5 COct 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 resis e 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 vi nyI
chl or|de re5| n, what plays inportant roles are stress

TECHNICAL FIELD
The present invention relates to a rubber latex containing
water in particles, a process for ‘prepering the same and-an impact
‘modifier. | |
10
- BACKGROUND ART
In order to impro‘{e impact resista.nce of a thermoplastic resin,
it is kﬁoWri to. mix a copolymer containirig a diene-based rubber or an
acrylate-based i'uboer. For example, there is a process disclosed in
15 Japanese Examined Patent ‘Publication’ No. 39-19035. Rubber
components are resourcefully studied for achieving hlgher impact
resistance. Suggestlons are, for exa_mple a method of 1 increasing 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 component (Japanese Unexamined Patent Publication Nos. 2-
176371990 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 thermoplastic resins such
as a vinyl chloride resin, what plays important roles are stress

concentration of a molded article and formation and expansion of voids



concentration of a nolded article and formati on and expansion of voids 5
Cct ober 2004 2 in a rubber by mixing the above copol yners ?i 2004

nodi fier). For obtaining the stress concentration, it is essential to

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
particularly having | arge energy absorption in an . inpact :test, and to

| ead to _inprovenent in inpact resistance of a thernoplastic resin which
cont ai ns & Rubbkber Temeixing, throwhovepropolyenéey itahpast anddFaransimy of
voids 10 _in_a rubber conponent is extrenely inportant at inpact to a

nol ded &bthrriag the stugsderorstemdsationt it & eonsitdelr &did trotukberdatiigdeand
expansi on of voids in the rubber conponent is significantly influenced by
cross- | icRrRApERENhthaBngt tlastichbrarduldiss sjgnifieanalyr ibber tbamPeRgDtof- ai S
previ ouslé made hollow, there is possibility that voids are easily 15

pr opagat éBerm@alastie gesin. THBermativnoasdiexpestsigatdfonsd yen e fREBeWarh
respect to a novel process for preparing a rubber |atex used for an inpact
modi 9 er SRREEF T Eprgrrapbte iptanasly itomprowthesf sheariegofichd phetiguphagt i c
resin. As aresult, it has been found that a rubber |atex having water in
20 parti @Iaé’é{lgoﬁrﬁﬁnéﬂebgly salspipdigmrein zu | onpect hteatsrald @ndeatl ob
seedpol ypers which is highly hydrophilic and swellable to rubber nononers,
i s the nVEPIOYFIBIte In 1mpdct resistance of a thermoplastic 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



DI SCLOSURE OF | NVENTION 25 In one aspect of the present invention, there is
provi ded, a rubber latex, conprising: water in particles, S5étehaic@0by seed
pol ymeri zation with seed polyners which are hydrophilic and swellable into
a nononer for preparing rubber 5 Cctober 2004 3 In the above rubber | atex,
0.1 to 25 parts by weight of the seed polyner is preferably used based on
100 parts by weight of a latex rubbeB. -5 In the above rubber latex, it is
preferable that an extraction ratio of a water-soluble substance to wafer
is 10to 100 % after adding. water to dry seed polyners in twentyfold
anount and stirring for an hour, and that a swelling volune rati o,
nmeasur ed fronlth% rﬂ%%o of a |l atex E?rticle size to an. original particle
&

size, is 3to 20 aboyegryhbex latexp 40 i 0 @5 pastobiyngeigie: valthe after
- adding a rgbb r-latex to the seed - polynmer |atex in. an anmpunt of 50
times.t 7&S e%‘gl Bty vePreRrRRY; veedhPassd omd Ofbpartsiby avaigbt ef ablatext he
extraCtio%*%gtio Is 50 to 100 % and the swelling volunme ratiois 5 to 15
times. t5PHYE present invention also relates to a process for preparing a
rubber | at ex con%ai ing,water in particles, which is obtained by seed
pol yfreri zati on witht O86 IR latesnitaiseprsfaralplhi thag amexdnettianl e into
a rubber, pononer. . 20 Hntﬂnotq$r aspect of the present invention, there is
or ovi ded®tg %fgcvg%ger-go uble substance to water is 10 .to 100 % after adding.
water to dry seed polymers in twentyfold amount and stirring for an hour,
and that 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
10 particle size being the value affer adding & rubber Iatex'_fo the seed .
I;iqu:rner latex in an amount of 50 times the seed ﬁolymer‘ and stirring for
an hour.
More preferably, the extraction ratio is 50 to 100 % and the
swelling volume ratio is S to 15 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
polymerizatiori with seed polymers which are hydrophilic and swcllablé '

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



for preparing a rubber latex containing water in particles, which is

obtai ned by seed pol ynerization with seed pol ymers whi ch 2Pstabea2ehi | i c
and swellable into a rubber nonomer for preparing rubber. It is preferable
that the seed polynerization is perforned by addi ng nononers 5 Cctober
2004 3a continuously, an extraction ratio of a water-sol uble substance to
water is 10 to 100 % after adding watd& -to dry seed polyners in twentyfold
anount and stirring for an hour, and that a swelling volune ratio,

measured fromthe ratio of a latex particle size to an original particle

size, icoltihmo2Bly, apsxtrAetibAtexidaf hi wheeSégRHEINb&REY %L{gagédi er
adding a rubber latex to the seed polyner latex in an anobunt o tines

the seedis p6l yordOCaRE adftdr addgng awatkr fodiy fec@ChoRfherOM 1d
preferably, the extraction ratio is 50 to 100 % and the swelling volune
ratio i samoumtland wesring) fohearaliover, paadesbaf &f sERAE! eludnt URRES | atex,
the seed polymer is preferably synthesized by enul sion polynerizat’ion wth
a 5 watmeasvlrafdfeomnitte wettor of hia et pmlh@iz@&pﬁﬁbriginhhﬁa%éﬁzeﬁ%e
invention, there is provided, an inpact nodifier for a thernoplastic
resin, wisi 8htoi 80otimms)ethebjatgxapartbcipodizaesdingt itenviiid aftehesaione sdef i ned
rubber | atex. 10 BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON There are vari ous
net hods Mdrbgr kypexitaghkadedwolynberlatex in an amourit of SO times the seed

polymer and stirring for an hour.



