmer 1S5p§@1énabbﬁ wiretbeahied hbyr emhilsioy poyydnepizihtioe arith syvel | abl e
to rubber nononer to be prepared. It is possible to confirmthe state that
wat erS | ¥adgrtsalvuble initiaipber particles and voids are present in a |atex
state by enbedding a rubber latex in an epoxy resin and the |ike, and then

accordi ng to TEMahsetvatdspecthy taYiphGeht 11'}%1Tathjzf uhbenk ‘ﬁ%xﬁcfédr %9& iJgeand 10
d exacf asuring

the like._ Furth rati an be cal cul ate
the partic %ﬁgf g)é" ao%"em?%olﬁgtéc relsﬁlt éfﬁ" %3/’51\}?1:5?‘8?? &¥ WAC?MWFW en pitht j ¢l e
Anal yzer ) thgridpoysdelinel eubberdatex.t hen. nmeasuring |ight scattering strength of

10 BEST MODE FOR CARRYING OUT THE INVENTION
There are various methods for preparing hollow rubber

particle in the fields of co-ating‘materials_and wéight saving for plastics.
_For example, the following methods are well known (“Gosei Latex no Oyo
[application of synthetic Iatek)” Takaaki Sugimura et al., p 285): -

15 (a) a method wherem a W/O/W emulsion is prepared and a monomer in
the O layer is polymerized (O: 11p0ph111¢ W: hydrophilic);
(b) 2 method wherein core—she}l particles having swellable core is swelled
at 'temperaturé of at least glass transition temperature 6f shell layer to
make hollow; |

20 (c) a method _by using two-step polymerizatidn of polymers having
different solubility parameter;
(d) a method wherein a polymerizable monomer containing a cross
linkable monomer and a hydrophilic monomer, and an oil substance are
finely dispersed.in water to make an O/W emulsion, and the monomer is

25 polymerizcd to remove the oily substance; and
{e} a method by using migration of a carboxylic acid copolymerized into a

particle under acidic or alkaline condition in the particle.



t he sanme rubber |atex. Hi gh inpact resistance can be obt ai ng)d 0ijyﬁgre aring
a 15 rubber-containing graft copolyner by graft pol ymeriz? g?t ehedter or
the |li ke, which generates a polyner conpatible with thernopl astic resins,
onto the rubber latex containing water in particles obtained in the
present invention, and then mxing it with a thernoplastic resin and .
mol di ng the sane. 20 The seed pol yner- used in the present invention can be
prepared by usual emul sion polynerization, but the nethod of synthesis is
not particularly lijgted. The_seed pol.yner is not limted to a rubber
component such as btR§GPTIEFST fR1ePF he s rpbbeti{aiey qayséningowatehare s

Copol yror Y SRISS of 3G BRESREinF P PencRor s T, aRscmetheewors i< Hay  are
top and HATSESt SOnG RBAT RS IR PaREI JorE: BIGG oF borsgiarguonghoBes 2004
of t he sed T BRI Ba8 Gt SeBroRe Bieri 4o RGh aRmalbamaent ne.
po 1y S PR RO St sty el e e e e
and _addi tAORBPECRTbE pARERA. P B LoBToNLAY cBRTIE: Hf moats et Fiaver | ng
Eig; SBE: : :1§ C%‘Lﬁ%ﬁn{e%d %r% ?ungr paf BN AR0idd %}g%?‘eggx)lt ;naar{g%er}?gtaftgrb; stng 4
embedding a rubber latex in an epoxy resin and the like, and then
according to TEM qbservatiqn by dying it with ruthenium tetraoxide and
10 the like. Further, the void ratio ca.n be calculated by exactly measuring
the particle size of a rubber latex by Microtrac UPA (Ultraﬁne Particle
Analyzer) and the like, and then measuring light scattering strength of
the same rubber latex.
High impact resistance can be obtained by prepariﬁg a
15 | rubber—contaiﬂing g‘raft copolymer by graft po_lymerizing a monomer or
the like, which genel;ates a polymer cc_)m-patible' with thefmoplastic
' resins, onto the rubber latex containing water in pwﬁcles oﬁtajned in
the present invention, and then mixing it with a thermoplastic resin and
molding the same.
20 | The seed polymer used in the present invention can be
prepared by usual emulsion polymerization, but the method of synthesis
- is not particularly limited. The seed polymer is ﬁot limited to a rubber
component such as butyl acrylate rubber or butadiene rubber, but there
is no problem when a hard polymer such as a butyl acrylate-styrene
25  copolymer or a styrene-acrylonitrile copolymer is used. However, they

are required to be highly swellable to the monomer generated in the

following step and have strong hydrophilic property for incorporating



10 the seed polyner, (b) a nethod for introducing a highly_ hydrophilic
initiator end group and (c) a nethod for |owering the nol et fictobe ‘?Qj’ht of
the seed polynmer by using a chain transfer agent, particularly in a large
anount, sel ectinghigh polynerization tenperature and adding a | arge anount
of initiator. 15 Exanples of the nononer used for the seed pol yner of the
present invention include the above hydyophilic nononers, alkyl acrylates,
al kyl methacrylates and the like. Specifically, there are nethyl acrylate,
met hyl nethacrylate and the |ike. Mnoners having |ow softening

t enper at ureRigrdnge dhemasti€les.om t he vi ewpoint of inproving 20 swelling
property into a rubber nonomer. The initiator for the seed polyner
preferably incl udeds Butmgsod plert irgpraying isiwellieg pmperitghdfy thy dseshi | ic
wat er-sol uble initiators. Typical exanples of the Hhighly hydrophilic

wat er - sol BEME; {9 & d'Pib&FemWI&%:i Himip dmportang tondnakeroihieupoperisyl f at'e.
The anount. oEﬂthg. 25 initiator is preferably 0.1 to 1 part by weight, and
more pr ef SFRIARIEA0E the rugber saenomperadifyst. bibea isis elfectivs taldyemtight of
t he noponer t@séﬂeﬁ for . hhefﬁgg pol.ymer. .5 October 2004 7 It is preferable
to synthesf? _r e Alytrg seedipelypres éata natebln idsgres dor dismag tao

enul si on pol ynmeri zati on by using the above, water-soluble initiator from
t he vi em&%ﬁ?vlnoi[‘rairﬁgﬁ? Tt thﬁ??%?‘ﬁ‘g iughy pebaneyizatioa pompesature iz
Eﬁgpgg?;ﬁéﬁdiﬁg% f%?ﬁ?}lgl%ggﬁréqlpgggforénd’ 5 nore preferably 50 to 70C. Wen
' ~ Effective methods _for imparting hydrophilic property to the
seed polymer include (a) -a method f01_- using a hydrophilic monomer for
10 the seed polyme;, (b) a method for introducing a highly hydrophilic
initiato;‘ ehd group and {c) a mef_hod for lowering the molecular Weight of
the seed polymer by using a chain tl;ansfcr agent, particulélrly in a lafgc
arnouﬁt, selecting high polymerization temperature and adcﬁng a Ié.rge
amount of initiator. |
15 Examples of the monomef used f‘or. thé seed polymer of the
present invention include the above hydrophiiic monomers, alkyl
acrylates, alky} methacrylates and the like. Specifically, there are
methyl acrylate, methyl methacrylate and the like. Monomers having
low softening temperature are preferable from the viewpoint of improving
20 swelling property into a rubber monomer.
The initiator for the seed polymer preferably includes, but not
particularly limited to, highly hydrophilic water-soluble initiators.
Typical examples of the highly hydrophilic water-soluble initiators are
potassium persulfate and ammonium persulfate. The amount of the
25 initiator is prefefably 0.1 to 1 part by weight, and more preferably 0.3 to
0.7 part by weight based on 100 parts by weight of the monomer used for

the seed polymer.



