DESCRI PTI ON PREPARATI ON PROCESS OF ENLARGED LATEX 5 TECHNI CAL FI ELD The
priﬁtnt I nvention relates to a process for preparing an enlarﬁed | at ex

rore ot P T3 o a procees ror b onar o an-entar sea 1 IMMUUNEAERN

I's econom cal and high in productivity and permts enlarging aidgéex while
retaining the stability of the latex. The present invention relates to a

process for preparing a graft copolymer making use of suc | ar ged
| atex, a resin conposition contai nipigdrI®TAGA t copol ynmer w@wﬂfﬁmwﬁmﬂm
thernoplastic resin, etc. BACKGROUND ART A latex is an emnul h a
pol ymer such as rubber or a plastic is dispersed in the form tdooesl | oid in
20 water by an enulsifying agent. As synthetic |atices, are prepared, for

exanpl e, rubber | ati cEREPARATI®ON PRODESS lort aniiensenihbered at i ces,
acrylonitrile-butadi ene rubber |atices and polychl oroprene rubber |atices;
and resin latices such as vinyl acetate (co)polyner |atices, styrene 25
(co)polynmer latices and acrylic ester (co)polymer latices by emulsion

pol yrer$ zatHEGHNIOA, |[EFHIdes are used in a wide variety of fields such as a
field of synthetic resins, a field of paints, a field of treating agents of
paper and fabri @heaRresente/invsntdion |redidiamedra ey puatess fmncrete  and

asphal t.
P preparing an enlarged latex having a larger particle

diameter by enlarging a latex by aggregation, and more
particularly to a process for preparing an enlarged latex,
10 which is economical and high in productivity and permits
enlarging a latex while retaining the stabllity of the
latex. The present invention relates to a process for
preparing a graft copolymer making use of such an enlarged
latex, a resin composition containing the graft copolymer

15 and a thermoplastic resin, etc.

BACKGROUND ART
A latex is an emulsion in which a polymer such as
rubber or a plastic is dispersed in the form of colloid in
20 water by an emulsifying agent. As synthetic latices, are
prepared, for example, rubber latices such as styrene-
butadiene rubber latices, acrylonitrile-butadiene rubber
latices and polychloroprene rubber latices; and resin
latices such as vinyl acetate (co)polymer latices, styrene
25 (co)polymer latices and acrylic ester (co)polymer latices
by emulsion polymerization. The latices are used in a wide

variety of fields such as a field of synthetic resins, a



A latex is generally an emulsion in which a polyner 5 having a fine
partwcle dianmeter is dispersed. However, a |latex having a |larger particle
dianeter is required in nany application fields as necessary for the end
application intended. A graft copol yner pbtained by polynerizing a vinyl
mononmer in the presence of a rubber 10 latex is used as an inpact nodifier
or the like for thernoplastic resins. In such graft copol yners, those
havi ng various particle dianmeters are chosen for use as necessary for the

end appl i catiomd idt epwineks) na of e1atOr OPEAE G ag@ﬁésceﬁ%ag&f BRYing a

| arge particle dianeter, 15 a latex having a large particle dianmeter is

preferably fameiks fan@t£Xficl@eSEr vyl PERPER S DYy A8uSHVAS| 88ncrete
pol ymeri zati on process. However, it takes a long polynerization tinme to

obtain a | ek dsphaipt a | arge 20 particle dianeter by a seed pol ynerization
process, so that productivity is lowered. In particular, when a diene
mononer or a nonéhekatextis eganetal hy nen cemli Fstomohwn@tiiclnd po Yymet
nononer will be polynerized by the seed polynerization process to obtain a
| at ex havi fpelngraef 2%e particke dibameter i$ dibkpsrseder Hdwswpr, a
polynmerization tinme. As a process for obtaining a | atex having a | arge
particl e dikee®rhavning sholarger i parbicle ndiaméeer hasréquheedt bhore been
proposed a process in which an inorganic acid, an organic acid, a salt, a
pol yneric Aaqxxgpg*&cation fields as necessary for the end
application intended. A graft copolymer obtained by
polymerizing a vinyl monomer in the presence of a rubber
10 latex is used as an impact modifier or the like for
thermoplastic resins. In such graft copolymers, those
having various particle diameters are chosen for use as
necessary for the end application intended. In order to
obtain a graft copolymer having a large particle diameter,
15 a latex having a large particle diameter is preferably
used.

A latex 1s generally prepared by an emulsion
polymerization process. However, it takes a long
polymerization time to obtain a latex having a large

20 particle diameter by a seed polymerization process, so
that productivity is lowered. In particular, when a diene
monomer or a monomer mixture contalning a diene monomer
and a vinyl monomer will be polymerized by the seed
polymerization process to obtain a latex having a large

25 particle diameter, it takes a very long polymerization

time. As a process for obtaining a latex having a large

particle diameter in a short period of time, there has



and/or a | atex
di aneter to enl
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| at ex by aggreg

for enlargenent is added to a |atex having a small particle
arge the latex by 5 aggregation. For exanple, Japanese

ion Laid-OCpen No. 71603/1997 has proposed a process in
shear as to produce no rupber lunp is applied to a diene

| at ex obtai ned by emul sion pol ynerization 10 to enl arge the
ation mainly by virtue of Brownian aggregation while

facilitating mxing of a flocculant. The Browni an aggregati on neans that

latex par trdteiso tBe Eke B OME) Gee d Y BN e s & hﬁaqmiaﬂléﬁdiﬂarg%i one
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ing use of the flocculant to conduct aggregation nainly by

virtue of BrrolWvmra naesentor téel £byemet bisi agdédeto fQr 1@téeMh&ating

aggregated | unp

s to enlarge the |l atex by 20 aggregation. This process uses

shear aggr eganall particle rdiame béndeo aenlldrgantlad) Bggesegeyi on i n

conbi nation. According to this process, particles of the | atex can be

enl argel t @aggmagation extent. However, the particles cannot be enlarged to
a sufficient extent judging from25 Exanples thereof. In addition, in this
process, an aci d Hor egampls, aldpaness datentanpphicdtber ul.abd-Opsnadded so

as to keep the

rai se the PP of?

H of the systemat 5 or lower. Wien it is intended to
kpfr@é%/%?'érhw RERPIRLG daprecess bin awlatch oso heiddl ar ged

| at ex obtained by this process . .
shear "as to produce no rubber lump is applied to a diene

polymer rubber latex obtalned by emulsion polymerization

10 to enlarge the latex by aggregation mainly by virtue of

Brownian aggregation while facilitating mixing of a

flocculant. The Brownian aggregation means that latex

particles undergo Brownian movement, thereby colliding

with

one another to aggregate. More specifically, the

15 process comprises lowering the number of revolutions upon

stirring in enlargement of the latex by aggregation making

use of the flocculant to conduct aggregation mainly by

virtue of Brownian movement, thereby inhibiting the

formation of aggregated lumps to enlarge the latex by

20 aggregation. This process uses shear aggregation by a

stirring blade and Brownian aggregation in combination.

According to this process, particles of the latex can be

enlarged to a certain extent. However, the particles

cannot be enlarged to a sufficient extent judging from

25 Examples thereof. In addition, in this process, an acid is

used

keep

as a flocculant, and the flocculant is added so as to

the pH of the system at 5 or lower. When it is



so as to stabilize the | atex, however, the stability of the |atex becones
I nsufficient due to a high salt 5 concentration in the system Therefore,
when graft polynerization of a vinyl nononmer has been attenpted in the
presence of said |latex, a problemthat dgposit is easy to be forned has
ari sen. Japanese Patent Publication No. 2229/1969 has 10 proposed a process
I n which a formal dehydesul foxyl ate and a peroxide are added to an agueous
di spersion containing fine particles of a butadiene polyner to enlarge the

particles Vﬂtﬁttéh@@dlstdslgr@i@éttl@@ljyﬂf%fZﬂlﬁéQQyé@erﬁrBﬂrgééinQYaaﬂQbﬁla a
nmononer to the dispersion. According to this 15 process, however, it is

difficult tsulestange tdetharénTaegedt DategUbbtaired byt ehis papassge Patent
Application Laid-COpen No. 45921/1981 has proposed a process in which an
acrylic estsy-asinsatstabiEii zei the opatgrprhoweesr pbthénetaby126y of

pol ymeri zation in the presence of an anionic surfactant and having a pH of
4 or hi gherthe lakkex becemeynihmsufficiebbeduéatexathighHsaltwhi ch has been
adjusted to 7 or higher, thereby enlarging the particle dianeter of the
synt het Pc regnrentration Atk otlie ngysbemhi Themefore, dvavegralls it is
necessary to separately prepare the latex for enlargenent. Therefore, this
process i s ROWIeEEFaELen obpervinvh MAROWer hapsafbeeb| attemrtefeiacononi cal

point of view In addition, when_ graft polynerizatjion of a vinyl nononer
has beeneﬂéhﬁwﬂ%ﬁ???P?rﬁﬁp$%§%n%%t%¥-tﬁePrOblem that deposit 1s easy

to be formed has arisen.
Japanese Patent Publication No. 2229/1969 has
10 proposed a process in which a formaldehydesulfoxylate and
a peroxide are added to an aqueous dispersion containing
fine particles of a butadiene polymer to enlarge the
particles while causing graft polymerization to progress
by adding a monomer to the dispersion. According to this
15 process, however, it is difficult to enlarge the particles
to a sufficient extent.

