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TECHNICAL FIELD

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

10
BACKGROUND ART

In order to improve impact resistance of a thermoplastic resin,
it is known to- mix a copolymer containing a diene-based rubber or an
acrylate-based rubber. For example, there is a process disclosed in

15 Japanese Examined Patent Publication No. 39-1903S5. Rubber
components are resourcefully studied for achieving higher impact
resistance. Suggestions are, for example, a method of 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-
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 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




-as @ vinyl chloride resin, what plays inportant roles are stress _
concentration of a nolded article and formation and expansion of voids 2 in
a rubber by m xing the above copol ynmers (inpact nodifier). For obtaining
“the stress concentration, it is essential to introduce a rubber conponent
havi ng el astic nodulus significantly lower than that of a thernoplastic
resin. Formation and expansion of voids ifi & rubber are 5 expected to
contribute intensely to growh of shearing yield particularly having |arge
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Therefore, how to promote formation and expansion of voids
10 in a rubber component is extremely important at impact to a molded
article, i.e. under stress. It is considered that formation and expansion
of voids in the rubber component is significantly influenced by cross-
linking state of the rubber. Also, when a rubber component is
previously made hollow, there is possibility that voids are easily
15 propagated under stress.

Then, various investigations were made with respect to a
novel process for preparing a rubber latex used for an impact modifier
which remarkably improves impact resistance of a thermoplastic resin.
As a result, it has been found that a rubber latex having water 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 Namely, the present invention relates to a rubber latex
containing water in particles, which is obtained by seed polymerization

with seed polymers which are hydrophilic and swellable into a rubber



- Nanely, the present invention relates to a rubber |atex containing water
in particles, which is obtained by seed polynerization wth seed polyners
whi ch are hydrophilic and swellable into a rubber 3 nonomer. In the above
“rubber latex, 0.1 to 25 parts by weight of the seed polyner is preferably
used based on 100 parts by weight of a latex rubber. 5 In the above rubber
latex, it is preferable that an extractioh “ratio of a.water-sol uble
substance to water is 10 to 100 % after adding water to dry seed pol yners

in twentyfolg and stirring for an hour, and that a swelling volune
ratio, rreasure romthe ratio of a latex particle size to an original
particle size, |s3t P& ze bei,ng th
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15 tinmes. 15 HigPresent invention aI so relates to a process for preparing
a rubber | atex cont aining water in particles, which is obtained by seed
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a rubber nononer. the process preparing at ex
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and stirring for a hat a swel'ling volune rati
and that a swelhng volume ratio, measured from the ratlo of a latex

particle size to an original particle size, is 3 to 20 times, said latex

10 particle size being the value after adding a rubber latex to the seed
polymer latex in an amount of 50 times the seed polymer and stirring for
an hour.

More preferably, the extraction ratio is 50 to 100 % and the
swelling volume ratio is 5 to 15 times.

15 The present invention also relates to 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.

In the process for preparing a rubber latex, it is preferable

20. that the seed polymerization is performed by adding monomers
continuously, an extraction ratio of a water-soluble 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,

25 is 3 to 20 times, the latex particle size being the value after adding a
rubber latex to the seed polymer latex in an amount of 50 times the seed

polymer and stirring for an hour.



-measured fromthe ratio of a latex particle size to an original particle
size, 25 is 3 to 20 times, the |latex particle size being the value after
adding a rubber latex to the seed polyner latex in an amount of 50 tinmes
"the seed polymer and stirring for an hour. 4 Mre preferably, the
extraction ratio is 50 to 100 % and the swelling volunme ratiois 5 to 15
tinmes. In the above process for preparrng4a'rubber | atex, the seed polyner
is preferably synthesized by emul sion polynerization with a 5
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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 weight saving for plastics.
For example, the following methods are well known (“Gosei Latex no Oyo
(application of synthetic latex)”, Takaaki Sugimura et al., p 285):

15 (a) a method wherein a W/O/W emulsion is prepared, and a monomer in
the O layer is polymerized (O: lipophilic, W: hydrophilic);
(b) a method wherein core-shell particles having swellable core is swelled
at temperature of at least glass transition temperature of shell layer to
make hollow;

20 (c) a method by using two-step polymerization 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 polymerized 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.