hi gher than 80C, there is a tendency ; that polynerization heat is
i ntensi vel y generated so that polynerization tenperature i3O§oPeret4 to
control. Wien it is |ower than 40C, polynerization tends to be difficult.
The lower Iimt of the polynerization tenperature is 40C, preferably 10
50C, while the upper limt of the polynerization tenperature 80C
preferably 75C. Exanples of the chain transfer agent. include, but are not
limted to, mercaptans such as n-dodecyl mercaptan and t-dodecyl mercaptan.
Z5 The wei ght average nol ecul ar wei ght of the seed polyner is preferably
500 to 4, 000. Wen [F#s pgefegable funayBbinesisy thhewsied pelydsert of Hee pateséncul t .
When it is nore than 4,000, swelling property tends to decrease. The | ower
limt of tlﬂgeQEPBhﬁcﬁQﬁé}%&&etW@é%@ﬂ welypmerizativgo by prsther thet yalB6@e The
upper limt of the i.ght. average nol ecul ar weight 20 is 4,000, preferably
2,000. Th&&HG&r Bbp'grlﬂlféﬁ@rsifﬁ@nofthﬁh@@'é@@néopﬁ nenpasting ehgdabpiili®. 040
to 0.1 m Wen jt i smaller than 0.040 m synthesis thereof tends to be
di fficul t PFARERDt TRE PApgRFrigAHANGempsTadves Is peeciprabplor4§ to 86365 aral-
decreage. The lower |im.t of the average particle size is 0.040 25. m
pr ef erabl F@?%Eg\é\%rati’h’g%bpﬁéﬁt q ﬁm ;ﬁé‘ﬁnt the pebrmgeizpion ttmpsratiresis 0.1 m
preferably.0, 08 pm_ T tandard index for, the hydrophilic property of the
seed 5 Oc%’é%]%?r 2‘%’@5‘ Sf’yﬁg?r%fmtﬂet‘?ﬂ‘i‘é‘&}{.thﬁ\?eﬁﬂlmeflgatlﬁ@ deatads i on
rati o of a gvat er -sol ubl et 3ubs 1f{mce io wat er. after adding water to dry seed
pol yner s in etrﬁ%ﬂ?@f girFrated so that polymerization temperature is difficult to

control. When it is lower than 40°C, polymerization tends to be difficult.

The lower limit of the polymerization t'emperatureﬂis 40°C, preferably

10 SO°C, while the upper limit of the polymerization temperature 80°C,
preferably 75°C.

Examples of the chain transfer agent include, bﬁt are not
limited to, mercaptans such as n-dodecyl 'mercapéan and t-dodecyl
mercaptan.

15 . The weight average moleculér weight of the seed polymer is
preferably 500 to 4,000. When it is less than 500, synthesis tends to'be
d.i’fﬁcult. When it is more than 4,000, swelling property tends to
decrease. The lower limit of the weight average molecular weight is 500,
preferably 800. The upper limit of the weight average molecular weight

20 is 4,000, preferably 2,000.
The average particle size of the seed polymer is preferably
0.040 to 0.1 um. When it is smaller than 0.040 pm, synthesis thereofr
tends to be difficult. | When it is larger than 0.1 pm, swelling propértf
tends to decrease. The lower limit of the average particle size is 0.040
25 pm, preferably 0.045 um. The upper limit of the average particle size is
0.1 pm, preferably 0.08 pum.

The standard index for the hydrophilic property of the seed



anount and stirring for an hour. Preferably, the extraction ratio _of a
wat er - sol ubl e substance to water is 10 to 100 % Wien it i3OFO8Ere¢ih 5 10
% there is a tendency that void ratio of the rubber |atex does not
increase. The lower limt of the extraction ratio is 10 % and nore
preferably 50 % The standard index for the swelling property of the seed
pol ymer to the rubber nononmer in the-pr&sent invention is the swelling 10
volune ratio neasured fromthe ratio of a latex particle size to an
original particle sjze, said |latex particle size being the value after

addi ng a RABEET qfdhe presenhinvsdionds e extraction ratim ofavuaterofola®lé i mes
the seed | ymer and stirring for an hour. Preferably, the swelling vol unme
ratio i s $URF2BCE AR teR aftra grldingivatanverdiyoseedipelymers in besatyfodd 3 15
times or nore thar}ﬁgo times, there is a tendency that void ratio of the
rubber | atEROYUBE &Ttb S REY: EfeanThaunippBreferably, dhet tretramtibhi rativ alfume | s.
20 ti nes, ‘%efﬁ%@blb 15 tines, while the lower Iimt of the swelling

vol une i s MREFmalu ﬁ?é?‘@?%ﬂﬂ“iﬁ 50 (7388 1s Tk taukéh ¥6.0f Witken seimdiges! §tret i n

the rupber, Jgatex is .20 preferably 0.1 to 25 parts by wei ght based on 100
parts %y \Axg (ﬁﬁt EiLb?ret’r?ea '%EF%PCWUHE%W voigheatiptofi the subbemdatex dassr noby
weight, there is a tegdency.that itgl:)act strength of the nolded article is
not i npr oved s (i IPEpimot of Hidley extiacsionh irgkier ismtlGnbdiangl twhem it is

more than_25.parts-hy, weight, there is a tendency that inpact strength of
t he nol degreﬁﬁaéh ?bl%"i s not inproved because the rubber is cured to | ower

25 “parts by wei ghtl PAiERARES pERa: o1 e0sHEIas it Garnt Sl e | Seadhe
| over 5 Oi)to?ﬁ?lrer %8%6 rubber monomer ip the present invention is the swelling
10 volume ratio measured from .the ratio of a latex particle size to an
7 61‘igi.na1 particic size, said latex pérticle size being the value after adding
a rubber latex to the seed ﬁolymer latex in an amount of 50 tiﬁes the
seed polymer and stirring for an hour. Preferably, the swelling vélumé
ratio is 3 to 20 times in the present invention. When it is less than 3
15 times or more than 2.0 t-in_les,:there is a tendency that void ratio of the
rubber latex does not increase. The ﬁp‘per limit of the swelling volume
is. 20 times, preferably 15 times, while the lower limit of the swelling
volume is 3 times, preferably 5 times.
The amount ~0f the seed polymer in the rubber latex is
20 preferably 0.1 to 25 parts by weight based on 100 parts by weight of the
latex rubber. When it is less than 0.1 part by weight, there is a
tendency that impact strength of the molded article is not improved due
to collapse of the graft copolymer at molding. When it is more than 25
| parts by weight, there is a tendency that impact strength of the molded
25 article 1s not improved because ;che rubber is cured to lower stress
concentration ratio. The upper limit of the seed polymer amount is 25

parts by weight, and more preferably 10 parts by weight, while the lower



91limt of the seed polynmer anount is 0.1 part by weight, and nore
preferably 1 part by wei ght. Seed pol ymerization process anfcbrtZ9G%ns are
shown below. 5 Any rubber.elastonmer can be used for the rubber conponent
for the rubber |atex of the present invention as long as glass transition
tenperature thereof is at nost OC. The upper Iimt of the glass transition
tenperature is 0C, nore preferably -20@ because elastic nodulus thereof is
required to be significantly. lower than that of-a 10 nmatrix resin.