Japanese Patent Application Laid-Open No. 45921/1981
has proposed a process in which an acrylic ester-
unsaturated acid copolymer latex obtained by

20 polymerization in the presence of an anionic surfactant
and having a pH of 4 or higher is added to a synthetic
rubber latex the pH of which has been adjusted to 7 or
higher, thereby enlarging the particle dilameter of the
synthetic rubber latex. According to this process, however,
25 it 1s necessary to separately prepare the latex for
enlargement. Therefore, this process is complicated in

operation and not preferable from the economical point of



synt hetic rubber |atex enlarged by adding such an acrylic
ester-unsaturated acid copolyner latex, a problemthat the 5 stability of
the latex is inpaired to formaggregated |unps has arisen. DI SCLOSURE OF
THE INVENTION It is an object of the present invention to provide 10 a
process for preparing an enlarged |latex, which is economcal and high in
productivity and permts enlarging a latex while retaining the stability
of the | atex. Another object of the present inventionis to provide a
process forvipweparlim@daii teimyr gkl ajret o lyestabtidd Yo©fa W1 i s not

I mpai red even when a pol ynerizable nononer is graft polymerized in the
presence afondmerrhas geceh adtkemptédr ihethebpeesentet b€ Phesent invention
is to provide an enlarged | atex having such excellent various 20
properti es,s¥nheths sribbepr bpbex ngnbagged t by opdd yngr stghpahyseriyzieg a
pol ynmeri zabl e nononer in the presence of such an enlarged |atex, a resin
conposi ti orPYERE insdurated gaeid copolymer hatlew,thcproblemtthateshs, and
a graft_ copolyner (latex, slurry or particles) having an even 25 particle
di anet eP digidRblitvrof THee platext1s nimpabredhteefennr agdregated ext ensi ve
I nvestigation with a view toward achi eving the above objects. As a result,
it has beem¥RRTIIRPATH@Buse an anionic surfactant and a cationic
surfactant and/or an anphoteric surfactant to exist in a latex and add an
aci d

DISCLOSURE OF THE INVENTION

It is an object of the present invention to provide
10 a process for preparing an enlarged latex, which is
economical and high in productivity and permits enlarging
a latex while retaining the stability of the latex.
Another object of the present invention is to
provide a process for preparing an enlarged latex the
15 stability of which is not impaired even when a
polymerizable monomer is graft polymerized in the presence
of the enlarged latex.
A further object of the present invention is to
provide an enlarged latex having such excellent various
20 properties, a process for preparing a graft copolymer by
polymerizing a polymerizable monomer in the presence of
such an enlarged latex, a resin composition containing the
graft copolymer and a thermoplastic resin, and a graft
copolymer (latex, slurry or particles) having an even
25 particle diameter distribution.
The present inventors have carried out an extensive

investigation with a view toward achieving the above



or a substance capable of formng an acid as an 5 aggregating and enl argi ng
agent thereto to cause the acid to act, thereby enlarging the particle
dianeter of the Ilatex. Wien the pH of a |latex stabilized by an anionic
surfactant is |owered by an acid, the pr¢ mry particles of 10 the latex are
aggregated and enl arged. However, the stabilizing effect by the anionic
surfactant becones weak as the pHis |lowered, so that the stability of the
|l atex tends to be inpaired. On the other hand, when an anionic surfactant

and a cati wbjects f agisar WY, aAt HEN YR cohralVdP A HadE faused to
exist in alatex, (1) the system is stable by virtue of the stabilizing

ef fect by tdrelomait csurxfactdmctand aheatiheiPHbustdétint (adafée antabilizing
effect by the anionic surfactant is weakened when the pHis |lowered by an
aci d, so tlemphatpreiatsunfacta’d) enlexbetein of lotdexapdridd! &8 aetar, and
(3) the system is stabilized again by virtue of the stabilizing effect by
t he cati onia¥ surdustancencipablacofinpdoning casuad¢hdtamtanwhen the pHis
nore lowered. As a result, a stabilized enlarged |atex can be obtai ned.
Even whén t3892Q%diing andserkarging agernk therete te cagsafthe acid

pol yneri zation reaction, the stability of the systemis not inpaired. Wen
the | oweri P FACt neLhgreby tenkargingsthe spareipte cdbametensefigthe

conmbi nation of at l|east two substances which are reacted with each ot her
to form an tatex.

When the pH of a latex stabilized by an anionic
surfactant is lowered by an acid, the primary particles of
10 the latex are aggregated and enlarged. However, the
stabilizing effect by the anionic surfactant becomes weak
as the pH 1s lowered, so that the stability of the latex
tends to be impaired. On the other hand, when an anionic
surfactant and a cationic surfactant and/or an amphoteric
15 surfactant are caused to exist in a latex, (1) the system
is stable by virtue of the stabilizing effect by the
anionic surfactant when the pH is high, (2) the
stabilizing effect by the anionic surfactant is weakened
when the pH is lowered by an acid, so that aggregation and
20 enlargement of latex particles occur, and (3) the system
is stabilized again by virtue of the stabilizing effect by
the cationic surfactant and/or the amphoteric surfactant
when the pH 1s more lowered. As a result, a stabilized
enlarged latex can be obtained. Even when the stabllized
25 enlarged latex is used in a graft polymerization reaction,
the stability of the system i1s not impaired.

When the lowering of the pH in this process is



acid, such as a conbination of hydrogen peroxide with a

f or mal dehydesul f oxyl ate, and enl argenent by aggregation is 5 conducted by
Browni an aggregation w thout conducting stirring during the enlargenent by
aggregation, an enlarged |atex having & narrow particle dianeter
distribution and a large particle dianeter can be stably fornmed. 10 A
graft copol yner obtained by graft polynerizing a polynerizable nononer on
the enl arged | atex obtained by the process according to the present

i nventi on camdectaRdy ius Mg | O USomPa€edn OO fael tsady thsel f and al so
exhibits excellent properties as an inpact nodifier for 15 thernoplastic

resins. Theybstamdes nitelth crdasedsedd |wdth t@ad@LRdl Ofo OfotheaRasi s of
t hese findings. According to the present invention, there is thus provided

a process fawidy eperh rap e eohadgedi dmt@X ydrendrr gerexbdé abExh by
aggregation, which conprises 20 (1) causing (a) an anionic surfactant and
(b) at | easiommadl drhydeswlfoxylate ccard canldieggnent by caggsédgagiol Bs
cationic surfactant and an anphoteric surfactant 25 to exist in the |atex,
(2) add?ng condugtad)drefrovil ammagresat inn agtthoutitcondustinge sel ect ed
fromthe grs%“i%rcionnés |és&1[{119g 01]:c1:1e Nelglla)lrggn?erln? 01519 agg;grggallgion, an
enlarged latex having a narrow particle diameter
distribution and a large particle diameter can be stably
formed.
10 A graft copolymer obtained by graft polymerizing a
polymerizable monomer on the enlarged latex obtained by
the process according to the present invention can be used
in various application fields by itself and also exhibits
excellent properties as an impact modifier for
15 thermoplastic resins. The present invention has been led
to completion on the basis of these findings.

According to the present invention, there is thus
provided a process for preparing an enlarged latex by
enlarging a latex by aggregation, which comprises

20 (1) causing

(a) an anionic surfactant and

(b) at least one surfactant selected from the group
consisting Qf a cationic surfactant and an amphoteric
surfactant

25 to exist in the latex,

(2) adding, as an aggregating and enlarging agent, at

least one selected from the group consisting of:



(ii) an organic acid, (iii) a substance which forns an acid in water, (ivVv)
a conbination of at |east two substances which 5 are reacted with each
other to forman acid, and (v) a substance which fornms an acid by exposure
te active rays to the latex in the presence of these surfactants, and (3)
causing the acid derived fromthe aggregating and 10 enl argi ng agent to act
on the latex, thereby enlarging the particle dianmeter of the | atex.
According to the present invention, there is also provided an enl arged

| at ex obtai ned by(iheawrEpsFrgdnd api@cess described above. According to
the present 15 invention, there are further provided a process for
preparing a graft(ixopay ergandd cdcL®pri ses pol ynerizing a polynerizable
nmononer in the presence of the enlarged |atex described above, and a resin
conposi tion conpriking atsebgtaite capDEly ESrmdt £ N dYih hwat@r gparati on
process 20 and a thernoplastic resin. According to the present invention,
there is still fUrthe qomvingdien gofifat cheasynewo coubatanogs amhachoni c
surfactant and at | east one surfactant selected fromthe group consisting
of a cabi orire stpdcledrwl tindeagh 26thephbte eform suraatdanandnd having a
ratio (Dv/Dn) of the volune average particle dianmeter (Dv) to the nunber
average particle @ hret2ibgepnce gfhiicly forms gangacid by exposure to

active rays
to the latex in the presence of these surfactants, and
(3) causing the acid derived from the aggregating and
10 enlarging agent to act on the latex, thereby enlarging the
particle diameter of the latex.
According to the present invention, there is also
- provided an enlarged latex obtained by the preparation
process described above. According to the present
15 1invention, there are further provided a process for
preparing a graft copolymer, which comprises polymerizing
a polymerizable monomer in the presence of the enlarged
latex described above, and a resin composition comprising
the graft copolymer obtained by this preparation process
20 and a thermoplastic resin.