-finely dispersed in water to make an O/ Wenul sion, and the nonomer is 25
pol yneri zed to renove the oily substance; and (e) a nethod by using
rigration of a carboxylic acid copolynerized into a particle under acidic
-or alkaline condition in the particle. The process for preparing a rubber

| atex containing water in particles of the present invention differs from
these nethods. It is the process for preparing a latex having voids filled
wi th water through the polynerization progress by seed polynerization with
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but adi ene rubber, but there

10 the 11ke Further, the void ratio can 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 preparing a

15 rubber-containing gfaft copolymer by graft polymerizing a monomer or
the like, which generates a polymer compatible with thermoplastic
resins, onto the rubber latex containing water in parficles obtained 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



-is no probl emwhen a hard polyner such as a butyl acryl ate-styrene 25

copol ymer or a styrene-acrylonitrile copolymer is used. However, they are
tequired to be highly swellable to the nononmer generated in the follow ng
“step and have strong hydrophilic property for incorporating 6 water into
the particles. As a method for inproving gwelling property of the seed
polynmer to a rubber nononer, it is inportant to make the polarity suitable
for the rubber nononmer at first. Then it is effective to lower the 5

nmol ecul ar I t lymer to a notable degree by using a chain
transfer aggkg?érsg{tgc@%n%gﬁ?%lﬁgpol ynmeri zation tenperature and adding a
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met hyl acryl ate, mnethyl hacryl at e noners ‘havi ng

sof teni ng t exd&id HNergd SnifighebpMiidtoPm t he viewpoint of inproving 20
swel ling property into a rubber nononer. The initiator for the seed pol yner

preferably includes, Bffecfiot mpaiédsYbAimpdrtiid 89 dr8phidprypbyer aphihki
wat er-sol uble initiators.
seed polymer include (a) a method for using a hydrophilic monomer for

10 the seed polymer, (b) a method for introducing a highly hydrophilic
initiator end group and (c) a method for lowering the molecular weight of
the seed polymer by using a chain transfer agent, particularly in a large
afnount, selecting high polymerization temperature and adding a large
amount of initiator.

15 Examples of the monomer used for the seed polymer of the
present invention include the above hydrophilic monomers, alkyl
acrylates, alkyl 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 preferably 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.



- Typi cal exanples of the highly hydrophilic water-soluble initiators are

pot assi um persul fate and ammoni um persul fate. The anount of the 25
initiator is preferably 0.1 to 1 part by weight, and nore preferably 0.3 to
"0.7 part by weight based on 100 parts by weight of the nononer used for

the seed polynmer. 7 It is preferable to synthesize the seed polyner of the
present invention according to emulsion %orynerization by using the above
wat er-soluble initiator fromthe viewpoint of inparting hydrophilic
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The lower limit of the polymerization temperature is 40°C, preferably

10 50°C, while the i.lpper limit of the polymerization temperature 80°C,
preferably 75°C.

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

15 The weight average molecular weight of the seed polymer is
preferably 500 to 4,000. When it is less than 500, synthesis tends to be
difficult. 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 um, synthesis thereof |
tends to be difficult. When it is larger than 0.1 pm, swelling property
tends to decrease. The lower limit of the average particle size is 0.040

25 um, preferably 0.045 um. The upper limit of the average particle size is

0.1 pum, preferably 0.08 um.,

The standard index for the hydrophilic property of the seed



-0.040 to 0.1 m Wen it is smaller than 0.040 m synthesis thereof tends
to be difficult. Wien it is larger than 0.1 m swelling property tends to
decrease. The lower limt of the average particle size is 0.040 25 m
“preferably 0.045 m The upper limt of the average particle size is 0.1 m
preferably 0.08 m The standard index for_ the hydrophilic property of the
seed 8 polyner of the present invention i® the extraction ratio of a

wat er - sol ubl e substance to water after adding water to dry seed pol yners
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than 3 15 tines or nore than 20 tines, there is a tendéenc t VoI

of the rub fdraldy 3¢oes not increase. The upper linmt of the swelling
~volunme is 20 tines, preferably 15 tines, while the lower limt of the

01 yrer i the Tubber | Bt er e o Srere oty S g TharT e by e b
Easgd on 10Gqigtier toytheighbepindh6mer in the present invention is the swelling
10 volume ratio measured from the ratio of a latex particle size to an
original particle size, said latex pérticle size being the value after adding
a rubber latex to the seed polymer latex in an amount of 50 tifnes the
seed polymer and stirring for an hour. Preferably, the swelling volumé
ratio is 3 to 20 times in the present invention. When it is less than 3
15 times or more than 2.0 times,.there is a tendency that void ratio of the
rubber latex does not increase. The upper 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 of 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, thére is a tendency that impact strength of the molded
25 article is not improved because fhe 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