Exanpl es of the_rubber satisfying these conditions are a diene rubber, an
acrylic r r of ghei spednpelysber ammauas i & il npaobbsr weight, tamel rmbber is
not limted {he ?to. Specifically, exanples of the 'diene rubber are a

but adi ene tH @E’,Y& Ryt ey avsighbdi ene rubber, -an 15 L
acrylonitrile-butadjene rubber and the |ike: Exanples of the acrylic

rubber are abutyl “$&6y|RRIFMGIBEAON aPFOEesH eadbooyiditiony| are shbber, a

2- et hyl hei%ﬁ%acryl ate-butyl acrylate rubber and the |ike. Exanples of the
siliconr W-are. a pol ydi nethyl siloxane rubber and the like. Exanples

of the_ol efin rubber are, an et hyl ene-propyl ene_rubber, an 20
et hyl ehe- pr opyl ene%%ﬁ‘ébgﬁ’bﬁgfgtaﬁéﬂtwIbiek‘é$ed' her ehesybbenicomypegent used
o sl K DR $BBbeE Tnter pRR DToREnt sAveimBan:Sq KeABen Bl6s GoanBeln |
mpact (uRIBP SR T W 85t oh e (HorBORt B o e, ADTRET BEPEagt e Ehess mpact
strength Qttaﬁsr}%o];li grlnperéturé is 0°C, more preferably -20°C, because elastic
modulus thereof is required to be significantly. lower than that of a
10 matrix resin. ) |

Examples of _the rubber satisfying these conditions are a
diene'rubbef, an acrylic rubber, a siliéon l;ubber and an olefin rubber,
but the rubber is not limited thereto. Specifically, examples o‘f the
diene rubber are a butadiene rubber, a styrene-butadiene rubber, an

15 acrylonitrile-butadieﬁe rubber and the like. Examples of the acrylic
rubber are a butyl acrylate rubber, a butadiene—butyl'acrylate rubber, a
2-ethylhexyl acrylate-butyl aérjrlate rubber and the like. Exampies of
the silicon_ rubber are. a polydimethyl siloxane rubber and the like.
Examples of the olefin rubber are an ethylene-propylene rubber, an

20 ethylenefpropylene-diene rubber and the like.

The cross-linking agent used for -rubber polymerization
prevents the rubber particle from collapsing into smaller pieces at-
molding. When an amount thereof is too much, it does not collapse at
all in molding, but voids are not easily expanded at impact (under stress)

25 and there is no remarkable increase of the impact strength of the final

molded article. Examples of the cross-linkable monomer are allyi

methacrylate, divinylbenzene, diallyl phthalate, polyethylene glycol



nol ded article. Exanples of the cross-Ilinkable nmononer are_ all

net hacryl ate, divinyl benzene , diallyl phthal ate, polyethj?QﬁE%ﬁT§38ﬁ 5

Oct ober 2004 - 1 0 dinethacrylate, 1, 3-butylene glycol dinethacrylate,

et hyl ene glycol dinethacrylate and the lLike. These may be used alone or in
conbi nation of two or nore. The amount of the cross-linking agent is 0O to
5 parts by weight, preferably 0.1 to 3lparts by weight based on 100 5
parts by weight of the rubber conponent nononer. The rubber |atex of the

15resent .invention |s preferably prepared according to seed

pol yner i zﬂ%ﬁ?ﬁrﬂm%h ]sgé]au%P?ﬁergéYqoé digedhaanyl orﬁhﬁ’l?ﬁrﬁ’e glycol )
cont i nuousgl ded romthe. vi oint_that. polynerization heat can be
const ant gﬁ’?ﬁﬂ?c’agﬁgﬁm?Pgatqh&nel\t{%mer'Q’E‘G?“é J0RY sbeasised caleneoldredin
Herein, the gontinuous, addition re,ifrgrs to addin nononer s conti nuously at

a const ant°Ft g?ltatbé’t“e‘? §K2 OFTBRLT at 1 BR 2ABAYNE P(Sﬁg@ﬁr@ﬁ"e'liﬂﬂﬁbglﬁge@ttéa Os
poIyTEr 2 RLLETREIALAGS, OO LR, BIEL Pl Satly 0 (0,520, Wen the
han goc. ERHALRE YBLR s e mdRrantiaPBoRAtS (o decr ease due o
ref orably 3 to 0010 ORIET Rl abhe Braseost toveRtPpcds: perlcaaly
vor o vt B eciesh ECehiPGho e AUt abOyRi aceed pabigrars bnds (o
e ol fled" na SRk ARRE O hrt A RRSLRPLEEL Hrdth IR YidWpoiniCen st
polymerization heat can be constant so that polymerization temperature
10 1s easily controlled. Hefein, the continuous addition refers to adding
monomers continuously at a constant flow rate.
The preparatiori ' condition of the | ‘Tubber latéx is
polymerization temperature of 30 to 60°C, preferably 40 to 55°C. When
the polymerization témperatﬁre is lower than 30°C,-there is a tendency
15 that polymerization conversion ratio_does not rise easily. When it is
~ higher than 60°C, impact: strength of the molded article Atgend_s to
decrease due to collapse of the rubber at molding.
The average void ratio of the rubber is preferably 3 to 90 %.
When the'average void ratio is 1@55 than 3 %, improving effect on impact
20 strength tends to be small. ‘When the average void ratio is more than
90 %, ixﬁproving effect on impact strength tends to be small due to
collapse of the rubber particles at molding. The lower limit of the
average void ratio is 3 %, more preferably 20 %. The upper limit of the
average void ratio is 90 %, more preferably 80 %.
25 The average particle size of the seed rubber is preferably 0.1
to 0.3 wm. When it is smaller than 0.1 pm, synthesis tends to be

difficult. When it is larger than 0.3 wm, there is a tehdency that void



average void ratio is 3 % nore preferably 20 % The upper_lLimt of the
average void ratio is 90 % nore preferably 80 % 25 The a@@F’é’&@r%%ﬂAticle
size of the seed rubber is preferably 0. 1 to 0.3 him Wen it is smaller
than 0. 1 m synthesis tends to be difficult. Wwen it is larger than 0.3
itm there is a tendency that void 5 October 2004 1 1 ratio of the rubber
| atex is not increased. The lower |imi1lof- the average particle sizei 0.1
m nore preferably 0.12 gym The upper limt of the average particle size
is 0.3 tm nor referably 0.25 gm The graft copolynmer which acts as an