According to the present invention, there 1is still
further provided a graft copolymer containing an anionic
surfactant and at least one surfactant selected from the
group consisting of a catlonic surfactant and an

25 amphoteric surfactant and having a ratio (Dv/Dn) of the
volume average particle diameter (Dv) to the number

average particle dlameter (Dn) of 1.2 to 1.8.



- -

BEST MODE FOR CARRYING QUT THE INVENTION 1. Latex: A latex used in the
present invention may be that prepared by any process. However, a | atex
synt hesi zed by 5 enul sion polynerization is generally used. No particul ar
limtation is inposed on conponents forming the |atex. As exanples

t hereof, however, may be nentioned (co)polyners of diene nononmers such as
but adi ene, isoprene and chloroprene; (co)polyners of vinyl nononers such
as 10 styrene, acrylonitrile, acrylic esters, nmethacrylic esters,

et hyl ene, wrgyH MODEOFORE CARRWING O aHPpriNENMigy! acetate and vinyl
fluoride; copolynmers of a diene nmononer wth a vinyl nonomer; silicone
resins such .,asrapekyor ganosi | oxanes; and pol yester, epoxy resins, nelam ne
15 resins, polyam de and pol yurethane. These polyners may be used either
singly or in anyAcQatiexatised tihergdef prdvent atrrentaiorhaney estthet ure such
as a core/shell structure and be an organic-inorganic conposite latex. In
order to regepaired byurdmac et sge. oHowlewelrat ex 1aZ@ext eynditesdlzedhdy

enl argenment by aggregation, a |latex obtained by copol ynerizing such a

di ene n®noeevulsddnopolymenti zatiiome ris geteal e dissrdy e No et imnlarer
having an anionic and/or cationic functional group may al so be used.
Exanpl es oflifidatdpandis HMRIRPd MmN fGARRNARES Faming the | lrkeser AS ¢
acid, nethacrylic acid, itaconic acid, fumaric acid,_acrylan de,

net hacryl a®X@@PLas tharaaf howaveir y1ax e mribigredyf APl ¥rersnd

gl yci dyl

of diene monomers such as butadiene, isoprene and
chloroprene; (co)polymers of vinyl monomers such as

10 styrene, acrylonitrile, acrylic esters, methacrylic esters,
ethylene, vinyl chloride, vinylidene chloride, vinyl
acetate and vinyl fluoride; copolymers of a diene monomer
with a vinyl monomer; silicone resins such as
polyorganosiloxanes; and polyester, epoxy resins, melamine

15 resins, polyamide and polyurethane. These polymers may be
used either singly or in any combination thereof. The
latex may have a structure such as a core/shell structure
and be an organic-inorganic composite latex.

In order to regulate a surface charge of the latex

20 to control the enlargement by aggregation, a latex
obtained by copolymerizing such a diene monomer and/or
vinyl monomer as described above with a monomer having an
anionic and/or cationic functional group may also be used.
Examples of the monomer having the functional group

25 include acrylic acid, methacrylic acid, itaconic acid,
fumaric acid, acrylamide, methacrylamide, hydroxyethyl

methacrylate, hydroxyethyl acrylate and glycidyl



10 met hacryl ate. Further, a crosslinkable nononmer such as divinyl benzene,
et hytene glycol dinethacrylate, trinethylolpropane trinethacrylate or

1, 3- but anedi ol di acrylate may be used in conbination. 5 Upon

pol yneri zation of the latex, a radical jipolynerization initiator, heat
deconposabl e polynerization initiator, redox initiator or the |like may be
used. Besides, light, X-rays or the |like may al so be used. A chain
transfer agent such as t-dodecyl nercaptan, n- octyl 10 nmercaptan or

a- met hyl st yietteaclryEataRy Furthfedd, UWarddia i MQIBIE MARMRON afcragged.
Surfactants are used upon the polynerization. Regarding this, however,

descri pti odininylibenzeven stibvgbemenglycolh@ésfetBaceptatd@y be used either
singly or in any 15 conbination thereof. O these, the (co)polyner |latices
of di ene norionstlsyldoygpdyeectriméthasrylatenyt DpRebatanedndl copol ymer

| ati ces of a diene nononer with a vinyl nononer are preferred. Wen the
process accbkatrylate thay fresesed imveombimatsompplied to a diene
(co)polynmer latex 20 contai ning a di ene nononer such as butadi ene, a great
ef f ect %ls achi evdipomrep liamer tzatloy of ctke abdtexesalradigak yiel ds from

t he vi ewpoi nt. of shortening of ol ymeri zation tinme. Exanples of the diene
(co) pol ynerPehimsrizriicr inttiatopel heet decempesablei ppéymendratioBuch as

but adi ene, _iqurene and chlprogrene; and copol%ner | ati ces of a diene
initiator, redox initiator or the 1like may be used.

Besides, light, X-rays or the like may also be used. A
chain transfer agent such as t-dodecylmercaptan, n-octyl-
10 mercaptan or a-methylstyrene dimer may be used upon the
polymerization as needed. Surfactants are used upon the
polymerization. Regarding this, however, description will
be given subsequently.
These latices may be used either singly or in any
15 combination thereof. Of these, the (co)polymer latices of
diene monomers, (co)polymer latices of wvinyl monomers, and
copolymer latices of a diene monomer with a vinyl monomer
are preferred. When the process according to the present
invention is applied to a diene (co)polymer latex
20 containing a diene monomer such as butadiene, a great
effect 1is achieved, and particularly preferable results
are ylelds from the viewpoint of shortening of
polymerization time.
Examples of the diene (co)polymer latex include
25 (co)polymer latices of diene monomers such as butadiene,
isoprene and chloroprene; and copolymer latices of a dilene

monomer with a vinyl monomer. Examples of the vinyl



nmononer with a vinyl nononmer. Exanples of the vinyl nononmer copol ynerized
wi th*t he di ene nononer include aromatic vinyl nononers such as styrene and
a-nmet hyl - styrene; al kyl (nmeth)acrylate nononmers such as net hyl

nmet hacryl ate and n-butyl acrylate; and gpsaturated nitrile 5 nonomers such
as acrylonitrile. Exanple of the (co)polyner latices of the diene nononers
I ncl ude pol ybut adi ene | atices. Exanples of the diene copol yner include
copol ymer rubbers of a diene nononer such as butadiene with a vinyl

MONOMEr  SUgh et WL ymdr 1 d Wit tid Midtid Abriome® in®psgd on the

copol yneri zation ratio of the di ene nonomer to the vinyl nononmer. However,

for exanpl %rdde{QLd’Wrﬁrmeorﬁﬂnél% Kht 38 YrprHEnd G SEnyd 1 h 1 to 50

wt.%of a vinyl nonomér may be nmentioned. NO particular [imtation is

i nposed on dtyardiad ! iyl mekiayemiSf14 v horresss agecipadd iméenygll anet er) of
the latex. However, it is preferably 200 nm or smaller, nore preferably
150 nm or sreiHarryiletisssn@E&vweibutyhtasrykvteg éand fumesatpardted eniitabeéer of
150 nm or smaller, furthermore 100 nm or smaller can be effectively

enl ar gefl byndnoeeds prunte sss aomgy bmigtt10l ¢ he Fxaegpdet ofntdet | (@) pdl.ymer
Surfactant: In the present invention, (a) an anionic surfactant and (b) at
| east one swifimmsmf sdiediand mononergyrinpglude e kybwpdtere cati onic
surfactant and an anphoteric 25 surfactant are caused to exist in the

| at ex. aratedhaaml e Exgmpd ogr ofedher dilepngusiopg lymese inglugde aape kymasi st

I n the
rubbers of a diene monomer such as butadiene with a vinyl

monomer such as styrene. No particular limitation is

10 imposed on the copolymerization ratio of the diene monomer
to the vinyl monomer. However, for example, copolymers of
50 to 99 wt.% of a diene monomer with 1 to 50 wt.% of a
vinyl monomer may be mentioned.