“latex rubber. Wien it is less than 0. 1 part by weight, there is a

tendency that inpact strength of the nolded article is not inproved due to
col | apse of the graft copolynmer 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 inproved because the rubbef is cured to |ower stress
concentration ratio. The upper limt of the seed pol yner anount is 25

parts by weight, and nore preferably 10 parts by weight, while the lower 9

limt of thejgae a 1S, a [ and.nore .
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i s requiredydedowe significantly lower than that of a 10 matrix resin.
Exanpl es of the rubber satisfying these conditions are a diene rubber, an
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of the olefin rubber are an ethyl ene-propyl ene rubber,
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 rubber, an acrylic rubber, a silicon 1;ubber 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. Exampleé of
the silicon rubber are a polydimethyl siloxane rubber and the like.
Examples of the olefin rubber are an ethylene-propylene rubber, an

20 ethylene-propylene-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 allyl

methacrylate, divinylbenzene, diallyl phthalate, polyethylene glycol



- 20 et hyl ene- propyl ene-di ene rubber and the like. The cross-Ilinking agent
used for rubber polynerization prevents the rubber particle from
collapsing into smaller pieces at nolding. Wen an amount ther eof is too
“nuch, it does not collapse at all in nolding, but voids are not easily
expanded at inpact (under stress) 25 andlthere is no remarkabl e i ncrease of
the inpact strength of the final nolded drticle. Exanpl es of the
cross-1linkabl e nononer are allyl nethacrylate, divinylbenzene, diallyl
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Herein, the continuous addition refers to adding nononmers continuously at

a constant flow rate THherwbbpariatéoof ahdi threBeRf MRtk ';%?é%aib%%
pol ymeri zation tenperature of 30 to 60C, preferably 40 to 55C. en the
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pol yneri zation conversion ratio does not rise easily. Wen it"i hi gher
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col |l apse of the rubber at nolding. The average void ratio of the rubber is
preferably Polpm@piZ4tion heat can be constant so that polymerization temperature
10 is easily controlled. Hefein, the continuous addition refers to adding
monomers continuously at a constant flow rate.

The preparation condition of the rubber latex is
polymerization temperature of 30 to 60°C, preferably 40 to 55°C. When
the polymerization temperature 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 tends 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 less than 3 %, improving effect on impact

20 strength tends to be small. .thn the average void ratio is more than
90 %, improving 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 um. When it is smaller than 0.1 um, synthesis tends to be

difficult. When it is larger than 0.3 pm, there is a tendency that void




- Wien the average void ratio is less than 3 % inproving effect on inpact
20 strength tends to be snmall. Wen the average void ratio is nore than 90
% inproving effect on inpact strength tends to be small due to collapse

- “of the rubber particles at nolding. The lower linit of the average void

ratiois 3 % nore preferably 20 % The upper linmt of the average void
ratiois 90 % nore preferably 80 % 25 He average particle size of the
seed rubber is preferably 0. 1 to 0.3 m Wen it is snaller than 0.1 m

synthesis teags 6101:1'?51,1?5%{- 1eftklis n\cgtqpﬁ}éaé. ! a’f‘llqg {l%x?(lgfiin%%féf Rh?@é}gggéee lrf] o

a tendency that voli ratio e rubber

lower 1imt gdrt{dle sBeelsa®8 LRAThbEL Bréfe&blS0% 2 find! E%ﬁ)reflera Y Qs 12
P SiZe'1s 0.3™m rémﬁ8él?€ébly

m The upper imt of the average partic

0.25 m The Gphke %pgkyé‘rgfzevy%i&? ,Elgl‘.lt’ gﬁﬁf,en@?ef&??%% ifier inthe 5

present invention Can be prepare rirza nomers onto the

nhancenent ot hods sioh e iy S RICIRREL 48 P Bt SRS ™

enhancenent net hods such as aci

rubber partigregent h@vé}l{@&ﬁ_&zﬁp%l&%ga‘f‘@a %Oﬁgﬁéﬁzaﬂok(%o%g% §BEA§, :

the 10 present invention is obtained by I'ZI ng

vei ght,  preher alibled 2pd@ides PAS tghe)y 2] Pt 401 Emg&{f?r l sgoce
of go to Io90 parts gy2pwei glght? prefee?agly %‘8 ?o% epa ts b@dgﬁg?%ﬁ%f gg