particle in the fields of coating materials and wei ght saving for BI asti cs.
For exanple, the follow ng nethods are well known ("Gosei eh80e% o
(application of synthetic latex)", Takaaki Suginura et al., p 285): 15 (a)
a nmethod wherein a WO Wenul sion is prepared, and a nononer in the O

| ayer is polynerized (Q lipophilic, W hydrophilic); (b) a nethod wherein
core-shell particles having swell abl.e gore is swelled at tenperature of at
| east gl ass transition tenperature of shell layer to make hollow, 20 (c) a
met hod by using two-step polynerization of polynmers having different

sol ubi l'ity par anmetidere @adicaalmy hidit ekanetionarpdd isE0 zabloD BRREFHe -
containing a cross |inkable nononer and a hydrophilic nononer, and an oil
subst anc éWgllengfiokeine datipas eto il timtes. t-0 make an O Wenul sion, and the
nononer -is 25 polymerized to renove the oily substance; and (e) a nethod.
by using mi grati odnothe abevbopyddessafordongpoiyger rabber thexa theagséd! e
under acidic or alkaline condition in the particle. 5 Cctober 2004 - 5 The
process POIIpEEpar Prgfeaablbisenthasiexdcbyt emnil sigprmaiodymierizapiatt ikdtiesa of t he
present invention differs fromthese nethods. It is the process for
prepa¥ i nader-aadublainifigtoni ds filled with water through the pol ynerization
progress by seed polynerization with a sma|l anount of 5 seed pol yners

whi ch are hi ghlryydtyedioadti dsbectatdng WeddeablrfichGod, URBL is TRORIRT oh%rRGet

prepared._|t..s-posgible to confirmthe state that water 1S contalned in
rubber paft %h(j:i 1(-agc’rl)ﬂaan YBPRESYG ESPY dleh 13 gptainpd by eraft sprelyyerization with

the above defined rubber latex.

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
[applica_tion of synthetic Iatek)”, Takaaki Sugimura et al., p 285): -

15 (a) a method Whellein a W/O/W emulsion is prepared, and a monomer in
the O layer is polymerized (O: llipophilic, W: hydfophilic)_; '
(b) 2 method wherein co‘re—sh’e}l particies 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.



according Co TEM obser vation by Gyl g it with rutheni un t of PABERAZ%hd 10
the like. Further, the void ratio can be calcul ated by exactly measuring
the particle size of a rubber latex by Mcrotrac UPA (Utrafine Particle
Anal yzer) and the like, ' and then. neasuring light scattering strength of
t he sane rubber | atex. Hi gh inpact resistance can be obtained by preparing
a 15 rubber-containing graft copolymer by graft polyneri zi Ings?i (rzmpgrsr}easor
Lhe e uh ch gony oL cae 2, PRYIEL, COTpa Lole wi Ll Lheroplast ¢ 1 esins.
ol ding ¢ REiGIES osahereSEed HErgen &égs%ﬁéﬁél%%déﬁih{‘%&f@an be
ot par (i CPAPES TPf mEBaCREg Sy é%%rﬁ%@i@!ﬁﬂ%{f%ﬁiw“%é’pr?éﬁ%ﬁgmﬁééS -
o A BB e S ey B e S
Foqui 180 (5eRoPRIAREDE BIH.ARE PlskcRRBINicyad: Srisliablt tRerubbet ow ng
otep and bR ORI RILL! SIPLOBE B RRSTEIRELLYE 5y otoner 2001
SLI ;:‘iet; eed coPRhME id QuBbEP DBSEIRQIE Voidd ak8 plrgggrrlg S’lnta ljélt?exngé(aﬁzett?ye
embedding a rubber latex in an epoxy resin and the like, and then
according to TEM observation 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
Analyzef) and the like, and then measuring light scattering strength of
the same rubber latex.
High impact resistance can be obtained by prepariﬁg a
15 mbber—éontaiﬂing g‘raft copolymer by graft polymerizing 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 ’fhe 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



suitable for the rubber nmonomer at first. Then it is effective to_| ower the
5 nol ecul ar wei ght of the seed polyner to a notable degree5 97“19@%

chain transfer agent, selecting high polynerization tenperature and adding
a large. amount of initiator. Effective nethods for inparting hydrophilic
property to the seed polyner include (a) .a nethod for using a hydrophilic
mononmer for 10 the seed polyner, (b) -agrethod for introducing a highly
hydrophilic initiator end group and (c) a nmethod for |owering the