i npact rroﬁﬁl"fl?éﬁ tPlﬁ Rberlagek ivRpt innieastdn dhe loavarrlepit efithdgverage

pol ymeri zati-gn of. ngnomers onto the rubber particles as they are, or a

| arger gr BRFUGE Sige s ta) HsB, W@W@Y&ﬁ%mmﬂmm?p@dﬁmﬂﬁ the aci d
enhancenent and salt . enhancenent of- a rubber particle. The graft

copol yner 2%FFaEF BREUClESSIER 15 Mpd semnBrei Rieferahlii .26 wmesent i nvention is
obt ai ned by polynerizing 10 to 70 parts by weight, preferably 12 to 40
parts by weight of &éen%%JHﬁPPPWﬁ"ewﬁlégeﬁﬁé &Y agompachm %@B imytheei ght ,
prefer bl¥ 60 tto. 88 parts by vveiggt of ,a.rybber latex. (solid content).
Wien the PLIBYEH CHRFSHENCaPsbT REEPRISSh DY PHRmeTiaRNiaR 0§ ONeWETS muttovi ng

effect foy t resistance is,small. Wien:.t Is 15 nore than 90 parts by
wei ght, pg’ﬁ ir%atéckéeroﬁ)atrf%’tg?‘?%ﬁc?h%ﬁ’ﬁ ePT @I IrEgRTe SERlthEPHITRET dnayh®eni xed
conpositi -~and the.inproving effect for inpact resistance of_ the nolded
article b@@%ﬁ%&?ﬁgﬂ%l‘sﬂhﬁce{ﬂﬁn ?‘Sp‘?d% 13Q8 §PhAPeEHERS @Rk salt t he
rubber PapiehR8mdrt of A HuBLA YAl | © USe @ menomer of a monomer mixture.

The graff copolymer which acts as an impact modifier in the
10 - present invention is obfained' by pc_)ly;nerizing 10 to 70 parts by Weight,
preferably 12 to 40 .parts by weight of a monomer in the presence of 30 to
90 parts by weight, preferably 60 to 88 parts by weigﬁt of a.rubber létex :
(solid content). When the rubber component is less than 30 parts by
weight, the improvi‘ng effect for impact resistance is ;Q.mall. When it is -
15 more than 90 parts by weight, particles of the impaét modifier collapse
at molding of the mixed conllposlition,-and the improving effect for impact
‘resistance of the molded article Becomes small. -
As the monomer poly‘merize'd in the' presence_ of the rubber
particles, it-is preferable to use a mohomer o'f'a monomer mixture
20 containing at least one selected from the group cohsisting of a
(meth)acrylate, an aromatic vinyl compound, a vinyl cyanide compound
~and vinyl chloride in an amount of at least 60 % by weight.
Examples of the (meth)acrylate are methyl methacrylate,
ethyl methacrylate, butyl methacrylate and 2-ethylhexyl methacrylate;
25 methyl acrylate, ethyl acrylate, butyl acrylate and 2-ethylhexyl arylate;
and the like. Examples of the aromatic vinyl compound are styrene,

u-methylstyrene, chlorstyrene and the like. Examples of the vinyl



20 containing at |east one selected.' fromthe group consisting of a
(nmeth)acrylate, an aromatic vinyl conpound, a vinyl cyani de OREoME  and
vinyl chloride in an amount of at |east 60 % by wei ght. Exanples of the
(meth)acrylate are nethyl nethacrylate, ethyl nethacrylate, butyl
met hacryl ate and' 2-- ethyl hexyl nethacrylate; 25 nmethyl acrylate, ethyl
acrylate, butyl acrylate and 2- ethyl hexyl.arylate; and the |ike. Exanples
of the aromatic vinyl conpound. are styrene, u-nethylstyrene, chlorstyrene
and the |ike. Exanples of the vinyl 5 October 2004 - 1 2 cyanide conpound
are acryl soamide eompenadrateontmyioniridmdrichbatijienitrix ampl gse tket he
thernopl astic resins for which the inpact nodifier of the present invention
i s used include a Vixgmples ofitdhe Hesimoplastiacesinscforewhich ahst rnpaet r esin,
a carbonate resin, an amde resin, an_ 5 ester resin, an olefin resin and
the |ike. TEREH}RTC! Hie prESSRhinvestion iislaisedsinrliade poinylviliytidehtedsinge) , a
copol ymer of at | east 50 % by weight of vinyl chloride with nononers such
as vinyl &EeRSTEIGRBSIA, Yy SENENRhTasin, arearhouity mesi,ah emiddrasiny lan
chloride, and a chlorinated vinyl chloride resin and the |ike. Exanples of
the acPyl i®SteEssinarE Ysfipiasimpnd tee HiehacBramples afdhe vinpbtlyleideof at
| east 50 % by wei ght of net hé}l .methacrylate with nononmers such as net hyl
acryl at e, THSWY Ara Ay iyl ghlprids)y anconMysrerapkat taasityife f6 tabiveighit bf net hy|
acryl ate. Ex]ggﬂqg'}s of .the styrene resin are EOl ystyrene, a ,
st yr ene- adMyY offrloride with sappamers smch aswipybagetene aat gthglene iwkeich
copol yner, a styrene 15 | ei m de copol yner, - styrene-a-
met hyl st y?gﬁézog%}lmﬁ}zla,hqg@ntlggwm@ppd@, and a chlorinated vinyl chloride
styrene-a-met hyl styrene-mal e¢f m de-acrylonitrile

y roSin Bnd the lke. %xamples of the acrylic resin are poly(methyl

10 methacrylate) and a copolymer of at least 50 % by weight of methyl
methacry}ate with monomers such as rhethyl acrylate, butyl acrylate
and styrene _ which are copolymerizable with methyl acrylate.
Examples of the styrene resin are polystyrene, a styrene-acrylonitrile
copolymer, an a-methylstyrene-acrylonitrile copolymer, a styrene-

15 maleimide copolymer, a - styreﬁe—ci—methylstyrene—acrylonitrile
copolymer, a styrene-a-methylstyrene-maleimide-acrylonitrile
copolymer, a styrene-maleic anhydride copolymer and the like.
Examples of the carbonaté_ resin are bisphenol polycarbonate, aliphatic |
polycarbonate and the like. Examples of the amide resin are nylon 6,

20 nylon 66, nylon 12 and the like. Examples of the ester resin are
poly{ethylene terephtharate), poly(butylené terephtharate) and the like.
Examples of the olefin resin are polypropylene, polyethylene, cyclic

polyolefin and the like.
It is preferable that the amount of the impact modifier of the
25 present invention is usually 1 to 30 parts by weight based on 100 parts
by weight of these thermopléstic resins. When the amount is less than