rubber | at exbtaitdd BycaitientdmeWhanckwls EQE&%&%RP%%&%A&?@&B%?O
parts by weight, the inproving effect for inpact resistance 1s small. Wen

it is 15 noealdiaedénpal bsrubybeyepaiticleparticles of the inpact nodifier
coll apse at nolding of the m xed conposition, and the inproving effect for
i npact resistance ofTHgrafldgblpmler Gl kidteaoreas Wkmpact modifier in the
10  present invention is obtained by polymerizing 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 weight of a rubber latex |
(solid content). When the rubber component is less than 30 parts by
weight, the improving effect for impact resistance is. émall. When it is
15 more than 90 parts by weight, particles of the impaét modifier collapse
at molding of the mixed compos.ition,-and the improving effect for impact
resistance of the molded article becomes small. |
As the monomer polymerized in the presence of the rubber
particles, it is preferable to use a mohomer Or a monomer mixture
20 containing at least one selected from the group coﬁsisting 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,

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



“As the nononer polynerized in the presence of the rubber particles, it is
preferable to use a nononmer or a nononmer mxture 20 containing at |east
one selected fromthe group consisting of a (nmeth)acrylate, an aromatic
“vinyl compound, a vinyl cyanide conpound and vinyl chloride in an anount
of at least 60 % by wei ght. Exanples of the (neth)acrylate are nethyl

met hacryl ate, ethyl methacrylate, butyl nethacryl ate and 2-ethyl hexyl

met hacryl ate; 25 nethyl acrylate, ethyl acrylate, butyl acrylate and

2-ethyl h I Laat e ' anples of the aromatic yinyl
e LA M B b

es o e Vvinylmps . . 'y
ey i 11 SnHAOTERE R Ao opfst B
Chl ori do-r eargi g OF EhE mikeh i PTG e bafhd Sa diRk Rl ide abain. an
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the vinyl chloride resin ar ol y(vinyl "¢ c T ot e was
ot hyl oe uhi e crat SR A PR BRIt Ui S R oo
ol y( ot hyl 10 ek ner gl ) i, S EPHeE g of A€ 84K ShOMBR yRighE e of
Bnd Ltyrone by Ch e R e nonary Poat ) D echlihe PG °
B et hy | Sty T one ey eR AT o g SR, i T B ARE ehBigeer
a styrene - geghi hyhgt pengkacr) d}@d}h Tdd &f E}?@fééé’x%ﬁfc r8sin are poly(methyl

styrene-a-net hyl styrene-nal ei m de-acrylonitri
10 methacrylate) and a copolymer of at least 50 % by weight of methyl

methacrylate with monomers such as methyl acrylate, butyl acrylate
and styrene which are copolymerizable with methyl acrylate.
Examples of the styrene resin are polystyrehe, a styrene-acrylonitrile
copolymer, an a-methylstyrene-acrylonitrile copolymer, a styrene-
15 maleimide éopolymer, a - styrene-a-methylstyrene-acrylonitrile
copolymer, a styrene-a-methylstyrene-maleimide-acrqunitrile
copolymer, a styrene-maleic anhydride copolymer and the like.
Examples of the carbonate 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(butylene 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 thermoplastic resins. When the amount is less than

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



"copol ymer, a styrene-mal ei ¢ anhydride copolyner and the |ike. Exanples of
t he carbonate resin are bisphenol polycarbonate, aliphatic polycarbonate
and the |like. Exanples of the am de resin are nylon 6, 20 nylon 6.6, nylon
12 and the like. Exanples of the ester resin are pol y(ethyl ene

terepht harate), poly(butyl ene terephthar?te) and the like. Exanples of the
olefin resin are pol ypropyl ene, polyethy é%ej cyclic polyolefin and the
like. It is preferable that the anount of the inpact nodifier of the 25
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were m xed 200 parts of water and 4 parts _ % he
ni xture was iherstall, but e pAfdedit ihbentierrRrAdulimitdd thhgtgi xture went up to

70C, displacenment was perfornmed by using 15 nitrogen. Then a m xture of 9
parts by weight of - buhyExagiple@tpartt £l *%Pimean “part by weight” and “% by
weight”, respectively, unless otherwise noted.
10
EXAMPLE 1
There were mixed 200 parts 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 butyl acrylate, 1 part of
acrylonitrile and 3 parts of t-dodecyl mercaptan was added thereto.
After 30 m.inutes, 0.5 part (solid content) of 2 % potassium persulfate
aqueous solution was added thereto, and polymerization was conducted
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 seed polymer latex (S-1) having aﬁ average particle size of 0.04
wm. 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 5 % sodium laurylsulfate