mol ecul ar wei ght of the seed polynmer by using a chain transfer agent,

parti cul ar¥gteardngo theqeartiglesnt, sel ecti nghi gh pol yneri zati on tenperat ure
and adding a large anmount of initiator. 15 Exanples of the nononer used for
the seed pol yner off§ He mgtkedniori impreving iswelling prepeatypvef hidr spid | i ¢
mononers, alkyl acrylates, alkyl methacrylates and‘the like. Specifically,
there are PRI tac yohber mansmereihag riipedaatdta meake kihe Mobmriey s
having | ow.safteni tenperature are preferable fromthe viewoint of

i nprovi ng suzgaqtél\;ggr ?ﬁ@ rblggﬁé FRYNPIES ad firsbbeTheprib ke effeqtiee toldvet the f or
the seed polyner, pref.erably includes, but not particularly limted to,

hi ghl yg hy&?B%‘ﬁ 1%8 Wi g‘?-%foﬂlﬁ)lséeﬁjnwm@’r §0 a Pipble degnesplhys using he

hi ghly hydrophi|ic water-soluble initiators_are _ potassium persul fate and
anmoni um Ei‘raéﬂl Jfr \f’gﬁ' ﬁ@eé’ﬁmﬁﬁ"he(ﬁfng Hughs Polymesizations temglesatitey adl to 1

Parts by RATHHE DR RORARAT [B26NFor he seed pol yrer . & October 2004
' ~ 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.



7 1t is preferable to synthesize the seed polyner of the present _invention
according to emul sion pol ynerization by using the above vafsioPeore e
initiator fromthe viewpoint of inparting hydrophilic property. The

pol ymeri zation tenperature is preferably 40 to 80C, and, 5 nore preferably
50 to 70C. When the polynerization tenperature is higher than 80C, there is
a tendency ; that polynerization heat i intensively generated so that

pol ymeri zation tenperature is difficult to control. Wien it is |ower than
40C, polymnerization tends_to be difficult. The lower Iimt of the

pol yneri zati on tenpbitPielerablybrsypteesicaishy spedspdymn bethdereppat | nit
of the pol.yneri.zation tenperature 80C, preferably 75C. Exanples of the
chai n t r an8YeRUQPeAFCOTHBRUR, cTBYSiONe Podymerizatioad Hyo usiegctnt amisoseich as
n-dodecyl nmercaptan and.t-dodecyl nercaptan. Z5 The wei ght average

nol ecul ar %ﬁeﬁFé)c’lH l¢ HeidakYy Jedyindhei igvpoiatanf yirspartiog4hgd@opkhien it is
| ess t han_500, L_s}ynt esis tends to be difficult. Wien it is nore than
4,000, swHPPREYpr éﬂé‘? polirasggatign tgmperature Tprefonbly 4@ite 86°Q;, erdrei ght

e ants avePate PREISERRAPcLEr it C-0hRsmalso holmerisadion, tampeoatareinyer age
Sl 1 or t RUEES? it B BRI e BHder@ndbht oPaBTBETizRBaR Noskors 1 |5
larger t h?ﬂteons]iv% gsé’\r?é#aitgg &0 B0Sf i)%lymeﬁzatibn temperature is difficult to
control. When it is lower tha_n_40°C, polymerization tends to be difficult.
The lower limit of the polymerization t'empe;ratl.{l-'é”is 40°C, preferably
10 SO°C, while the ﬁpper limit of the polymerization temperature 80°C,
preferably 75°C. |
Examplcs of the chain tfansfer égent. inciude, but are not
lirhited 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 tor be
d.i’fﬁcult. When it is more than 4,000, swelling property tends to
decrease. The lower limit of the weight average fnolecular 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



tends to decrease. The lower limt of the average particle size is 0.040
25. m preferably 0.045 m The upper |Iimt of the average %QFWP@T%O% ze is

0.1 m preferably 0.08 pm The standard i ndex for the hydrophilic property
of the seed 5 COctober 2004 8 polyner of the present invention is the
extraction ratio of a water-soluble substance to water after addi ng water
to dry seed polyners in twentyfold anount and stirring for an hour.
Preferably, the extraction ratio of a water-soluble substance to water is
10 to 100 % Wien it is less than 5 10 % there is a tendency that void
ratio of HNYMEEKEtheRregenbinvadion istheastaction ratieof hiwaterefolifige
extraction ratiois 10 % and nore preferably 50 % The standard index for
the swel | iSHPSSRBER P yater phteraddinggoriardio dy s¢rl pobheersimowentyfold he
present invention is the swelling 10 volune ratio neasured fromthe ratio
of a | at e@pARPL c'?“éf§F1f§1f’tgofc§nang}ﬂ©‘gr-nanfEfambb’l, dhei eetrastiod ratieofparticl e
si ze bei n%ﬁ% he \égl Bf after adding a rubber latex to the seed pol yner | atex
in an anodfRtehISBBOlG Fabstance feiatssligrdt tad@Gsth.r r Wier ot imtessoihian
Preferably,. the,swel]ling voJume ratio js 3 to 20 tines in the present

i nvent onﬁ%ntl}eﬁrei $ F‘e@?%lc{q‘l’&bf thatsveidigatigrofnthe ubberdatex wees nhere is
a tenden;:# t hat voijgbézitio f the_ rubber )atex does not increase. The
upper | i nitS%Phe SelPVAg ot thes exprsictiofgatior iy eiiSby arsl mhass,
while the_ | ower.lipit, of the swelling volume is 3 tinmes, preferably 5
tines. TthSﬁ%ﬁRkygb%’he seed polyner in the rubber latex is

The standard index for the swelling property of the seed

p-olymer to the rubber monomer in 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