No particular limitation is imposed on the particle

15 diameter (volume average particle diameter) of the latex.
However, it is preferably 200 nm or smaller, more
preferably 150 nm or smaller because even a latex having a
fine particle diameter of 150 nm or smaller, furthermore
100 nm or smaller can be effectively enlarged by the

20 process according to the present invention.

2. Surfactant:

In the present invention, (a) an anionic surfactant
and (b) at least one surfactant selected from the group
consisting of a cationic surfactant and an amphoteric

25 surfactant are caused to exist in the latex. As an example
of a process for causing these surfactants to exist in the

latex, is mentioned a process in which emulsion



| atex, is nmentioned a process in which enul sion polynerization is conducted
wi th the anionic surfactant wupon preparation of the latex, and the
cationic surfactant and/or the anphoteric surfactant is then added to the
resultant |atex. Wien the cationic surfagtant and/or the 5 anphoteric
surfactant is added to the latex containing the anionic surfactant,
however, deposit may be forned in sone cases. In such a case, is preferred
a process in which the cationic surfactant and/or the anphoteric

sur f act ant phasmeaamtadded d oot W hele dtoriite Ak-oid€ast!r f act ant
10 upon the preparation of the latex. In order to prevent the formation of

the deposi tupoh PregeaatfonMo thedlatex, zaid dthd ScOishicd eshif 4 Bt ale

ani onic surfactant, and the cationic surfactant and/or the anphoteric
sur f act ant ainsl /add etthed miphep tsriad tarrfidetqrot yiertlred i added tid thet ate t hat
the cationic surfactant and/or the anphoteric surfactant has been m xed
wi th an excesuldremintlaifex he Whani dhiec caudrioadicastunfay tainto and /adodthed. As
exanpl es of the anionic surfactant, nay be nentioned those commonly used
i n emul §i ommpdlotresric Aumfactt sikc et atdbodyd i atex dccoatatningl thei c
acid salts, sulfuric ester salts and phosphoric ester salts. O these, are
preferred @daibaEyrfaetant phaigvert RS ¥prmaeegrpfermed kih i Some al
salts of higher fatty acids, such as sodium ol eate, potassium ol eate,
sodi um st &%, 30 SYCRs§ GRSStedFaPEFeLeddHdM RRACSSSH 40 ok sihifm

ristate, sodium palnjtate, ofassiumpalnitate ot assj u | aur at e,
4 cationic[%uggactant J%&igr éhe‘%mp oteric sur ac%ag% has

been added in advance together with the anionic surfactant
10 upon the preparation of the latex. In order to prevent the
formation of the deposit, a process in which
polymerization is conducted with the anionic surfactant,
and the catilonic surfactant and/or the amphoteric
surfactant is added during or after the polymerization in
15 a state that the cationic surfactant and/or the amphoteric
surfactant has been mixed with an excess amount of the
anionic surfactant may also be adopted.
As examples of the anionic surfactant, may be
mentioned those commonly used in emulsion polymerization,
20 such as carboxylic acid salts, sulfonic acid salts,
sulfuric ester salts and phosphoric ester salts. Of these,
are preferred the carboxylate type surfactants, for
example, alkali metal salts of higher fatty acids, such as
sodium oleate, potassium oleate, sodlum stearate,
25 potassium stearate, sodium myristate, potassium myristate,
sodium palmitate, potassium palmitate, potassium laurate,

potassium undecanate, sodium linolate, potassium linolate,



pot assi um undecanate, sodiumlinolate, potassium linolate, 13 potassium
capryl ate, potassiumnonanate and potassium caprinate; alkali netal
salts of rosinic acid, such as disproportionating potassiumrosinate ;
akbkali metal salts of al kylsarcosinic agids; and alkali netal salts of 5
al kenyl succinic acids. These anionic surfactants may be wused either
singly or in any conbination. When a carboxylate type anionic surfactant
is used, a sulfonate type anionic surfactant and a nonionic surfactant

may be usqibiass sthmh séapiylate pnbot@ss Dim AOn&xaee! 88dopotAgsLami oni C
surfactant include quaternary anmmoni um salts having at |east one al kyl
group, pricapninate erallkall anetel ssalss hafi ngsbhiteasidpnsuehkygs group,
al kyl phosphonium salts and al kylsulfoniumsalts. Mre specifically, as
exanpl es t tbkspfopomiideatbng | prkalsd bubengsikabe unalkalbringdbal salts

al kyl tri met hyl ammoni um chl ori des, al kyl ami ne acetates, al kylam ne
hydrochlorKﬂ%s@lkiﬂ%ﬁkg¢%iﬂt@h§¢é¢ﬁno@m@nalbhlbrmdbal sakysi @bqui nol i ni um
chlorides and al kyli soqui nolinium brom des. As exanples of the anphoteric
sur f act ant ,aHegnpespechiphe | apbds betBars asimH asurkantanis aiawr be

N-decyl betai ne;, N-undecyl betai ne, N dodecyl betai ne, N-tetradecyl betai ne,
N- hexadecy |44 ¢iethep s iNGLY .pReln apecgomeinahionnd Whrteryl bet ai ne:
carboxylic acid %%fgﬁ?a hot er surfactants containing a betaine such as

sul f obet aj riPTRO f %%e?%#%%}c Surfacearpts YAgfot @r FUlEQRRELt ant s,

such type anionic surfactant and a nonionic surfactant may be
used as assistant in combination.

10 Examples of the catlionic surfactant include
quaternary ammonium salts having at least one alkyl group,
primary to tertlary amine salts having at least one alkyl
group, alkylphosphonium salts and alkylsulfonium salts.
More specifically, as examples thereof, may be mentioned

15 benzalkonium chloride, alkyltrimethylammonium chlorides,
alkylamine acetates, alkylamine hydrochlorides,
dialkyldimethylammonium chloride, alkylisoquinolinium
chlorides and alkylisoquinolinium bromides.

As examples of the amphoteric surfactant, may be

20 mentloned betaines such as N-octylbetaine, N-decylbetaine,
N-undecylbetaine, N-dodecylbetaine, N-tetradecylbetaine,
N-hexadecylbetaine, octylbetaine, decylbetalne and
dodecylbetaine; carboxylic acid type amphoteric
surfactants containing a betaine such as sulfobetaine or

25 sulfatebetaine; sulfate type amphoteric surfactants, such
as hydroxyethylimidazoline sulfate; and sulfonic acid type

amphoteric surfactants such as imidazolinesulfonic acid.



as hydroxyet hylim dazoline sulfate; and sulfonic acid type anphoteric
surfactants such as i mdazolinesulfonic acid. The surfactants sel ected
fromthe group consisting of the cationic surfactants and anphoteric
surfactants nay be used either singly ea in any conbi nation thereof. No
particular Iimtation is inposed on the using ratio of (a) 5 the anionic
surfactant to (b) the cationic surfactant and/or the anphoteric
surfactant. It is however desirable that (b) the cationic surfactant

and/or the anphotreid Gurrdd@aaithts drecrats strd® B Sdrddp cdiHPPE{AQN Of
preferably 0.01 to 100 nol, nore preferably 0.1 to 80 nol, 10 still nore

preferably of tthébGablomts sOOFd®tarwts (&idtélﬁ])h@ﬂéﬁiﬁ Csebf 43€ARDE hapm t he
vi ewpoi nts of stability of the |I|atex, control of enlargenent by

aggregat i omeanbe’i ahithdy siigiheornimrgef dameknatihen sthéaebant Nar e
generally used in a proportion of 0.1 to 5 parts by weight in total per 15
100 parts pamdigiltanflimktdicigpa sy nEmpeospomenthe usiwg tatta of (a¢
nmononer (s) form ng the (co)pol yner conponent. 3. Aggregating and enl argi ng
agent: $n tthe @rndseric iswefadciant ato | Eakttlmecabl entedsiirbactame group
consisting of (i) an inorganic acid, (ii) an 20 organic acid, (iii) a
subst ance Wndtex dihes ampheierie sypfactagty) IE deiowavesn dgsimablaist two
substances which are reacted with each other to forman acid, and (v) a
subst ance \Wath (R fdherrakieniy Wwpkackant AR ey cthayamphatesdd as an

aggregating and enl argi ng %gent. 25 As exanples of the inorganic acid, may
be nmenti onegprfactant "be ‘caused to exist in a proportion of

preferably 0.01 to 100 mol, more preferably 0.1 to 80 mol,

10 still more preferably 1 to 50 mol per 100 mol of (a) the
anionic surfactant from the viewpoints of stability of the
latex, control of enlargement by aggregation and stability
of the enlarged latex. The surfactants are generally used
in a proportion of 0.1 to 5 parts by weight in total per

15 100 parts by weight of the (co)polymer component in the
latex or the monomer(s) forming the (co)polymer component.
3. Aggregating and enlarging agdgent:

In the present invention, at least one selected from

the group consisting of (1) an inorganic acid, (ii) an

20 organic aclid, (iii) a substance which forms an acid in
water, (1v) a combination of at least two substances which
are reacted with each other to form an acid, and (v) a
substance which forms an acid by exposure to active rays
is used as an aggregating and enlarging agent.