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



acrylonitrile and 3 parts of t-dodecyl mercaptan was added thereto. After
30 mnutes, 0.5 part (solid content) of 2 % potassium persul fate aqueous
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 acryl ate,
9 parts of acrylonitrile, 27 parts of t-ollodecyl nmercaptan over three
hours. Post-pol ynerization was conducte&d f‘br‘z hours to obtain a seed
polymer latex (S-1) having an average particle size of 0.04 m After

of “water, "t R ECRo Rl el 9o MR ERen FBinq T v asTbometutre.
ST 1 PSP e B Sl e eSS
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solid content was obtained by drying the see pory r t ti1r ed?ﬁ?‘é? n
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case sodi umpollgaice)whs fift® exRANIR] by @g@ér\/gﬂgb%}héé@gﬁgs%&%tegr ed i ‘gta?%% Prgbl .

pol ymer was neasured. The extraction ratio o ol ved wat er-

A e N R
to 50C. 10 dried, and then water-soluble element (in this case sodium oleate) in the
polymer dissolved by water entered into the polymer was measured.
The extraction ratio of the dissolved 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.
15  After the temperature of the mixture went up to 50°C, displacement was
performed by using nitrogen and 0.4 part (solid content) of 2 %
potassium persulfate aqueous solution was added thereto. To the
mixture was co_rﬁinuously added, over six hours, an emulsified solution
in which a mixture comprising 98 pérfs 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, post-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 O. 16 WIm.
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 of ferrous sulfate



- 15 After the tenperature of the mxture went up to 50C, displacenment was
performed by using nitrogen and 0.4 part (solid content) of 2 % potassium
persul fate aqueous solution was added thereto. To the mixture was
“continuously added, over six hours, an enmulsified solution in which a

m xture conprising 98 parts of butyl acr E@te, 0.3 part of allyl 20

nmet hacryl ate, 0.75 part (solid content) of° 5 % sodi um | auryl sul fat eaqueous
sol ution and 400" parts of water was finely dispersed by using a
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hydr oper oxi over an hour, and 5 post-polynerization was con or an
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size of 0.19 copol yner was coagul ated with

cal cium chlori de, armhi%ugﬂae@&@goltyeném&rteﬁl(etwaia_ at%gage'&iwﬂeam th

drying, to obtain a hollow graft copolynmer (A-1) in orm of powder.
To 100 part shdbridey anyl siehileetddien tmlrﬁara%atﬂn@alt,edéhgmmlé@m @@ﬁgg; tot
e parts

KANEVI NYL S400) having a pol ynerization degree of 400 were m x
of the hol | obtgiratt holpwl gt coéPelimeB (A Ipadnttheoforae by pokider.
10 To 100 parts of a vinyl chloride resin (available from Kaneka
Corp., KANEVINYL 8400) having a polymerization degree of 400 were
mixed 9 parts of the hollow 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 1.0 part of a'processing aid (available- from
15 Kaneka Corp., PA10). The mixture was extruded by using a 50 mm
single screw extruder (type VS50-26) made by Tanabe Plastic Machine
K.K. under conditions of a rotational speed of 30 fpm,' C1:140°C,
C2:160°C, C3:160°C, C4:165°C and D:160°C, to obtain a resin pellet.
Then, the resin pellet was injection molded by using an injection
20 molding machine IS-170G made by Mitsubishi Heavy Industries, Ltd.
(C1l: 150°C, C2: 160°C, C3: 170°C, nozzle: 175°C, mold temperature:
40°C) to obtain a test piece for dumbbell and Izod test. Izod strength