1 part by weight, there is a tendency that impact strength of the molded



copolymer, a styrene--nmalefic anhydride copolyner and the |ike. Exanples
of the carbonate, resin are bi sphenol 'polycarbonate, aliph2fiober2004
pol ycarbonate and the |ike. Exanples of the am de resin are nylon 6, 20
nylon 6.6, nylon 12 and the |ike. Exanples of the ester resin are
pol yet hyl ene terephtharate), poly(butylene terephtharate) and the |ike.
Exanpl es of the olefin resin are polyptd8py ene, polyethylene, cyclic
polyolefin and the like. It is preferable that the anmount of the inpact
nodi fier of the, 25 b(p;resent ,nvention is usually 1 to 30 parts by wei ght
based on PEHHart SOLYIREPYHE: ofV harbdbedmprasl Bsmarer GHmS0 waats e
amount is_less than 1 part by weight, there is a tendency that inpact
strength 8?615]35’ ﬂi‘)‘f’ JELBICEECE@‘FB‘B@ t?'ggﬁ to e 3mppacticpd hesapise Tepisanee  Wen
t he anount i s re than.3Q parts. b ight, the nolded article ténds to be
i npract i c&tt ed‘&r@u@é t}eg,g;lgtlaﬁé%né}claéﬁgr\tﬂﬁw?qut eﬂglel lowes limgthist 1 mert By
| onered. The wer Jlimt is.1 rt b wei ght, and _noye preferably 3 parts
by wei ght,” %ﬁif‘ ’eali‘ﬂénaf)%BFefFf?rgﬁ’ %P‘% ts by “%Bg%ér‘{’]élﬂﬁ}{‘ﬁé’r@?ﬁr, LEbohisy e
pr ef er abl r{s _by i ght,. _The prese Lpvention is. expl ai ned bel ow by-
way ofg Ex?r%z)ggg% ‘rt’i %‘%ﬁﬁ?l jgnﬂJPOf‘h&’?%‘n%é%@fi’t b&rﬂ?&ﬁ?i nWEeh{ot limted
thereto. In Exanpl "part” .and "9% nean "part wej ght" a "% b
wei ght", respecti vg’ﬁ}ﬁ Bﬁ%ﬁe&tsmgfsﬁ R ]sgee%g’é}fd géb@}(h%ﬂ{@’ P?%H‘@F%Pt%‘ér e.
m xed 200; -10 r -parts of. sodium. o] eate, and then the
m xture waug%etggflég’@om%o%a&%ﬁié VFﬂg‘OPéﬁﬁé&a&W@% theréto. ™
In Examples “part” and “%” mean “part by weight” and “% by
weight”, respectively, unless otherwise noted.
10 '
EXAMPLE 1
There were mixed 200 Vparts' of water and 4 'parts of sodium
oleate, and then the mixture was heated to 70°C. After the temperature
of the mixture went up to _70°C, displacement was performed by using
15 nitrogen. Then a mixture of 9 parts by weight of b_u"cyl acrylate, 1 part of
acrylonitrile and 3 parts of t-dodecyl mercaptan was added thereto.
After 30 minutes, 0.5 part {solid content) of 2 % potaésium persulfate
aqueous solution was added thereto, and polymerization was condﬁcted
for an hour. Thereto was continuously added a mixture of 81 parts of
20 butyl acrylate, 9 parts of acrylonitrile, 27 parts of t-dodecyl mercaptan
over three hours. Post-polymerization was conducted for 2 hours to
obtain a séed polymer latex (S-1) having an average particle sizé of 0.04
LLETL. After mixing 2 parts (solid content) of the seed polymer latex S-1
and 50 parts of water, thereto was added an emulsified solution in which
25 a mixture comprising 98 parts of butyl acrylate, 0.3 part of allyl
methacrylate, 0.75 part (solid content) of S % sodium laurylsulfate

aqueous solution and 400 parts of water was finely dispersed by using a



of the m xture went up to 70C, displacenent was perforned bes usi ng 15
nitrogen. Then a mixture of 9 parts by wei ght of butyl acr§Psiceer0%art of
-~acrylonitrile and 3 parts of t-dodecyl nercaptan was added thereto. After
30 mnutes, 0.5 part (solid content) of 2 % potassium persul fate aqgueous
sol ution was added thereto, and pol yneri zati on was conducted for an. hour.
Thereto was continuously added a m xture of 81 parts of 20 butyl acrylate,
9 parts of acrylonitrile, 27 parts of t-dodecyl nercaptan over three
hours. Post-pol yneri zatjion was conducted for 2 hours to obtain a seed
pol yrer | OgENZET haV hagnituas srasgetipredtfoc laa kour abfoomOEmperatuakt er
m xing 2 parts, (solid content%hof the seed polyner latex S-1 and 50 parts
of wat er, afKetR¢ Patiicle girsdobhesardipalgmearoveasimaaburehi cBhe 28vellinigt ur e
conpri si n% ?8 parts of butyl acrylate, 0.3-part of allyl nethacrylate, 0.75
part (sol VB¢t B Vs bloimegianeording (e the ansioagfupatiscistiaes defared 400
parts of vvatder was, fi el_e( di ?persed by using a 5 Cctober 2004 - 1 4
hormogeni z&Rd ater ﬁ]il?la@fdé 19RS1 $he erealsified saliéem odthe somomarer atiise, and
t he pa%\;i %I Osi Zﬁ@ of the seed pQl ynmer was neasured. The swelling volune
rati o was 111§ M2 RATEF N seldiontsntovas qhirined by drsngsherseedand
after the_additiqn, of .the Sifi ol utjon of the nononers. Also, 5 5.00
g of a poFY eﬁ'ﬂag{ﬁ ﬁa{]@ﬁﬁt%ﬁ'mzﬂb%?%ipﬁbﬂnﬁp whs rdded HOG geaf wabtyner
| atex S-1_at. %}}200' To the pﬁ(ﬂ%g&r was .added 100 g of water and the m xture
was stirr88% He THxRIG was {QNBBMAG 8t ro9TE SERETaFgne L hiaee r st
expanded hy.,water_ and. then dispersed into ter in pieces. The dispersion
sol ution \Wé&y P g_lr&g ieﬁEa_-n&le(éaﬁgrw?ﬁe!rteel?vgéﬁ'ﬁnl‘gls_@eir%%; 1GHY Waeh In
wat er - sol B?éceese.l eﬁ%‘ tdigll:)enrstigrlxSso(i%%i%ns%Cgsu%t%lrggtgginlgn_at Sgper filter and
10  dried, and then water-soluble element (in this case sodium oleate} in the
polymer dissolved by water entered into the poiymér was measured.
The extraction ratio of the dissoived water-soluble element was 90 %.
There were mixed 2 parts (solid content) of the seed polymer
latex S-1 and 50 parts of water, and then the mixture was heated to 50°C.
1S After the tempefrature of the mixture went up to 50°C, displacement was
performed by using nitrogen and 0.4 part (solid contént) of 2 %
potassium persulfate agueous: solution was added theréto. To the
mixture was coptinuously added, over six hours, an emulsified solution
in which a mixture comprising 98 parts of butyl acrylate, 0.3 part of allyl
20 methacrylate, 0.75 part (solid content) of 5 % -sodium_
laurylsulfateaqueous solution and 400 parts of water Waé finely
dispersed by using a homogenizer. After that, posﬁ—polymerization was
conducted for two hours to obtain a rubber latex R-1 containing water in
particles, having average void ratio of 50 % and particle size of 0.16 pm.
25 After 85 parts (solid content) of the rubber latex R-1 was
heated to 45°C, thereto were added 0.15 part (solid content) of 5 %