25 As examples of the inorganic acid, may be mentioned
hydrochloric acid, sulfuric acid, nitric acid and

phosphoric acid. As examples of the organic acid, may be



hydrochl oric acid, sulfuric acid, nitric acid and phosphoric acid. As
exanpl es of the organic acid, nay be nentioned acetic acid, fornmic acid,
tartaric acid, malic acid and butyric acid. As exanples of the substance
which forms an acid in water, may be ngptioned acid anhydrides such as
acetic anhydride and nmal eic anhydride; and esters 5 such as sulfuric
esters and phosphoric esters. As the conbination of at |east tw substances
which are reacted with each other to forman acid, is preferred a

combi nat i Ofetft 19Hd HWSEL MUEIY | Of Firic a8 Ld PVt ArE £808 aé£aCthADicand
speci fic exanples thereof may include 10 conbi nations of

per oxi de/ f aidIdl dmy dsutyperOxacid. R fexariples aF dHsldutithnece which
per oxi de/ f or mal dehyde- sul foxylate. O these, the conbi nation of peroxide/

f or mal dehy dieamis ety ladiad i ovateea hay o dnemt { onad! debd denhgatriqxy! at e)

Is preferred. 15 No particular limtation is inposed on the substance

whi ch for nswh ad cadet Bx poshyd@ride aardd vealeds suwhydrids; ahndi estepsbstance
which forns a Brosted acid or Lewis acid by exposure to active rays.
Speci fi 8 exagll ess thekfboficiestexds amd yhosplhesic hesbegesat ed organic
conpounds, 20 qui nonedi azi de conpounds, a, a-bi s(sul fonyl)di azonet hane
conpounds, a- casorijie ccambinatdonlief et keast conposuwlistanses f which
conpounds, organic ester conpounds, organic acid am de conpounds and
organi ¢ aciaFe iTfaftedipbihRaciex@ipesto ofoxmean caci@. r b§spragenaed

ul travi ol et rays, far 25 ultraviolet rays, electron rags and | aser beans.
a combination of substances which form an acid by a redox

reaction, and specific examples thereof may include

10 combinations of peroxide/formaldehyde, peroxide/
sulfoxyllic acid salt and peroxide/formaldehyde~
sulfoxylate. Of these, the combination of peroxide/
formaldehydesulfoxylate (for example, sodium formaldehyde-
sulfoxylate) is preferred.

15 No particular limitation is imposed on the substance
which forms an acid by exposure to active rays so far as
it 1s a substance which forms a Br¢nsted acid or Lewis
acld by exposure to active rays. Specific examples thereof
include onium salts, halogenated organic compounds,

20 gqulinonediazide compounds, o,ca-bis(sulfonyl)diazomethane
compounds, ca-carbonyl-oa-sulfonyl-diazomethane compounds,
sulfonlc compounds, organic ester compounds, organic acid
amide compounds and organic acid imide compounds. Examples
of the active rays include ultraviolet rays, far

25 ultraviolet rays, electron rays and laser beams.

These acids and acid-forming substances are

generally added in the form of an aqueous solution to the



These acids and acid-form ng substances are generally added in the form of
an aqueous solution to the latex. Wth respect to the anobunt added, it is
desired that an amount in which the enlargenent of the latex is easy to
be achieved within limts not form ng amg aggregated |unp of the |atex be
confirmed by experinents, 5 since the acidity varies according to the kind
of the acid or acid-form ng substance. Preferable experinental exanples
in this respect are specifically shown in respective Exanples. In order to
adj ust the pardsi cl m%a%ts&ifec&f thankd HihtIhded et e AaaNnsaRt i ng and
enl argi ng agent and a salt may be used in conbination. The salt nay be

contai ned tiHat heh |laiqint LRGVRICE Bie 26KIPIrEmdxit L OF 2BhENL AL &k NPs
treatment by aggregation. Exanples of salts having no pH buffering effect

i ncl ude sodiagy ctd dsé dechpered svithild TihDts deovnflofming uanghl ori de.
Exanpl es of salts having a pHbuffering effect include sodium

pyr ophos phatgyrexpl adn Lway bof at lee ahatt exmivs | con Sidhed by dexpmat imgntg,
treatnment: In the present invention, the acid derived fromthe 20

aggr egabi ng ik eilaragidl tigemariaes caccerding ate tme akihdt ek, théecaebd
enlarging the particle dianmeter of the latex. Mre specifically, an

ani oni ¢ surdrAckd-forning cubshirce ur fRastfemnabded/egrpearimensiot er i ¢
surfactant are caused to exist in the latex, and an acid or acid-form ng

25 subst an@Xamp kR ckn a@i%@%@@@@a@#‘%@m@im%w nghayenin

respective Examples.
In order to adjust the particle diameter of the

10 enlarged latex, the aggregating and enlarging agent and a
salt may be used in combination. The salt may be contained
in the latex in advance or added prior to an enlarging
treatment by aggregation. Examples of salts having no pH-
buffering effect include sodium chloride, potassium

15 chloride and calcium chloride. Examples of salts having a
pH-buffering effect include sodium pyrophosphate, sodiﬁm
carbonate and ammonium sulfate.

4. Enlarging treatment:

In the present invention, the acid derived from the
20 aggregating and enlarging agent 1s caused to act on a
latex, thereby enlarging the particle diameter of the
latex. More specifically, an anionic surfactant and a
cationic surfactant and/or an amphoterlc surfactant are
caused to exist in the latex, and an acid or acid-forming
25 substance is added as the aggregating and enlarging agent
to the latex, thereby causing the acid derived from the

aggregating and enlarging agent to act on the latex. When



to the latex, thereby causing the acid derived fromthe aggregating and
enl argi ng agent to act on the |latex. Wien 17 the aggregating and enl argi ng
agent is an inorganic acid, an organic acid or a substance which forns an
aeid in water, the acid i medi ately penfforns an aggregating and enlarging
action in the latex. 5 Wen the aggregating and enlarging agent is a

conbi nati on of at |east two substances which are reacted wth each other
to forman acid, a chem cal reaction between these substance takes pl ace
in the | at ethd addregattin@catd SWlab@ing aggenperd oamsimgaﬂ_i@g@émg ?nd 10
IS a substance
whi ch f or Temromgari dyackdpostir£ $ubetinye whbyls, féhies | &b exci@ exposed to
the active rays to forman acid, and the acid thus formed perforns an

aggr egat i ngvatrer, ethearagihd fubedibatdby | pexfolems t an eadignegat g eahdr gi ng
effect upon the enlarging treatnent by aggregation, ultrasonic vibration
treating

enl arging action. Wien the aggregati ng and enl argi ng agent

may be applemdrdmpaciien ain|theétbatex.is i nposed on the
t enperature upon the enl argenent by aggregation. However

it

is preferably

20 to 9P0C that iVhen tdmparggresatingcmnd #nlarging tagewhtivla nore
preferably a tenperature not |lower than the glass transition tenperature
of the polSARRinaFimerf 2brkeagt t Heo | splestanpes cvpbelyi aget Feachedt by
aggregation:ﬂ8¥ be = conducted while stirring the | atex. However, the

stirring ¥

each other to form an acid, "a chemical reaction

between these substance takes place in the latex to form

an acld, and said acid performs an aggregating and

10 enlarging action. When the aggregating and enlarging agent

is a substance which forms an acid by exposure to active

rays, the latex 1s exposed to the active rays to form an

acid, and the acid thus formed performs an aggregating and

enlarging action.

15 In order to enhance the enlarging effect upon the

enlarging treatment by aggregation, ultrasonic vibration

may be applied. No particular limitatlion is imposed on the

treating temperature upon the enlargement by aggregation.

However, it is preferably 20 to 90°C that is a temperature

20 generally easy to control, more preferably a temperature

not lower than the glass transition temperature of the

polymer component forming the latex.