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

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

powder by dehydration, compounding, molding and evaluation were



“nercaptide, 1.0 part of stearyl alcohol, 0.5 part of stearic amde, 0.5
part of diol nontanate, and 1.0 part of a processing aid (available from
15 Kaneka Corp., PA10). The mixture was extruded by using a 50 nm single
“screw extruder (type VS50-26) nade by Tanabe Pl astic Machine K. K under
conditions of a rotational speed of 30 rqq% C 1:140C, C2:160C, C3:160C,
CA:165C and D: 160C, to obtain a resin pel'l'et” Then, the resin pellet was
i njection nolded by using an injection 20 nol ding machine | S-170G nade by

i shi  Hesvw ! . .- 150C.. ...160C, .C3. 170C, nozzl e:
g/l?tS?JUblrr;P:j tenpdé?%?glrjzﬁrtﬁ%b?%g 6%4%%&61 atseépc\?xg%s]%orlloﬁgﬁ%liha&néﬁ?zod
I 0 - K7.1. esults are
Shown i n TablLop ol R AR RER 108 oeP maﬂzu}slwgmfeé POKTRERL
i HO ] i 0, 7 undi ng, i.ng, an
Legrﬁglt iognoffxvlgglgé/-c 16 'conigﬁgitjg%yﬁé\ﬁ{slhggséﬁg)%rrgmggérrg gsfriof??r@a Ig RPaEi&ept

that the a i - dedi| g I g lﬁsa[qg for polynerizing the seed
pol ymer m?ﬁgggﬁgﬁgggtfrom 3!%2??55?1?)8&1??%“ ,eflr'om 27 parts to 9 parts,
respectigely. Results are shown in Table 1. 5 EXAMPLE 3 Synthesis,
coagul ation, thermal treatment, formation of dry powder by dehydration,
conpoundi ng, nol di ng and eval uati on m@@@uct ed in the sane manners as
in Exanple 1 except that the 10 tenperature for polynerizing the seed

pol ymer was changed t3yi9Hesis,Resahiiat@it GROWhI fred8leBit] formation of dry
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 50°C.

Results are shown in Table 1.

EXAMPLE 4

Synthesis, coagulation, thermal treatment, formation of dry

15 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
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 amount of styrene was 45 parts in the second polymerization.

Results are shown in Table 1.

EXMAPLE 5
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



"EXAMPLE 4 Synthesis, coagul ation, thermal treatment, formation of dry 15
powder by dehydration, conpounding, nolding and eval uation were conducted
tn the sane manners as in Exanple 1 except that the conposition of the
seed pol ymer was changed such that the anount of butyl acrylate was 5
parts and the amount of styrene was 5 part; in the first polynerization
and that the anount of butyl acrylate wad 45 parts 20 and the anount of
styrene was 45 parts in the second polynerization. Results are shown in

A : aernpl _treat formati on. of
jobl e, EUBBESE potoeph s con kel oL R TR R

conducted | asti g&rﬂ{?' i th t conmposi tion
of the seednsptg:ﬂgnrrg?&%/ag@c ﬁ{ltgelg ghé(.:lﬁ t ha pﬁl%mgié%‘éﬁ Ol aft-aesftﬁss alf Y& was
10 parts in jpheable $t pol ynerization and that the amount of styrene was 90
parts in the second polynerization. Results are shown in Table 1. 5
COVPARATI VE EXAMPLE 1 A mixture conprising 100 parts of butyl acrylate, 0.5
part of - allyl methacrylate, 1.2 parts (solid content) of 5 % sodi um

| auryl sulsfate aqueous sol uti cDOMPARBATE ExANPYRE gf was finely dispersed
by using a .honobgenizer, and the m xture was stirred for an hour at room 10

tenperature. To the nAhiiteréoenpadats 90008aRArdf 91 sl £a.8+ of
(Frergo4. 7H20), 0.005 part of et hylgnegiggam' ne etraacettl;}{: a({?%?-scf %a ?glt, 0.2

part of sodialiglfmetibAcieiiytts S0l pavtyl @bEdathtén®) 8851%8oIuEIENAN S ulfate
hydr oper oxi de. Pol yneri zati on was conducted for 4 hours at 40C to
aqueous solution and 450 parts of water was finely dispersed by using a
homogenizer, and the mixture was stirred for an hour at room
10 temperature. To the mixture were added 0.002 part of ferrous sulfate
(FeSO, 7H,0), 0.005 part of ethylenediaminetetraacetic acid-2 Na salt,
0.2 part of sodium formaldehyde sulfoxylate and 1.0 part of p-menthane
hydroperoxide. Polymerization was conducted for 4 hours at 40°C to
obtain a rubber latex (R-2) having a void ratio of 0 % and a particle size of
15  0.15 um.
| After 85 parts (solid content) of the rubber latex (R-2) was
heated to 45°C, 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 ethylenediam_inetetrélacetic acid-2 Na salt,
20 and 0.2 part of sodium formaldehyde sulfoxylate. Thereto was
continuously added a mixture of 15 parts of methyl methacrylate and
0.01 part of cumene hydroperoxide over an hour. "Post-polymerization
was conducted 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.