sodium laurylsulfate aqueous solution, 0.0016 part df ferrous sulfate



ol ymer di ssol ved by-water entered into the pol yner was neasured. The
gxt?/act lon ratio of yt he di ssol ved wat er-sol ubl e el enent wad©6E8E 26 er e
were mxed 2 parts (solid content) of the seed polynmer latex S- 1 and 50
parts of water, and then the m xture was heated to 50C. 15 After the
tenperature of the m xture went up to 50C, displacenment was .perfornmed by
using nitrogen and 0.4 part (solid coritent) of 2 % potassium persulfate
aqueous sol ution was added thereto. To the m xture was continuously added,

over siX , ified solutjon in which a mxture conprising 98
parts of E@?L%@ iﬁ;ﬁﬁﬂ?@ QF paphof ghylgnedianyngistrasestiaasid @ ! Qgﬁt
solid content) .of 5 % sodiym | auryl syl fateaqueous sol ution and 400" parts
<()f wat er %&Qn f(%'r?ell'g’/artdi péPé@Hnb 05@#@6@%@33@&’@?- Af fTer thist was

post - pol ynerization was,,conducted for two hoyrs to obtain a rubber |atex
R-1 cont aFﬂPh&%gy if?’fideﬁgl

r i cﬁ"é%t,urﬁav‘?‘?fﬁlpﬁb%ﬂggel YoiRpLtat 98 ghetuylos and
Mtex R Pdemit M -0k eaF hePoriiie hetERaet60s sparn bewr: anont ent)
St ars SPOSPRUPHARUE Gas CSUIREE Y 8 sindiof A of GRS
For el deny AR BiPFh A RETE LB ng Al asn i atli S M ure
Compri 116, 15 P ayal JEKpo JELDISE 4 5\ 30 0 01 PALY BlTuIRRG,
LPLL G R ALl cR R A ke IR O CH TR T
cal cium  ghtain a hollow graft copolymer (A-1) in the form of powder. -
10 “To 100 parts of a vinyl chloride resin (available from Kaneka
- Corp., KANEVINY L 5400) having a polyxﬁeﬁzation degree of 400 were
mixed 9 pai"ts of the hoﬂow graft copolymer (A-1), 3.0 parts of octyl tin
mercaptide, 1.0 part of stearyl alcohol, 0.5 part of stearic amide, 0.5 part
of diol montanate, and I.Orp'art of a..pr'o'cessing aid (available from
15 Kaneka Corp., PA10). | The mixture was extruded by using a 50 mm
.single screw extruder (typé VS50-26} made by Tanabe _Plastié Machine
K.K. under conditions of a rotational speed of 30 x;pm,' C1:140°C,
C2:160°C, C3:160°C, C4:165°C and D:160°C, to obtain a resin pellet.
Then, the resin péllet was injection molded by using an inje'ctioﬁ
20 molding machine I5-170G made by Mitsubishi Heavy Industries, Ltd.
(C1: 150°C, C2: 160°C, Cé: 170°C, nozzle: 175°C, mold temperature:
40°C) ‘to obtain a test plece for du;nbbell and Izod test. Izod:strength

was measured according to JIS-K7110. Results are shown in Table 1.

25 EXAMPLE 2
Synthesis, coagulation, thermal treatment, formation of dry

powder by dehydration, compounding, molding and evaluation were



chloride, and subjected to thermal treatnent,-dehydration and drying, to
obtain a hollow graft copolyner (A-1) in the form of povvde$ Otpbep2( parts
of a vinyl chloride resin (available from Kaneka Corp., KANEVI NYL S400)
havi ng a pol yneri zati on degree of 400 were m xed 9 parts of the hollow
graft copolyner (A-1), 3.0 parts of octyl tin nercaptide, 1.0 part of
‘stearyl alcohol, 0.5 part of steariciygmde, 0.5 part of diol nontanate,
and 1.0 part of a processing aid (available from 15 Kaneka Corp., PA10).
The m xture was extruded by using a 50 nm -single screw extruder (type
VS50- 26) comdidipd Temathe Rlaase | mavhodrisnas K KExdagsle qOorRgicthONS A tRe
rotational speed of 30 rpm Cl1:140C, C2:160C, C3:160C, C4:16 5C and D: 160C,
to obt ai mmowusss of pelddecy] Therapthe uesl formpsblyeheMeing 1Heséd DRolphded by
using an injection 20 nolding machine 1S-170G nade by M t-subi shi Heavy

| ndust ri aesreLicihariged from5@C paE2s 60T, past, Idfl, 270z7des 0/ 5T, paBEY]
tenperature: 40C) to obtain a test piece for dunbbell and Izod test.

| zod, st r eagpéctively. nBesul sdase shodimin Table 3-K7110. Results are shown in
Table 1. 25 EXAMPLE 2 Synthesis, coagul ation, thermal treatnment, formation
of dry powder by dehydration, conpounding, nolding and eval uation were 5
October 2004 - 1 6 conducted in the sane panners as in Exanple 1 except
that the " anobunts of t-dodecyl neEP&REUSed for -pol yneri zing the seed
pol ymer were changed from 3 parts to 1 part, from27 parts to 9 parts,
respectively. Resgﬂ}trs‘-h&ﬁl,ﬁ,mlahwnatthermal treatment, formation of dry

pqwder by dehydration, compoﬁnding, molding and evaluation were
conducted in the same manners as in Example 1 except that the
10 - temperat_ufe for polymerizing the seed polymer was changed to 50°C.

Results are shown in Table 1.

‘ EXAMPLE 4

Synthesis, coagulatioﬁ, thermal treatment, formation of dry

15 powder ‘by dehydration, .compounding, molding and -evaluation were
coxi;l_uqted in the same manners .as in Examp'le 1 except that the
composition of the seed polymer was changed such that the amount of
butyl acrylate was 5 parts and the amount of styrene was 5 parts in the

first polymerization and that the amount of butyl acrylate was 45 parts

20 and the amounf of styrene was 45 parts in the second polymerization.

Results are shown in Table 1.