The enlarging treatment by aggregation may be

conducted while stirring the latex. However, the stirring

25 may be stopped after the aggregating and enlarging agent

is added, and stirring and mixing are lightly conducted so

as to uniformly disperse. When no stirring of the latex is



25 may be stopped after the aggregating and enl argi ng agent is added, and
stirring and mxing are lightly conducted so as to uniformy disperse.
When no stirring of the latex is conducted, the enlargenent of the | atex

t akes place by Brownian aggregation of 1Batex particles. Wen the
aggregating and enlarging agent is the conbination of at |east two
substances which are reacted with each other to 5 forman acid, or the
substance which forns an acid by exposure to active rays in particular, a

net hod in womductd®, | ehiexen bargémégedo YLt OVREax BYBES0B1LA88 Wit hout
conducting stirring of the latex in the step of causing the acid to act on

the | atex iBrowrefan raggfegatide df VaeswopattDEles oviwlidly tfe enl arged | at ex
narrow in particle dianmeter distribution represented by a ratio (Dv/Dn)
of the vol wegreeatibeg pand | e baxgingt @gef Ovis t the t bembimdeionver age
particle dianmeter (Dn). In this case, it is considered that the formation
of the aci dléast Hewd Ssuhstamces dwiBicnane vegeeedt whbbh bgacheotberohoof the
acid are caused to progress in well balanced relation, and consequently a
| at ex havi iPEN Rk ravldare¥ ctiee dsabstance dviich bforms andaghdfbyn y
enlarged is fornmed. The latex having a narrow particle dianmeter

di stri buti GFRIRIDD Qi dethYS BavarHedrerbiewhabi tangkhedaint yhaal hi gh
performance when it is used in various fields. After the enl arging
treatnent off'% nkAtex ks enlakged RypRroweian kegreIableunyhyaedki de,

si um hydr oxi d sodi um car ponat e. oy potassj um carbonate i s general
23523 on uctfhg st rrf&g op Phe lateg in the step of causing y

the acid to act on the latex is preferred from the

10 viewpoint of providing an enlarged latex narrow in
particle diameter distribution represented by a ratio
(Dv/Dn) of the volume average particle diameter (Dv) to
the number average particle diameter (Dn). In this case,
it 1s considered that the formation of the acid in the

15 system and Brownian aggregation by the action of the acid
are caused to progress in well balanced relation, and
consequently a latex having a narrow particle diameter
distribution and uniformly enlarged is formed. The latex
having a narrow particle diameter distribution and

20 uniformly enlarged can exhibit high quality and high
performance when it i1s used in various fields.

After the enlarging treatment of the latex, a basic
substance such as sodium hydroxide, potassium hydroxide,
sodium carbonate or potassium carbonateris generally added

25 to the latex to neutralize the acid. These basis
substances are generally added in the form of an aqueous

solution to the latex.



25 to the latex to neutralize the acid. These basis substances are
generally added in the formof an aqueous solution to the latex. No
particular linmtation is inposed on the particle dianeter of the enlarged
| at ex. However, it is generally 150 nfgor greater, preferably about 200
to 1,000 nmin terns of the volune average particle diameter (Dv)
thereof. 5 Even when the process according to the present invention 1is
applied to a latex having a fine particle dianeter, the |atex can be

enl arged to a VOINE&AMELAUEAP A frh£i £t 1% a:[@tf}rh%é’%ecﬁ)rgﬂefﬁgl %a%ﬁ?cfg‘ or

greater, nore preferably 250 nmor greater. atex may b arged to

300 nm or i Gkeederof fthd her 1RF §o 850a % OF HUWRAISY , ast Needfthe el t he
vol une average particle diameter is enlarged to 300 nmor Tgreater in

particul ar,180enefdechiredtdNe PrEs€PAbIPVEPSEON200 StHBL Kedbynmxhhbi ted. No
particular Iimtation is inmposed on the particle dianeter distribution

(Dv/ Dn) oftdimes I&F ethargebunhet #xerdge opairticle dbemetecesbvdf thBeepresent
i nvention, however, an enlarged |atex having an even particle dianeter of
pr ef er abl y Even twhen Sthemprocesef @acabtdiig 2to otle 6preséht imvenpieher ably
1.2to 1.5in terns of Dv/Dn can be provided. 20 5. Gaft polynerization
and graft depcappeied Tve anlaterdchaviey abfihecpabyiche @giametserdesbei bed
above is subjected to graft polynerization, whereby a graft copol yner can
be obtai ned:at@w ¢amibe pRRlaegedate on velumgeavendaet parbycpel ynerizing a

pol yneri zabl e nononer
diameter of preferably 200 nm or greater, more preferably

250 nm or greater. The latex may be enlarged to 300 nm or

10 greater, furthermore 350 nm or greater as needed. When the
volume average particle diameter is enlarged to 300 nm or
greater in particular, the effect of the present invention
is markedly exhibited. No particular limitation is imposed
on the particle diameter distribution (Dv/Dn) of the

15 enlarged latex. According to the process of the present
invention, however, an enlarged latex having an even
particle diameter of preferably 1.2 to 1.8, more
preferably 1.2 to 1.6, still more preferably 1.2 to 1.5 in
terms of Dv/Dn can be provided.

20 5. Graft polymerization and graft copolymer:

The enlarged latex obtained by the process described

above is subjected to graft polymerization, whereby a
graft copolymer can be obtained. The graft polymerization
can be conducted by polymerizing a polymerizable monomer

25 in the presence of the enlarged latex. No particular
limitation is imposed to a graft polymerization process.

However, an emulsion polymerization process and a



25 in the presence of the enlarged latex. No particular Ilimtation is

i mposed to a graft polynerization process. However, an emul sion

pol ymeri zati on process and a suspension pol ynerization process are
preferred. Upon the graft polynerizatigg, a surfactant such as an anionic
surfactant, catlonic surfactant, anphoteric surfactant or nonionic
surfactant; a suspendi ng agent such as an organic 5 suspendi ng agent or

i norgani ¢ suspendi ng agent; etc. nay be suitably added to nore stabilize

the systemsu¥pem@idn CpdByméi1Z4BLo6RNpIrEceEP0sEE Phet8Lred?! WHRSH ZEt €
nononer used in the graft polynerization. However, it is preferably a

vi nyl nonongraftNoppbyhétit&tidn M 4 atupPabtadf 8h6R aspasednodonibe wei ght
ratio of the enlarged latex to the polynerlzable nononer. However, they

are preferabinfactanit, pohybeniceshifastaht pr apphdbtensct sarrabeanel bg
content of the enlarged latex is 5 to 95 w.% and the content of the

vi nyl nonomenienbd swrfactatt; 15 sespandphgsagénthsusghngs annorganicay be
mentioned aromatic vinyl nonomers such as styrene and a-nethyl- styrene;
aromati @ pdtysnending vagent npnoheerganitd sysprdndingybdephengtc. amdy
2-vinyl napht hal ene; _unsaturated nitriles such as acrylonitrile and

net hacr yl orR@ r§ektably kgdded Fﬂe@%§9c$Pﬁhiblzﬁnhbﬁeﬁgsgamh aNo et hyl

met hacrylate and buty] acrylate; unsaturated carboxylic acids such as
acrylic aciRPTHtR:RYF ylimitation ispimpesgdi anakhe Bﬁi&?@rléﬁh§éride; and
mal ei m de nononers such ,as, . maleipgide and N phenyl nal ei m de., These

vi nyl rnnunﬂﬁ%?Wﬁ@’TﬁP s%ﬁ E??h%;aft polymerization. However, it is

preferably a vinyl monomer. No particular limitation is

10 also imposed on the welght ratio of the enlarged latex to
the polymerizable monomer. However, they are preferably
graft polymerized in such proportions that the solid
content of the enlarged latex is 5 to 95 wt.%, and the
content of the vinyl monomer is 95 to 5 wt.%.

15 As examples of the vinyl monomer, may be mentioned
aromatic vinyl monomers such as styrene and o-methyl-
styrene; aromatic polycyclic vinyl monomers such as 4-
vinylbiphenyl and 2-vinylnaphthalene; unsaturated nitriles
such as acrylonitrile and methacrylonitrile; alkyl

20 (meth)acrylate monomers such as methyl methacrylate and
butyl acrylate; unsaturated carboxylic acids such as
acrylic acid, methacrylic acid, maleic acid and maleic
anhydride; and maleimide monomers such as maleimide and N-
phenylmaleimide. These vinyl monomers may be used either

25 singly or in any combination thereof.