- obtain a rubber latex (R-2) having a void ratio of 0 % and a particle size
of- 15 0.15 m After 85 parts (solid content) of the rubber |atex (R 2) was
heated to 45C, thereto were added 0.15 part (solid content) of 5 % sodium
“laurylsul fate aqueous solution, 0.001 part of ferrous sulfate -

(FeSO4. 7H20), 0.004 part of ethylenediam netetraacetic acid-2 Na salt, 20
and 0.2 part of sodium forml dehyde sul fé)@yl ate. Thereto was continuously
added a m xture of 15 parts of methyl nethacrylate and 0.01 part of cunene

hyd id an hour. P i i s~ conducted for an hour
t)c/) E)gltogir (r)1X|a ﬁsa\altlergr aft copol ?@W@WY@%@ME%@ an aver age particlje_

i f 0.18 Post 1 j and eval uation re conducted in
tSIhéesgma mann?r agsi nA{éggkpgﬁéﬁ%?wl?gés{hgtés‘% ) 4??1“’?3‘%\%’ }ltni fate’d‘
COVPARATIVEI@(?MD I L0l parts.of.water an rts of .sodium
ol eate, 10 1pa tsfjt %foz%blé{'lg;lﬂ %%%%%{Jg%%gg 'g.égrﬁa% po?leﬁl-tﬁ'@ﬁltehgﬁgr operoxide
hydr oper oxi dgereMggead éjreFtBera‘?ltd)’th@%&aﬁg%uh?%\é\%gttge%%g. ; OCBbél(‘)tzer

the 5 tenperature of the m xture went Uup
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et hyl enedi am netetraacetic acid-2 Na sa 0.2 par
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hour. After that, a m xture of 90 parts at e and

10 p-nent harecth?wifeangfrﬁﬁleéﬁr&aéeﬁ@né&i@UQUNay @ﬂf’eﬂnahéﬁﬁt Ballt Y BEm

~hours. Post-polynerization was conducted for two hours to obtain a seed

reatment - oy Gine ne Svaraal T an o R pebhPrhAln el Fhdloted%ek an
hour. After that, a mixture of 90 parts of butyl acryla_te and 0.9 part of

10 p-menthane hyd'roperoxide was cohtinuously added thereto over three

hours. Post-polymerization was conducted for two hours to obtain a

seed polymer latex (S-2) having an average particle size of 0.04 uIm.

Post treatment, molding and evaluation were conducted in the same

manner as in Example 1 by using the seed polymer latex (S-2). Results

15 are shown in Table 1.

COMPARATIVE 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 Example 2 except that
the butyl acrylate in Comparative Example 2 was 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



“manner as in Exanple 1 by using the seed polyner latex (S-2). Results 15
are shown in Table 1. COVWARATI VE EXAMPLE 3 Synt hesi s, coagul ation, thermal
treatment, formation of dry powder by dehydration, conpoundi ng, nol ding
“and eval uation were 20 conducted in the same nmanner as in Conparative
Exanpl e 2 except that the butyl acrylate_in Conparative Exanple 2 was
changed to styrene in the conposition’ of % he seed polyner. Results are
shown in Table 1. COVPARATI VE EXAMPLE 4 25 Synt hesi s, coagul ation, thermnal

treatment, fiemBtiten 0fvidiy inP - dehydr ati on, conmppundi ng, nol di ng
and eval uati on werg, & Ié%néué?e%%%ﬁ%l%a%&rﬁ%ee? glés’lnﬁﬁéﬂﬂﬁ r i W‘“etq'lyq
Exanpl e 2 exgephad te ik Bhet . actylate 1n, Conparative Exanple 2
was changed to netrﬁgﬁ et ha%ry a?’gglytlhoﬁhéetyég%mgé%i%ﬁgﬁeﬁ‘he%égﬁsp&r‘?mr.
Resul ts are gideMniniTediabl e 1. 5 COVPARATI VE EXAMPLE 5 Synt hesi s,

coagul ation, thermal treatnent, formation of dry powder by dehydration,

conpoundi ng, nol ding and eval uation were conducted in the sane nanner as
in Exanple 1 except that 3 parts of t-dodecyl mercaptan used for