EXAMPLES
Synthesis, coagulation, thermal treatment, formation of dry
25 powder by dehydration, compounding, molding and evaluation were
conducted in the same manners as in Example 1 except that the

composition of the seed polymer was changed such that the amount of



5 EXAMPLE 3 Synt hesis, coagulation, thermal treatnment, formation of dry
powder by dehgdrat i on, conpoundi ng, nol di ng and eval uat i on® Wstaber 28duct ed
in the sane manners as in Exanple 1 except that the 10 tenperature for

pol ymeri zi ng the seed pol ymer was changed to 50C. Results are shown in
Table 1. EXAMPLE 4 Synthesis, coagulation, thermal treatnent, formation of
dry 15 powder by dehydration, conpaungdirng, nolding and -eval uation were
conducted in the sane manners as in Exanple 1 except that the conposition
of the seed polyner was changed such that the anount of butyl acrylate was
5 parts adyrdre sasub® pofrts i ribecivespdyprrization the tHdt 4e aslotrer bzat i on
and that the anount of butyl acrylate was 45 parts 20 and the amount of
styrene wasy@BI1p#assIQ parte is dhenstquoid) pelyimzetization Re Restdtsanme shewn i n
"Tabl e 1. EXAMPLE 5 Synt hesi s, coagul ati.on, thermal treatnent, formation of
dry 25 péwdablsyl.dehydration, conpounding, nolding and eval uation were
conducted in the sane manners as in Exanple 1 except that the conposition
of . the seed pol ymer was changed such that the anmount of 5 COctober 2004 - 1
7 styrene was 10 parts in the first Folymarization and that the amount of

styrene was 90 parts in the CRVIMMRASIVESXKAMPIA 1 Results are shown in
Table 1. - , . C, _
A mixture comprising 100 parts of butyl acrylate, 0.5 part of

allyl methacrylate, 1.2 parts (solid content) of 5 % sodium laurylsulfate
) aquéous solution aﬁd 450 parts of water was finely dispersed by using a
holmogenizer, and - the mixture was stirred for an hour at room
10  temperature. To the mixture were added 0.002 part of ferrous sulfate
(FeS0, 7H,0), 0.005 part of ethylenediaminetetraacetic acid;QI Na salt,
0.2 pal.'t of sodium formaldéﬁyde sulfoxylate and 1.0 part of p-menthane |
hydroperoxide. Polymerization was conciu_cted for 4 hour_s at 40°C to
obtain a rubber latex (R-2) having a void ratio of 0 % and a particle size of
15 0.15 pm.

- After 85 parts (solid content) of the rubber latex (R-2) was
heated to 45°b, thereto were added 0.15 part (solid content) of 5 %
sodium laurylsulfate aqueous solution, 0.001 part of ferrous sulfate
(FeSO,-7H,0), 0.004 part of ethylenediaminetetréacetic acid-2 Na salt,

20 and 0.2 part of sodium formaldehyde sulfoxylate. Thereto was
continuously added a mixtﬁre. of 15 parts of methyl methacrylate and
0.01 part of cumene hydroperoxide over an hour. .'Post—polymerization
was conduct_éd for an hour to obtain a usual graft copolymer latex (G-2)
having an average particle size of 0.18 um. Post treatment, molding
25 and evaluation were conducted in the same manner as in Example 1.

Results are shown in Table 1.



5 COVPARATI VE EXAMPLE 1 A mixture conprising 100 parts of butyl acryl ate,
0.5 part of allyl nmethacrylate, 1.2 parts (solid content)59F°‘L?eb/3 I um
-lauryl sul fate aqueous solution and 450 parts of water was finely

di spersed by using a honogenizer, and - the m xture was stirred for an
hour at room 10 tenperature. To the m xture were added 0. 002 part of
ferrous sulfate (FeSO4. 7H20), 0.005 .parg aof ethyl enedi am netetraacetic
acid-2 Na salt, 0.2 part of sodium fornal dehyde sul foxylate and 1.0 part of
p- ment hane hydroperoxi de. Pol yneri zati on was conducted for 4 hours at 40C
to obtain a rubber |atex (RCYMRARAGIGEEXAMRIE® of 0 % and a particle
size of 15 0.15gm After 85 parts (solid content) of the rubber |atex
(R-2) was heated tﬂdt%mmnggaoq:am of added afrdl8 prats of solivmcolrbess) of 5
% sodi um | auryl sul fate aqueou$ sol ution, 0.001 part of ferrous sulfate
(FeSO4. 7HAE Pagteed Wakl atryéateyhndeqilapantiadt panerthanadiytidpaosald , 20
and 0.2 part of sodium fornal dehyde sul foxylate. Thereto was continuously
added a ni¥argr edded1thqrstesapt bt mpixtrse haesyheatedans SWD1 pftet thfe cunene
hydr oper oxi de over an_hour.  Post-pol ynerizati on was conducted for an hour
to obti nteRREAAIre Phthe dapgyaaventaupxto GO, therbtagvene addeddeOpar ticl e
size of 0.18 um Post treatnment, nolding 25 and eval uati on were conducted
in the sak@hannghr aderiouscansiaiate Qs7HpQ) shokhO0h Tapeet 1. &f
Cctober 2004 - 1 8 COVPARATI VE EXAVPLE 2 After m xing 200" parts of water
and 4 par pghgl'ense&idwg’peégg%c,euc acid-2 Na salt and 0.29 part ol? sodium

formaldehyde sulfoxylate, and the polymerization was conducted for an

. hour. After that, a mixture of 90 parts of butyl acrylate and 0.9 part of

10 p-menthane hydi‘operoxide was cbhtinuously added. thereto over three
hours. Po_st'~polymeﬁzation was conducted- for two hours to .obtain a
seed polymer latexv(S-2) 'ha.ving an average. particle size of 0.04 um.

. Post tréatmenf, molding and evaluation were c'onductéd in the same
mamnner as in Example 1 bjr using the seed polymer latex (S-2). Results

15 are shown in Table 1.

ACOM_PARATIVE EXAMPLE 3
Synthesis, coagulation, thermal treatment, formation of dry
powder by dehydration, compounding, molding and evaluation were
20  conducted in the same manner as in Comparative Exafnple 2 except fhat
the butyl acryl_ate in Comparative Example 2 Waé changed to styrene in

the composition of the seed polymer. Results are shown in Table 1.

COMPARATIVE EXAMPLE 4
25 Synthesis, coagulation, thermal treatment, formation of dry
powder by dehydration, compounding, molding and evaluation were’

conducted in the same manner as in Comparative Example 2 except that



10 parts of butyl acrylate and 0.1 part of p-nenthane hydroperoxide were
added thereto, and.the nixture was heated to 50C. After tHheUstopendfifat ure
of the m xture went up to 50C, thereto were added 0.002 part of ferrous
sulfate (FeSO4.7H20), 0.005 part of ethyl enediam netetraacetic acid-2 Na
salt and 0.2 part of sodium fornmal dehyde sul foxylate, and the
pol ynmeri zation was conducted for an houg. After that, a mxture of 90 parts
of butyl acrylate and 0.9 part of 10 p-nenthane hydroperoxi de was
continuously added thereto over three hours. Post-polynerization was
conduct ed-theobutyloatmyliate in QbhmarasivesErdnpsikydewak atlexngsdt 3b H?éfh?g an
average. particle size' of 0.04 m Post treatnent, nolding and evaluation
wer e .condunedthdrylateeinsaiiee qmempesitms: iof Exangderl Ipdlymiesi NRéSEItseae '
pol yrrer - | at ex (.S-LZI% Results 15 are shown in Table 1. COVWARATI VE EXAMPLE
3 Synt hesis&tiowag Tadtledn, thermal treatnment, formation of dry powder by
dehydrati on, conpoundi ng, nolding and eval uation were 20 conducted in the
sanme nmanher as in Conparative Exanple 2 except that the butyl acrylate in
Conpar ati ve Exanple 2.was changed to styrene in the conposition of the
seed polymer. Results are s RARAZHVE EXANONERARATI VE EXAMPLE 4 25
Synthesi s, coagul atjon, thermal treatment,,K formation of dry powder by
~ dehydrati on, conpo@i’(!lthg,mfmﬂ%g’ﬂ:]aaﬁn, dherunat itveatmment, foromatichesf dny t he
same nmanner as in ConRara-ti_ve Exanpl e 2 except that 5 Cctober 2004 - 1 9
the butyl PR¥SATatY Aghydrptipa: camprumglieg.2 meaklingaagddevaluntidy | were

conducted in the same manner as in Example 1 except that 3 parts of
t-dodecyl mercaptan used for polymerizing the seed polymer was
10 changed to_ 0.05 part‘ of allyl methgcrylate in the first polymerization,
;:md that 27 pérts of t-dodecyl mercaptan was changed to 0.45 part iri

the second polymerization.