20 preferably 0.1 to 25 parts by wei ght based on 100 parts gy weight of the
| atex rubber. Wien it is less than 0.1 part by weight, the?&ciobenZ0Q4endency
that inpact strength of the nolded article is not inproved due to collapse
of the graft copolyner at nolding. Wien it is nore than 25 parts by weight,
there is a tendency that inpact strength of the nolded 25 article is not
| nproved because the rubber is cured-t® | ower stress concentration ratio.
The upper Iimt of the seed polyner anount is 25 parts by weight, and nore
preferably 10 p?rts by weight, while the lower 5 Cctober 2004 9 [imt of
t he seed ¥t teogRedi BOlymepamopptuisi §hi, pand byprecight efaerchhthyrd par t
by wei ght. Seed, pol ynerizatign Er ocess and conditions are shown below. 5
Any rubbePTelc1abérmdr partdpy eeigbkd for the rubber conponent for the rubber
| atex of the present invention as long as glass transition tenperature ° .
thereof is at nost ed HRYGHFEFaoR Progessheantasonditiansi wiren shenper at ur e
is 0OC, note preferably -20C, because elastic nodulus thereof is required to
be signi fiP€d¥1y. lower than that of a 10 matrix resin. Exanples of the
rubber_satisfying these ggndi ions are a_ diene rubber, an acrylic rubber,
a siliton rubber afdYaRUBPEr FiRstaBNErcan he used febhe rubbensonponeat
t her et o. ﬁgﬁe ifically, Exanplﬁs of the, digene rubber are a butadi ene
rubber, a’ %ﬁb‘-%%ela Shat f BI¥FSCRL TR\ ARG PeslBas dtamsidiarubber
and the lltéz%pe%@xqpel e%otI rfse gtcr <|3|stc 0°C. The upperrlimit of the glass
transition temperlaturé 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 rubber and an olefin rubber,
but the rubber is not limited thereto. Specifically, examples of the
diene rubber are a butadiene rubber, a styrene-butadiene rubber, an

15 acrylonitrile-butadiene rubber and the like. Examples of the acrylic
rubber are a butyl acrylate rubber, a butadiene—butyl'acrylate rubber, a
2-ethylhexyl acrylate-butyl acrjrlate rubber and the like. Examples 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



rubber are abutyl acrylate rubber, a butadiene-butyl acrylate rubber, a
2- et hyl hexyl ac¥y|ate-buty| acryl ate rubber and the Ilke.féﬁﬁﬁﬁﬁé%m%& t he
silicon rubber are. a polydinmethyl siloxane rubber and the |ike. Exanples
of the olefin rubber are an ethyl ene-propyl ene rubber, an 20
et hyl ene- propyl ene-di ene rubber and the like. The cross-linking agent used
for. rubber polynerization prevents -t heOrubber particle from col | apsi ng
into smaller pieces at nolding. Wien an anount thereof is too nuch, it

all .in npl ding, but voids are not easily expanded at

??rg;ctn OE uﬁg‘ﬁﬁ?g?lg@géfe’zé’éﬁlauM€Pé ByeR) démathaprdatecrashglenst glireol npact
ronomer aPERSPROFIYIA HARHY I, L vi rJIBenyavaY . Dal 130 pisriealon o
pol vt Iyl ehe gL Kool & gL omer 2001ue L 0 By Tt haer Yl st Lo bl ene e
Cross- 1 it SaPaREnBY 28ty FPRTTahRe o thed gicts pocreiaish paced arb 19Gar t s
The  UboePar B B B et ne FHPdatie? sHPeReican engrMer abl y propared
cccording Lo seed RALYTRIGAIN) Duheh sec poL YIRS, ueed and
neat cen @03l AMboRRel/ R SRBLIBLLERSL AN SRSLAN Self bRl
conti nuougk¥qatngd SORSHAN faEQVEerﬁESUOuSIy- added, from the viewpoint that
polymerizatioh 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



The preparation condition of the rubber latex is polynerization
tenperature of 30 to 60C, preferably 40 to 55C. When the %9P§9’g’€??%ion
tenperature is lower than 30C, there is a tendency 15 that pol ynerization
conversion ratio does not rise easily. Wen it is higher than 60C, i npact
strength of the nolded article tends to decrease due to collapse of the
rubber at nol ding. The average void-ratio-of the rubber is preferably 3 to
90 % When the average void ratio is less than 3 % inproving effect on

i npact 20 strength tends to be small. Wen the average void ratio is nore
than 90 %a‘ilﬁﬁiégﬁﬁgﬂémrel@ie}w RApirgregsedng e londy imitef theaverige t o
col | apse of -t.he rubher [farticl es at nmol ding. The lower |imt of the -

aver age vBRBLFK$18eiis O3lggmpmereprsferaily .28 wa. THRhappeer Limittofdhet he
average void ratio i.s, 90 % nore preferably 80 % 25 The average particle
size of tRECEAESIPRIBHESiEE 15 Ped eapmPrg. Preferably B2Riwm. Wien it is snal | er
than 0. 1 m synth gli&s t%nds to be difficult. Wen it is larger than 0.3
itm there is a tendén@Plt RAPOVEREr Whishomis aen impact madifier imither ubber

Iatexgs not irlgl{easetld. The | ower |i {3 of the average particle sizei 0.1
m rmore pPEF¥EH We&ﬂiﬁﬁﬁ\bel'ﬁée%‘ifgr ViRRlymsTigaion of snememsasargoe si ze

iIs 0.3t nor refer 0.2 m The graft copol yper which acts as an
i mpact nong’ﬁ iré‘}ebt?‘?{ tﬂ?é%ﬁgélspraegszhgyi%n?ﬂﬁl lasgeth €rpite pabamer ppay be '
ol ynmeri zation af, nongner s ont t he rubber particles as they are, or a

Faréer gr(glf%talBg %P“ﬁ?@;}“ﬁéne%g%tﬁgésb‘i}léhﬁ%&%ﬂﬁﬁh%@%&g¥§ﬁ&lsa§ aci d

enhancemegf; aRd 38t of a rubber particle.