Tot hacry ate in the ti1st polynor g an L e MLES Do te of 1-dodecy

mercaptan was changedsixiRst$ eddgulatior, e REANT ROMENR! f42h4ABN Lr QL2
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 methacrylate in the first polymerization,

and that 27 parts of t-dodecyl mercaptan was changed to 0.45 part in

the second polymerization.
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"1 0O0OON1OOoO0Oa | ENc-Ln OOUMR t - 21 |NDUSTRI AL
ARPLI CABI LI TY The inpact nodifier conprising a rubber |atex containing
~water in particles obtained by seed pol ynerization with seed pol yners
which are highly hydrophilic and sufficiently swellable into a rubber 5
nononer shows an excel |l ent inproving effgct on inpact resistance for a
thernoplastic resin. - 22 CLAIMS 1. Ar bbef | at ex containing water in
particles, which is obtained by seed polynerization with seed pol yners

which are 5 hydrophilic and sygji& i mononer. 2. The rubber
|l atex of Caiml, wherein 0.1 to ZS?isgé%;A%ﬁdm‘%ei?g‘ﬁ?Yof the seed polyner is

atex of Gaim1, whore npeyeiodiieh Eompiiie SRR it ren MiptiEnce

| atex of Claim1l, wherein an extraction ratio o
to water is vftdroin paPti%eaf bBtaiaddl i I YOBIS i
twent yfol d anmount a%d by S%H%Ol%éjﬁ%aﬁgﬁ%ﬁﬁ & pollymers
- which are highly hydrophilic and sufficiently swellable into a rubber
S monomer shows an excellent improving effect on impact resistance for a

thermoplastic resin.



“stivring for an hour, 15 and wherein a swelling volunme ratio, neasured from
tlve ratio of a latex particle size to an original particle size, is 3 1to
20 tines, said latex particle size being the value after adding a rubber

|l atex to the seed polyner latex in an anount of 50 tines the seed pol yner
and stirring for an hour. 20 4. The rubgg%elatex of Claim3, wherein said
extraction ratiois 50 to 100 % and said Ning volume ratiois 5 to 15
times. 25 5. A process for preparing a rubber |latex containing water in
particles, which is obtained by seed p@mwﬁ%ézation wi th seed polyners

whi ch are hydrophilic and swellable int0 a rubber nmononer. - 23 6. The
process for preparing a rubber latex of Caimb5, wherein the seed

pol ynmeri zation is performed by addi ng nononers continuously, and wherein

an extraction ratio of, & WeifHerseldll EOE%EEK\?%?\‘??%%‘] Eﬁt §%5%§Fsgr§ﬁlg€cﬁ'}or1%?gg%

after adding water to dry seed polyners in

for an hour olstatned Swy! | 4¢x@ VEbYHRefighiidn %ﬁﬁur"e&dsfé%%ﬁg% ¥ j Ofa§§i d

| atex particle size to an original particle size, 1

| atex past i diyireiptalibeimy slaad bRk eiitidiag gnLpbber |atex to the 10

seed polyner latex in an anmount of. 50 tines e seed polynmer and stirring
for an hour. 7. The process for preparing a rubber latex of Cdaimé6
wherein said extraction ratio is 50 to 100 % and said swelling vol une

2. The rubber latex of Claim 1, wherein 0.1 to 25 parts by
weight of the seed polymer is used based on 100 parts by weight of the
~rubber monomer. |
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 dry seed polymers in twentyfold amount and
stirring for an hour,
15 and wherein 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 particle size being the value after adding a rubber latex to the
seed polymer latex in an amount of 50 times the seed 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 S. 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.



415 tatiois 5 to 15 times. 8. The process for preparing a rubber |atex of
Caim5, wherein the seed polyner is synthesized by emul sion
pol ymerization with a water-soluble initiator. 20 9. An inpact m)dlfler
for a thernoplastic resin, which is obtained by graft copol ynerization
with the rubber latex of Caiml. 93 .

6. The process for preparing a rubber latex of Claim 5,
wherein the seed polymerization is performed by adding monomers
continuously,
and wherein an extraction ratio of a water-soluble substance to water is

5 10 to 100 % after adding water to dry 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 particle size being the value after adding a rubber latex to the

10 seed polymer latex in an amount of 50 times the seed polymer and

stirring for an hour.

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

15 ratiois 5 to 15 times.

8. The process for preparing a rubber latex of Claim S,
wherein the seed polymer is synthesized by emulsion polymerization
with a water-soluble initiator.

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

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