nmet hacrylate in the conposition of the seed polyner. Results are shown in
Tabl e 1. 5 COVPARATI VE EXAMPLE 5 Synthesis, coagul ation, theeleRrr20%at ment
formati on of dry powder by dehydration, conpoundi ng, nol di ng and

eval uati on were conducted in the sane manner as in Exanple 1 except that 3
parts of t-dodecyl nercaptan used for polynerizing. the seed pol yner was
10 changed to 0.05 part of allyl nethacgyl-ate in the first polynerization,
and that 27 parts of t-dodecyl nercaptan was changed to 0.45 part in the
second polynerization. 5 Cctober 2004 20 COO0OOL, OO0OO0OO0OO0OO0O O\ -ti CO
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nodi fier conprising a rubber |atex containing water in particles obtained
by seed polynerization with seed polynmers which are highly hydrophilic and
sufficiently swellable into a rubber 5 nononer shows an excellent inproving
effect on inpact resistance for a thexnoplastic resin. 5 October 2004 - 22
CLAIMS 5 1. A rubber latex, conprising: water in particles, obtained by-
seed polynerization with seed ol ynerization with seed polynmers which are
hydrophilic and swellable m@b’p f%h?doﬁé’rplﬂﬁﬁﬁﬁé’b‘éri ng rubber. S 10

The impact modifier comprising a rula?ei‘ latex-containing
water in _partic_:les obtained by seed polymerizatio.n- with seed polymers
which are highly hydrophilic and sufficiently swellable into a rubber

5 rnonofner shows an excellent improving effect on impact resistance for a

thermoplastic resin.



2. The rubber latex of daim1l, wherein 0.1 to 25 parts by_weight of the
seed polyner is used based on 100 parts by wei ght of the PAGEIREF 264t
preparing rubber. 3. The rubber latex of Claim1l, wherein an extraction
ratio of a water-soluble substance to water is 10 to 100 % after adding
water to dry seed polyners in twentyfold amount and stirring for an hour,
15 and wherein a swelling volune ratip,2 neasured fromthe ratio of a |atex
particle size to an original particle size, is 3, to 20 tines, said | atex
particle size being the value after adding a rubber latex to the seed
polymer latex in an amount of 50 ti@b84IMi&e. seed pol yner- and stirring for
an hour. 20 4. The rubber latex of Claim3, wherein said extraction ratio
is 50 to 100 % and said swelling volune Tratiois 5to 15 tines. 25 5. A"
process for preparing a rubber |atex containing water in particles, which
I s obtained by seed pol ynerization with seed polyners which are

hydr ophi | i ¢ and-swél Fatiee lattxe eomurbieg: weteoner rhoticley egldainad bubdzed. 5

Cct ob_er ZQﬁﬂvmerﬁﬁtiorﬁwit];h&e@ r}f_éﬁ@iﬁizﬁﬁtﬁn RABPSER HblyEndry (+1cT=T0N EPet ﬁg‘drgﬁhig: aims5,
wherein the s%egﬁo%rrerl zation is gerfor d by addi ng nononers
cont i Auoudl§ SVCaNA" HHe AT WA ST EATHTYPAT 0 of a wat er-sol ubl e subst ance

to water is .

2. The rubber latex of Claim 1, wherein 0.1 to 25 parts by
weight of the seed polymef is used based on 100 parts by weight of the
monomer for preparing rubber.. |

10

3. The rubber latex of Claim 1,
wherein an extraction ratio of a water-soluble substance to water is 10 to |
100 % after adding water to ciry seed polymers in twenfyfold amoun-f and
stirring for an hour, Vl |

15 and Whereirj. a "swelling volume ratio, measﬁred from the ratio of a latex
particle size to an original particle size, is 3 to 20 times,
said latex particle size 'b_eing the valpé after adding a rubber latex to the
seed polymer latex in an amount of 50 times the_.seéd polymer and
stirring for an hour. -

20

4. The rubber latex of Claim 3,
wherein said extraction ratio is 50 to 100 % and said swelling volume
ratio is 5 to 15 times.
25 5. A process for preparing a rubber latex containing water in

particles, which is obtained by seed polymerization with seed polymers

which are hydrophilic and swellable into a rubber monomer for preparing
rubber.



10 to 100 % after adding water to dry seed polyners in twentyfold anount
and stirring for an hour, and a swelling volune ratio, nea%@%t&ﬁ’ef?%ﬂthe
ratio of a latex particle size to an original particle size, is 3 to 20
times, said latex particle size being the value after adding a rubber |atex
to the 10 seed polyner latex in an. anmount of. 50 tines the seed pol yner
and stirring for an hour. 7. The process for preparing a rubber |atex of
Claim6 wherein said extraction ratio is 50 to 100 % and said swelling
volune 15 ratio is 5. to 15 tinmes. 8. The process for preparing a rubber

| atex of Claimb5, &WHEieprotiss rep YRR a hebBYNIdesi Aatadby §mul sion
polynerization with a water-soluble initiator. 20 9. An inpact nodifier

for a themingxeast thee reesidn polyinehidasiorp ik apsefdriedonHf tadeAe! MB{dAaks on
with the rubber latex of Claiml. 5 October 2004 - 24 ABSTRACT There is
provi ded ongibbbaouslytex for an excellent inpact nodifier used -for a
thernopl astic resin. A rubber latex containing 5 water in particles
obt ai ned lypdkwerpul gnesitzaciion naitichofaedaeolsoiabie swhisedney t Riab} ¥s
hydrophilic and sufficiently swellable into a rubber nononer is used as
an inpact lébdpfiep Yomaftert hddimgl watdrc toedin.seed polymers in twentyfold
amount and stirring for an hour, and a 'swelling volume ratio, measured
from the ratio of a latex particle size to an original particle size, is 3 to 20
times, |
said latex parﬁcle size being the value after adding a rubber latex to the
10 seed polymer latex in an amount of_ S50 times the seed polymer and

stirring for an hour.

7. The process for preparing a rubber latek of Claim 6
wherein said extraction ratio is 50 to 100 % and said swelling volume

15 raticis 5.to 15 times.

8. The process for preparing a rubber latex of Claim 5,
wherein the seed polymer is synthésized by emulsion polymerization‘
with a Water—solublé initiator.

20 |
9. An impact modifier for a thermoplastic resin, whiéh is

obtained by graft copolymerizétion with the rubber latex of Claim 1.