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



enhancenment of- a rubber particle. The graft copolynmer which acts _as an

I npact nodifier in the 10 present invention is obtained bf&&i%bﬁé?@% ng 10
to 70 parts by weight, preferably 12 to 40 parts by weight of a nmononer in
the presence of 30 to 90 parts by weight, preferably 60 to 88 parts by
wei ght of a.rubber latex. (solid content). Wen the rubber conponent is

| ess than 30 parts by weight, the inprow ng effect for inpact resistance is
small. When it is 15 nore than 90 parts by weight, particles of the inpact
nodi fier collapse at nolding of the m xed conposition,. -and the inproving
ef fect forcyamde compeistarseaclylomniritl nedhactylohiéricaonbthsitk] . As the
nononmer polynerized in the presence of the rubber particles, it - is
preferabl e to use Exvmples adfthe poemmeplantit vesins2brewhich thagimpateast
one selected ' fromthe group consisting of a (neth)acrylate, an aromatic
vi nyl conpBafifieraof, e pregemt tvessigois diseghihaliudgla ehiydrdideride amsiapount
of at least 60 % by weight. Exanples of the (neth)acrylate are nethyl

met hacr y| &0 aCT¥iGyEsiReta SEFTENS: Besinuaytanberiete pbit cammihide resdnhyrhexyl
met hacryl ate;” 25 methyl acrylate, ethyl acrylate, butyl acrylate and 2-
et hyl hexy €Sy e, a&rﬁeﬁﬁequﬁikém@m{\;kés oExemples ofdhe vinyhgthlociteound.
are styrene,. u-net y& styrene, .chlorstyrene and the |like. Exanples of the
vinyl 5 OfE8BeAr® vinybehlopigs)da eongipmer of at keasy Hh b iyl weight of

met hacryl oni t ille and t_&e i ke. Exanples of the thernoplastic resins for
whi ch t he ViApaER With maenemerp Ridnhasiipphaceiate @nstgethylanemueiom vi nyl

chloride resin, . . . . : '
are copolymerizable with vinyl chloride, and a chlorinated vinyl chloride

resin and the liké. Examples 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, Eutyl aérylaté
and styrene _ which are copolymerizable with .m.ethyl aérylate.
E};:amples of the styrene resin are polystyreﬁe, a styrene-acrylonitrile
copolymer, an a-methylstyrene-acrylonitrile copolymer, a styrene-
15  maleimide éopolymer, a - styreﬁe—ci—methylstyrene—acryionitrile
copolymer, a styrene-a—mcthyIstyrene-ma_tleimide—acrqunitrile
copolymer, a styrene-maleic anhydride copolymer and the like.
Examples of the carbonaté_ resin are bisphenol polycarbonate, aliphatic |
polycarbohate 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 fcrephtharate) 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



an acrylic resin, a styrene resin, a carbonate resin, an amde resin, an 5
ester yesin, an olefinyresin and the |ike. Exanples of théSQFHVPr%WFbrlde
resin are poly(vinyl chloride), a copolymer of at |east 50 % by weight of
vinyl chloride with monomers such as vinyl acetate and ethylene which are
copol yneri zable with vinyl chloride, and a chlorinated vinyl chloride resin
and the |ike. Exanples of the acryli-c ¥&8sin are poly(nethyl 10
met hacryl ate) and a copol ynmer of at |east 50 % by wei ght of nethyl

nmet hyl acryl ate, butyI acrylate and

Syt one, wRFERLEIS %ﬁ%%%év? oPBieR Ehe TRy e FlorpethATEAhpets 1y { he
2 vet hyl S PR ER. SoF yrbie %%clei&%%%?b?é%r%%%& o cnue FsTslasm0l yrrer
;;rz;zfz?ﬁwﬁw B ARSI e R0 Bt ot 4, part o
car bonat o PEblyeB BHEF ReRERE! W%‘Ewe&{‘ BNt A hR AhF GLPRD) Rt Bbitat e and
and 1 e | PoPAEsea g AT %ﬁ”gdégiiir?fg?%ﬁwa%é asts y%?wgw'tsﬁ.! ?e?fepﬂtyLSr”a?i) ;
pol y( butyl ene tereﬁg% %ﬂ an es. 0 e efin resin
o polybropt e, TR o St TR lomali it
anent.on%?éﬂﬁéﬁa|?“qQE%ég?ﬁ§“§éP¥%n§§ iﬁh ey €190 parts by weight
AR N R L e AL R PR AN
2004 weight”, respectively, unless otherwise noted.
10
EXAMPLE 1
There were mixed 200 Vparts' of water and 4 'parts of sodium
oleate‘ Aand then tﬁe mi:;ct.ure was heated to 70°C. After the temperature
of the mixture went up to 70°C d1splacement was performed by using
‘ 15' nitrogen. Then a mlxture of 9 parts by weight of butyl acrylate, 1 part of
acrylonitrile and 3 parts of t-dodecyl mercaptan was added thereto.
After 30 nﬁnutes, 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 mi;_ctlire of 81 parts of
20 butyl acrylate, 9 parts of acrylonitrile, 27 parts of t-dodecyl mercaptan
over thrée hours. Post-polymerization was conducted for 2 hours to
obtain a seéed polymer latex (S-1) having aﬁ 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 1n which
25 a mixture comprising 98 parts of butyl acrylate, 0.3 part of allyl
méthacrylate, 0.75 part (solid content) of S % sodium laurylsulfate