A polyfunctional vinyl monomer such as

divinylbenzene, allyl methacrylate, ethylene glycol



25 singly or in any conbination thereof. A polyfunctional vinyl nononer
such*as divinyl benzene, allyl nethacrylate, ethylene glycol 21

di ret hacrylate or 1, 3-butylene dinethacrylate nay be suitable used in
conbi nati on upon the polynerization of s4he vinyl nmononer. A chain transfer
agent such as t- dodecyl nercaptan or n-octyl nercaptan nmay, al so be used.
5 The vinyl nononer graft polynerized on the enlarged |atex nmay be added
into the reaction systemat once, in several portions, continuously or in

any conbi najigend &6y eote Weﬂ,ﬁhsugﬁféﬁep@ma?ﬁaée&iaeei.ﬁafOBQuct ed in two

or nore stages, the nononer conpositions in respective 10 stages may be the

same or di fdiereadid rese@ach ebmsinatVen &pén JtRE pOOYMEBL LZBIbRNOES ,
conducted with the enlarged |atex by emrmul sion polynerization or suspension

pol yneri zattles), vEnygl ahdénemeol Yy rercHatex insHdif ragert idiig® €-he anionic
surfactant and the cationic 15 surfactant and/or the anphoteric surfactant
I S provi dedlodedelmetcaptal/ &n)n-oétyheevehptidn avey agkspabéi akeddi anet er
(Dv) to the nunber average particle dianmeter (Dn) in the graft copol yner
accordi Ag to t he Thesemyl memtnen gsapt epelvheéyliie@ oo th&, embarged
preferably 1.2 to 1.6, still 20 nore preferably 1.2 to 1.5, and so the
particl e dikatexrmay hee cafldéd tnbn. the reacbioncspstemeatobnaenednby
conducting the graft polynerization by suspension polynerization, however,
the particl¥e@E#btRertions, continuously or in any combination

thereof. When the graft polymerization 1s conducted in two

or more stages, the monomer compositions 1n respective

10 stages may be the same or different from each other.

When the graft polymerization is conducted with the
enlarged latex by emulsion polymerization or suspension
polymerization, a graft copolymer latex or slurry
containing the anionic surfactant and the cationic

15 surfactant and/or the amphoteric surfactant is provided.
The ratio (Dv/Dn) of the volume average particle dliameter
(Dv) to the number average particle diameter (Dn) in the
graft copolymer according to the present invention is
preferably 1.2 to 1.8, more preferably 1.2 to 1.6, still

20 more preferably 1.2 to 1.5, and so the particle diameter
thereof 1s even. In a graft copolymer obtained by
conducting the graft polymerization by suspension
polymerization, however, the particle diameter
distribution of a portion to be grafted does often not

25 correspond to the particle diameter distribution of the

graft copolymer. Therefore, the particle diameter

distribution (Dv/Dn) of such a graft copolymer is



distribution of a portion to be grafted does often not 25 correspond to the
particle dianmeter distribution of the graft copolyner. Therefore, the
particle diameter distribution (Dv/Dn) of such a graft copolymer is 22
determ ned to nean the ratio of the vol yge average particle dianeter to

t he nunber average particle dianmeter (Dn) in the portion to be grafted.

Si nce the nunber of coarse particles becones 5 decreased by the narrow
particle dianeter distribution of the graft copolyner and deterioration of

{r anspar encio assth o 3l ¥HIG1d | el d fubdasgpige particle  can
y t

be prevented, the transparenc ereof can be enhanced. In addition, since

particles hawig 1z REIdnhdtSr @M E b &f f&Ad+aGe fRAr£18B0

: CRBRMd L &F
strength bécone increased by the narrow particle diameter distribution of

the graft (eepolifiBihe tdrEidengs hod heFofed s al so enhanced. It is
preferred fromthe viewpoint of transparency in particular that the kinds

and conbi nati on @iddee tHeHunBEOGN Scodrsdilpact Bshdo Weedmedol ymeri zati on
be selected in such a manner that the refractive indices of the pol yner

(enl ar g&d |deereqs=d iy edje tmatysow rpditetc b diidme tes udis twibgt héh edpol yner
consist with each other. For exanple, when the enlarged latex is a

but adi ene rilisha@rdfdt exoprlpigr eared e tert teiratiton ubbetransparestyr ene,

nmet hacrylic acid, butyl acrylate, etc. are suitably conbined as vinyl
mononmers S@dsed &y tecaticexing toHol it i due i bo, theecedyse hparticle

can be prevented, the transparency thereof can be enhanced.
In addition, since particles having a particle dlameter

10 effective for enhancement of strength become increased by
the narrow particle diameter distribution of the graft
copolymer, the strength thereof 1s also enhanced. It is
preferred from the viewpoint of transparency in particular
that the kinds and combination of the vinyl monomers

15 subjected to graft polymerization be selected in such a
manner that the refractive indices of the polymer
(enlarged latex particles) to be grafted and the resulting
graft copolymer consist with each other. For example, when
the enlarged latex is a butadiene rubber latex or styrene-

20 butadilene rubber latex, styrene, methacrylic acid, butyl
acrylate, etc. are suitably combined as vinyl monomers
subjected to the graft polymerization, whereby the
refractive indices of the polymer to be grafted and the
resulting graft copolymer can be caused to consist with

25 each other. It 1s preferred that a difference in
refractive index between the polymer to be grafted and the

graft copolymer be 0.02 or smaller.



refractive indices of the polynmer to be grafted and the resulting graft
copolymer can be caused to consist with 25 each other. It is preferred that

a difference in

refractive index between the polyner to be grafted and the

graft copolyner be 0.02 or smaller. Thepwol unme average particle dianeter of

the graft

copolynmer is generally 150 nmor greater, preferably about

to 1,000 nm Wen the volune average particle dianmeter is 300 nm or
greater in particular, the effect by the 5 application of the present

invention is marketh ASLufe SEvdesk Fhoves c OV afe td P ot OL e By AYEE a0E
di aneter of a graft copol yner obtained by conducting the graft

particle

pol yner i zatd¢spblymdinei s ugeeasa DIy PDS ¢ i | At gedatsr, gt EF 81860y
vol une average particle dianmeter of

the graft

0 o/ ntes | 2200 @ mm & halhgm fthe apaluiie ravdrady pameitlas @ dnid s

slurry or particles separated and collected therefrom No particul ar
limtation is 30pasedr oyreatet il partsepbin] i tige aafifect | vt thg the graft

15 copol yner as particles fromthe latex or slurry. However,

t her eof p nmappdlcatitéormnet] theephesent ivehtbon chsigubdrkédsuds as

hydrochloric acid or calciumchloride is

200

t gb&wAN t he
10 the portion to be grafted. After

as exanpl es

added to the latex to coagul ate

particl es, dgRFItReq cahovantheveyey, | thechyglume caivenagerpadtiahe a net hod
in 20 which the latex is sprayed in heated air to dry it. In anéb nmet hod,
R

addi ti ves dianeken Rt &t copelwies| ebtaipedbeneenduating|

i ng

i n filler
agents, plqﬁggég, illers

10

15

20

25

polymerization by the suspension polymerization is
determined to mean the volume average particle diameter of
the portion to be grafted.

After the graft polymerization, the graft copolymer
1s provided as a latex, slurry or particles separated and
collected therefrom. No particular limitation is imposed
on a method for separating and collecting the graft
copolymer as particles from the latex or slurry. However,
as examples thereof, may be mentioned a method in which a
coagulant such as hydrochloric acid or calcium chloride is
added to the latex to coagulate particles, and the
resultant slurry is dehydrated and dried, and a method in
which the latex is sprayed in heated air to dry it. 1In any
method, additives such as antioxidants, ultraviolet
absorbents, anti-blocking agents, pigments, fillers,
lubricants, antistatic agents and antibacterial agents may
be suitably added before or after the coagulation and
drying. The graft copolymer may be used as a thermoplastic
resin by itself. In such a case, dry particles may be

subjected to molding or forming and processing as they are



| ubricants, antistatic agents and anti bacterial agents nmay be suitably
added before or after the coagulation and 25 drying. The graft copol yner
may be used as a thernoplastic resin by itself. In such a case, dry
particles may be subjected to nolding ey form ng and processing as they
are 24 or after pelletizing them No particular limtation is 1inposed on a
formng or nolding nethod. For exanple, processing nethods used for

ordi nary thernoplastic resins, such as calendering, extrusion, bl ow

ol ding ances ks Qe Fo 4 hGOLnERY o> AR R AL Fi faCAIpORLTi on: The

graft copol yner according to the present |nvent|on ca with a

t her nopl astimpdsd Nort Ca FEARBRE SrRE1A1EMEChEON-FY Rdeaslh 10, ratio
(based on 10 solids content) between both may be suitably detern ned

accordi ng tprddus PP anetioddsiSes 8ddf desbF@inRFPPEhéhR6plaBtigepeEahs,t hey
may be suitably selected within ranges of 0.1 to 99.9 w.%for the graft

copol yner antcl®%d ¢alénderinhg % éotraseoh hebbowl MS1dtngeana. 1hhedBAyncases,
good 15 results can be yielded in proportions of 1 to 99 wt.%for the
graft c§pohw¢kﬂimgmimﬂythelaﬁmpﬁedor the thernoplastic resin. Wen the
graft copoué I's blended as an inpact nodifier wwth a thernoplastic

resin such Resiimylcompdsitiidm r esin, they may be often bl ended with each
other 20 in proportions of 1 to 50 wt.% for the graft copolyner and 99 to

50 wt.% for the t¥he rpEkt¢eprebaner according to the present

invention can be blended with a thermoplastic resin to
brepare a resin composition. A blending ratio (based on

10 solids content) between both may be suitably determined
according to the purpose of use and desired properties. 1In
general, they may be suitably selected within ranges of
0.1 to 99.9 wt.% for the graft copolymer and 99.9 to 0.1
wt.% for the thermoplastic resin. In many cases, good

15 results can be ylelded in proportions of 1 to 99 wt.% for
the graft copolymer and 99 to 1 wt.% for the thermoplastic
resin. When the graft copolymer is blended as an impact
modifier with a thermoplastic resin such as a vinyl
chloride resin, they may be often blended with each other

20 in proportions of 1 to 50 wt.% for the graft copolymer and
99 to 50 wt.% for the thermoplastic resin.