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



- 13 article is not inproved. Wen the amount is nore than 30 parts by
wei ght, the nolded article tends to be inpractical because® PeWPgt e
~strength for tensile is significantly lowered. The lower limt is 1 part by
wei ght, and nore preferably 3 parts by weight, while the upper limt of is
5 30 parts by weight, and nore preferably 20 parts by wei ght. The present

i nvention is explained bel ow by way -ofl Exanples in detail, but the present
invention is not limted thereto. In Exanples "part" and "% nean "part by
wei ght" and "% by, weight", respectively, unless otherw se noted. 10
EXAVPLE | hrgpgeges nil ke ipoorp srassstéfreddos andnoun apaoom wimpedi ture,

ol eate, and then the m xture was heated to 70C. After the t enperature of
the m xt uPBhERE RATHCE oS, olithpsaed ralymerswpsrnoasatedy Themwdbing
nitrogen. Then a mi.xture of 9 parts by weight of butyl acrylate, 1 part of
acryl oni t VPI&MENTRE0 Feas § 1 dimesrgosdingse dhptrasiowsparideld S’ldfw before Aft er
30 m nutes, 0. rt (sol.id content) of 2 % potassi um persul fate aqueous
sol ution REE %gaggh?ﬁé]ﬁé 180 Ogﬁheﬁéqn}mﬁ?@é@hﬂmmﬁbgmomgrsf ?)rAlatn,. I hour .
Ther et s.continuously added m xture of 81 parts of 20 but acryl ate,
9 part‘:g \cl)\%g r%loérﬁtﬂ’qi?%‘,erﬁ‘ Eaﬁ Lttent dgae QRtamed dpt daying ghet

Tt PORRETEIE | o Vol TR 2 Tl 2 0y a8 seed
110 2 B d FGL ST TE) e e polymer akex 51 gnd O parts

polymer was first expanded by water and then dispersed into water in _ |

pieces.' The dispersion solution was filtered using @ paper filter and

10 dried, and then water-soluble element (in this case sodium oleate} in the

polymer dissolved by'wafer entered into the poiymér was measured.

The extraction ratio of the dissdlved water-soluble élefnent was 90 %.

| There were mixed 2 pal;tS (solid content) éf the seed polymer

latex S-1 and SO parts of watér, and then the mixtur;: was heated to 50°C.

is Affer the tempefratufe of the mixture went up to 50°C, displacement was

,performed by wusing nitrogen and 0.4 part (solid contént) of 2 %

potassium persulfate agueous: solutioﬁ was added theréto. To the

mixture was co;itinuously added, over six hours, an emulsified solution

in which a mixture comprising 98 pa.ri‘:s of butyl acrylate, 0.3 part of ailyl

20 mefhacrylate, 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;l 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



25 a m xture conprising 98 parts of butyl acrylate, 0.3 part of allyl

met hacryl at e, 0.m7)5 part (solid content) of 5 % sodium | aur@pﬁﬁ’PP%%Qaa/‘qaqueous
solution and 400 parts of water was finely dispersed by using a 5 Cctober
2004 - 1 4 honogenizer. The mixture was stirred for an hour at room
tenperature, and the particle size of the seed pol yner was neasured. The
swelling volunme ratio was 11 tines-adcdrding to the ratio of particle
sizes before and after the addition of the enulsified solution of the

drying. thE S8 THPhrRbopext & elhyiennsiaminefaiganes yraciods Nassls 100 g
Seed  pol 6 G PATeOTe RBAIIY (BTRAE dndSuHeRy tSper J6d i owst er | n
O rod. anfoPNSTEATS, - B CRURBHE (¢9/mERSnBACKS bl o capefhyin t he
Bt act i ol e R e B SeLar cmune b aEPRYERine v bous: anror o
bar s br ke PR O Roduatd risees Hotbok ol & el
uei ng o ¢ PRy RRE R G Yellnd BnBreiane PR St 008 e per sul ate
over six hours, an oG LE G 18R [ At et e e R ey o8
P ® 4 OL o BHlatiaB i Y ool erfla tHdliméle, THIRE LU Snd A a0
obtain 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



| auryl sul f at eaqueous sol uti on and 400" parts of water was finely dispersed
by using a honogenizer. After that, post-polynerization wasOchruERY%ed f or
two hours to obtain a rubber latex R-I containing water in particles,

havi ng average void ratio of 50 % and particle size of 0.16 m 25 After 85
parts (solid content) of the rubber latex R | was heated to 45C, thereto
were added 0.15 part (solid content) ofs 5. % sodiumlaurylsulfate aqueous
solution, 0.0016 part of ferrous sulfate 5 Cctober 2004 - 1 5

(FeSO4. 7TH20O), - 0.004 part of ethyl enedi am netetraacetic acid-2 Na salt and
0.2 part cofidsuednin fthrenelatedytmmsfsoxy! i eExAmplei 3 e&sepeotMdnugys! y
added a m xture conprising 15 parts of nethyl nethacrylate and 0.01 part

of cumenerhgdnépef txdatecyl encaaphanrusahtbropelgshenoingid g8éd OblYRST
conducted for an hour to obtain a graft copolymer latex (G 1? havi ng an

average pearei chengede fofm0 31p4rtm tahl spargf fraapot7y peirts atexg (Farts, Was
coagul ated with calcium chloride, and subjected to thermal
t r eat menresgetipkelst i Mesadics dreyshgwrt in Talbia@iln a hol | ow graft copol yner
(A-1) in the formof powder 10 To 100 parts of a vinyl chloride resin
(avai$abl e from Kaneka Corp., KANEVI NYL S400) having a pol ynerization
degree of 400 were mxed 9 parts of the hgllow graft copolyner (A1), 3.0
parts of octyl tin nercaptide, 1EXAMPLE0DSB 'stearyl al cohol, 0.5 part of
stearic amde, 0.5 part _of diol nobntanate, and 1.0 part of a processing
ai d (avail abl e fr SitheRimaaegudapon, Pheonal Tireatinetity formastient olideg by
using a 50 nm -single screw extruder .(type VS50-26) made by Tanabe Pl astic
Machi ne powder by dehydration, compounding, molding and evaluation were
conducted in the same manners as in Example 1 except that the
10 ' temperature for polymerizing the seed polymer was changed to S0°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



K: K. under conditions of a rotational speed of 30 rpm C1:140C, C2:160C,
C3:160C, C4:16 5C and D: 160C, to obtain a resin pellet. TheRoARE2PR| n
pellet was injection nolded by using an injection 20 nolding machine

| S-170G made by M tsubishi Heavy Industries, Ltd. (CI| : 150C, C2: 160C,
C3: 170C, nozzle: 175C, nold tenperature: 40C) to obtain a test piece for
dunbbel | and 1zod test. |zod, strength jwas. neasured according to JI S-K7110.
Results are shown in Table 1. 25 EXAMPLE 2 Synthesis, coagul ation, thermal
treatment, formation of dry powder by dehydration, conpoundi ng, nol ding
and eval udtymnawes 50 Qerdden thedirst folgmertradiont edd thdththesamurnper s as
in Exanple 1 except that the anounts of t-dodecyl mercaptan used for

pol yner i ziStgrarke weee0 meirysén ther secomahpelyrienzatonar Restibtslapashowhs om 27
parts to 9 parts, respectively. Results are shown in Table 1. 5 EXAMPLE 3
Synthesis}néBﬂéﬁlbtion, thermal treatment, formation of dry powder by
dehydration, cohpoundi ng, mol ding and eval uati on were conducted in the
same nmanners as in Exanple 1 except that the 10 tenperature for

polynerizing the seed polynmer was changed to 50C. Results are shown in
Tabl e 2. EXAVPLE 4 COMPARATIVE EXAMPLE 1

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.



Synt hesi s, coagul ation, thermal treatnment, formation of dr 15 powder by
dehydration, conpounding, nolding and -eval uation were con%@élogﬂr?qp"‘t he
same nmanners as in Exanple 1 except that the conposition of the seed

pol ymer was changed such that the amount of butyl acrylate was 5 parts and
t he anount of styrene was 5 parts in the first polynerization and that the
anount of butyl acrylate was 45 part.s 28 and the anount of styrene was 45
parts in the second polynerization. Results are shown in 'Table 1. EXAMPLE
5 Synthesis, coagulation, thermal treatnent, formation of dry 25 powder by
dehydration, conpoundi ng, né}@MRABNTI\E HEXAMRIE ®re conducted in the sane
manners as in Exanple 1 except that the conposition of. the seed pol yner
was changed such t Hsften mexinmA0 pHrts oOwtatbe 2D partd of sodivireskeanes 10
parts in the first polynerization and that the anount of styrene was 90
parts in tiePestord Balwneeiyiate and ®Rds plart drp-reéntimne Hadlopetoxfile
COVPARATI VE EXAMPLE 1 A m xture conprising 100 parts of butyl acrylate, 0.5
part of X9t addedatrsncieeand theantgureovid heatednt) F$9°G %Afeditia
-lauryl sulfate aqueo%s solution and 450 parts of 'water was finely

di sper3ed "B RIEEARG R O KBAdgEHIFe werihup-tot BE°Gi ’eneso waeresadded d.062 an
hour at room 10 tenperature. To the m xture were added 0.002 part "of
ferrous sb@fhte ?ées&%), spilisds patiteSyd. €Had) ened.Qfbnet parhaceef c

aci d-2 I\lae%l(:il}lrltc:’rlediaminetetraua.cetic acid2 Na salt and 0.2 part of sodium
formaldehyde sulfoxylate, and the polymeﬁzaﬁon 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



0.2 part of sodium formal dehyde sul foxylate and 1.0 part of p-nenthane

hydr oper oxi de.” Pol yneri zati on was conducted for 4 hours at®20€be?@Wtain a
rubber latex (R-2) having a void ratio of 0 %and a particle size of 5
0.15gm After 85 parts (solid content) of the rubber latex (R 2) was

heated to 45C, thereto were added 0.15 part (solid content) of 5 % sodium
| auryl sul fate aqueous solution, 0.0Q1 part. of ferrous sulfate

(FeSO4. 7TH20O), 0.004 part of ethyl enedi am netetraacetic acid-2 Na salt, 20
and 0.2 part of sodium formal dehyde sul foxyl ate. Thereto was continuously
added a nitheubutydf adylptr (s GémyetrayivenExhanlyl 2t wasnchafzéd tBafdethlyl cumene
hydr oper.oxi de over an hour. Post-polynerization was conducted for an hour
to obtai n methagralatgr & t thropoigpesiticat ©f ¢ Yeedholpmhean aRes@EEe pasticl €
size'of 0.18 um Post treatnent, nolding 25 and eval uati on were conducted
in the safrovemierladdeiln Exanple 1. Results are shown in Table 1. 5
Cctober 2004 - 1 8 COVPARATIVE EXAMPLE 2 After m xing 200" parts of water
and 4 parts of sodiumoleate, 10 parts of butyl acrylate and 0.1 part of

p- nent hane hydroperoxide were added thereto, and the m xture was heated to
50C. After the 5 tenperatur SQMRARATIVE BREAMIPRE WD to 50C, thereto were
added 0.002 part of ferrous sulfate. (FeSO4. 7H20), 0.005 part of

et hyl enedi ami net et FFaH8ERts, eaggilating, shermaldreatingat t fortnastioh uwh dry

f or mal dehyde sul foxyl ate,- and the pol yneri zati on was conducted for an
powder by dehydration, compounding, molding and evaluation 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.
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conducted in the sanme manner as in Exanple 1 except that 3 parts of

t - dodecyl nercaptan used for polynerizing. the seed pol yrre'ﬁ“ Qe"lgpr’hanged
to 0.05 part of allyl nmethacrylate in the first polynerization, and that
27 parts of t-dodecyl nercaptan was changed to 0.45 part in the second
pol ynmeri zation. 5 Cctober 2004 20 COO0OOL, 0OOOOOO O\ -ti COm1-4
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a- INDUSTRIAL APPLICABILITY
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 monomer shows an excellent improving effect on impact resistance for a

thermoplastic resin.
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| NDUSTRI AL APPLI CABI LI TY The inpact nodifier conprising a ?%B@Pf?%%x
containing water in particles obtained by seed polynerization with seed
polymers which are highly hydrophilic and sufficiently swellable into a
rubber 5 nononer shows an excellent inproving effect on inpact resistance
for a thernoplastic resin. 5 Cctober22004 - 22 CLAIMS 5 1. A rubber

| atex, conprising: water in particles, obtained by seed polynerization
wi th seed polynerization with seed Eolyners whi ch are hydrophilic and _
swel |l able into a nononer for preparChdIMibber. S 10 2. The rubber |atex of
Claiml, wherein 0.1 to 25 parts by weight of the seed polyner is used
based on 100 parts by weight of the nononmer for preparing rubber.

1. A rubber latex, comprising: water in particles, obtained by seed
polymerization with seed polymerization with seed polymers which are hydrophitic

5 and swellable into a monomer for preparing rubber.

-

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 wherein 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 'being 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.



3. The rubber latex of Caim1l, wherein an extraction ratio of a

wat er - sol ubl e substance to water is 10 to 100 % after add@ﬁﬁ“ﬁﬁf@@o%o dry
seed polynmers in twentyfold amount and stirring for an hour, 15 and
wherein a swelling volune.ratio, 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 addisng. a rubber latex to the seed
polymer latex in an amount of 50 times the. seed polyner- and stirring for
an hour. 20 4. The rubber latex of Claim3, wherein said extraction ratio

is 50 to 100 % and Gallde prottsnfprvptapming at f@bber teR FTLiMES; 25 5 A
process for preparing a rubber |latex containing water in particles, which

i s obtai nexhéneisetit: paledmpolyalcrativr HsspefopaledMys adthg nffomers
hydrophilic and swellable into a rubber nmononer for preparrng rubber. 5

Cct ober 2@0atin@3usly, The process for preparing a rubber latex.of Caimb5,
wherein the seed polynerization is perfornmed by addi ng nononers

cont i nuouging wherdimbareitnactorxtatacsf awariwlobla swkeinsotailfes st ance
to water is 10 to 100 % after adding water to dry seed polyners in

twent y$ ol d0 4aodA0 Undftar addigg featan thodry seed pobmwakls g weEHBHOI®L i O,
nmeasur ed . .
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.



fromthe ratio of a latex particle size to an original particle size, is 3
to 20 times, said latex particle size being the val ue aft2Pcibsr 3t
rubber latex to the 10 seed polyner latex in an. amount of. 50 tines the
seed polynmer and stirring for an hour. 7. The process for preparing a
rubber latex of Claim6 wherein said extraction ratiois 50 to 100 % and
said swelling volune 15 ratio is 5._te 45 tinmes. 8. The process for
preparing a rubber latex of Cdaim5, wherein the seed polyner is

synt hesi zed by enul sion polymerization wth a water-soluble initiator. 20
9. An inpact nodifier for a thernopABSTRAQESIi n, which is  obtained by
graft copolynerization with the rubber latex of Claim1. 5 Cctober 2004 -
24 ABSTRACT: There is provided a rubber latex for an excellent inpact
modi fier used for a thernmoplastic resin. A rubber |atex containing 5 watér’
in particles obtai gty is epubvided nar zbbéonawx fosead Gala@tsimpalceh are
hi ghly hydrophilic and sufficiently swellable into a rubber nononer is
used as ampdiftast usedi forr fthermofiestiopteadti ¢ A esibber latex containing

5 .water in particles obtained by seed pblymeriza’tion with seed polymers
which are highly hydrophilic and sufﬁciently swellable into a rubber

monomer is used as an impact modifier for a thermoplastic resin.