No particular limitation is imposed on the
thermoplastic resin. As examples thereof, however, may be
mentioned polystyrene, high impact polystyrene (HI

25 polystyrene resins), acrylic resins, methyl methacrylate-
styrene resins (MS resins), vinyl chloride resins,

chlorinated vinyl chloride resins, acrylonitrile-styrene



No particular limtation is inposed on the thernoplastic resin. As
exanmpl es thereof, however, may be nentioned pol ystyrene, high inpact
porystyrene (HI 25 polystyrene resins), acrylic resins, mnethyl

met hacryl ate- styrene resins (MsS resinshg vinyl chloride resins,
chlorinated vinyl chloride resins, acrylonitrlle-styrene 25 resins (AS
resins), acrylonitrile-butadi ene-styrene resins (ABS resins),

t her nopl astic pol yester resins and polycarbonate resins. These

t her mopl astids 11851 (%S s Pes ) P%@r?iéﬂffrii@%ﬁ(t&&iéﬂea§¥¥EQHQi géhi 8
thereof. 5 Additives, for exanple, antioxidants, ultraviolfet absorbents,

anti - bl ocki (RBS:gesé Bns pj ofeimoplatt e6Spo1yebtesaptsindnhhat ati ¢ agents,
anti bacterial agents, etc. my be suitably added upon the preparation of

the resin muhpesibomate Noepmnisi cuftigsd i tHdidiad 5ld NROSHEs Gla@ B
bl endi ng nethod. Therefore, they may also be mxed with each other by
neans of a usébosdthendetnglipnschieh ahyecombinabeohi kRerdbEs resin o
conposi tion nay be subjected to nmolding or formng and processing as it is
or aftebP pelletiZddptives Nofgurexamphbe, |antioxidants, i apbsadiohed 15
form ng or nolding nethod. For exanple, processing nethods used for
ordi nary t RRTAFPERES c artlrielogking aggents endegineytsexfildeva, blow
nol di ng and, i.nj ection nnldingé may be adopted. Wen the resin conposition
conpri si ng YYRFHFRES. 2enthpbatheragents heahhibagherialcagesta.i stgsed as a
may be suitably added upon the preparation of the resin
composition. No particular limitation 1s imposed on a
10 blending method. Therefore, they may also be mixed with
each other by means of a ribbon blender, Henschel mixer or
the like. This resin composition may be subjected to
molding or forming and processing as it is or after
pelletizing it. No particular limitation is imposed on a
15 forming or molding method. For example, processing methods
used for ordinary thermoplastic resins, such as
calendering, extrusion, blow molding and injection molding,
may be adopted.
When the resin composition comprising the graft
20 copolymer and the thermoplastic resin is used as a
transparent molded or formed product, it is desirable that
the respective compositions be adjusted so as to lessen a
difference in refractive index between the graft copolymer
and the thermoplastic resin in addition to the lessened
25 difference in refractive index between the polymer to be

grafted and the graft copolymer. When transparency is

regarded as important, it is preferable that the



transparent nol ded or formed product, it is desirable that the respective
conp03|t|ons be adjusted so as to lessen a difference in refractive index
between the graft copol ymer and the thernoplastic resin in addition to the
| essened 25 difference in refractive i nggx between the polyner to be
grafted and the graft copolynmer. Wen transparency is regarded as

i mportant, it is preferable that the difference in refractive index between
them be controlled to 0.02 or srmaller. EXAMPLES 5 The present invention

wi || herei npft@drdiecd epe !+ 0L ORI Po SPEGEL | 68LIYeRYLhER Q! éBﬂtPBlE?&W' es
and Conparative Exanpl es. However, the present inventionis not [Imted

at all by ttwese. @mamrlﬁﬁaliaﬁldentally all designations of "part" or
"parts" and "% as will be used 10 in the follow ng exanpl es nmean part or
parts by weight and w. % unless expressly noted. Physical properties in
the exanples were determ ned in accordance with the follow ng respective
met hods. ( BXAMPLE® average particle dianeter and particle diameter 15
di stribution: The volume average particle dianeter (Dv; also referred to
as "avebPage partithe pifesenterinveneliq) wilkdréretmafter ias deseribedéd by
subj ecting an el ectron mcroscope photograph obtained by using a
transm ssi PR RPEEEL¢RhL Y by the stobboving nEgamphas yand by an i mage
anal yzer (manufactured by Asahi Chem cal Industry Co., Ltd.; IP-
Comparative Examples. However, the present 'invention is
not limited at all by these examples. Incidentally, all
designations of "part" or "parts" and "%" as will be used
10 in the following examples mean part or parts by weight and
wt.% unless expressly noted. Physical properties in the
examples were determined in accordance with the following
respective methods.
(1) Volume average particle diameter and particle diameter
15 distribution:
The volume average particle diameter (Dv; also
referred to as "average particle diameter" merely) of each
sample was determined by subjecting an electron microscope
photograph obtained by using a transmission type electron
20 microscope to image analysis by an image analyzer
(manufactured by Asahi Chemical Industry Co., Ltd.; IP-
500PC). The particle diameter distribution (Dv/Dn) thereof
was determined by calculating out a ratio of the volume
average particle diameter (Dv) to a number average
25 particle diameter (Dn) obtained by subjecting the sample

to image analysis in the same manner as described above.

(2) Refractive index of enlarged latex-forming component:



500PC). The particle dianeter distribution (Dv/Dn) thereof was determ ned
by calculating out a ratio of the volune average particle dianmeter (Dv) to
a nunber average 25 particle dianmeter (Dn) obtained by subjecting the
sanple to inage analysis in the sanme ngpner as described above. (2)
Refractive index of enlarged | atex-form ng conponent: A cast filmwas
formed with each enlarged |atex sanple, and the resultant cast filmwas

i mersed in nmethyl al cohol and then vacuumdried at roomtenperature for

24 hours, therehy ¢ueparing @aéafmfrﬁeélwﬂhvxa&réﬁpéféeaolétéﬁe sanpl e
film the refractive index was neasured at 23 by neansS of an Abbe's

refract ometsimpie3) &ied raesd i ¥€shNPaEESCcREL gfj.iirh ﬁ&QOiMrH@fsé@dint:héEH?@ astic
resin: Each graft copol yner or thernoplastic resin sanple 10 was

pressed at 20hdD aidpetien avacumh ediiédn andsomreémp@fat@réhﬁoﬁaml e film
the refractive index was neasured at 23C by neans of an Abbe's

ref ract onetherurg 4)thempelkcy prepaniimg od samplee Pt bDductwitIpessgpscthase ng a
thickness of 3 nmor 6 mMmwere 15 prepared by nmeans of an injection

mol di ngSmacthenesdntpBO £ihnuf tlte urefbycdsdi badédkchaseméasuréddat Vo Bic
respect to these specimens, the inpact strength was determ ned at 23C or
-10C in acdﬁfdﬂﬁ@%SwahaUIEbh@?&l@ef¥@9tqm%h%parency of nol ded product: 20
Each graft copol mer or thernpplastic resin conposition sanple was

pel l etized G aertigre endines of graft copolymer and

thermoplastic resin:
Each graft copolymer or thermoplastic resin sample
10 was hot pressed at 200°C to prepare a sample film. With
respect to the sample film, the refractive index was
measured at 23°C by means of an Abbe's refractometer.
(4) Impact strength of molded product:
Specimen having a thickness of 3 mm or 6 mm were
15 prepared by means of an injection molding machine IS-80
manufacture by Toshiba Machine Co., Ltd. With respect to
these specimens, the impact strength was determined at 23°C

or -10°C in accordance with JIS K 7110.

(5) Transparency of molded product:

20 Each graft copolymer or thermoplastic resin
composition sample was pelletized by means of an extruder
and a pelletizer. The resultant pellet sample was hot
pressed at 200°C to prepare a sample plate having a
thickness of 3 mm. With respect to this sample plate, the

25 transmittance for parallel rays and haze were measured at

23°C by means of a haze meter.

[Example 1]



and a pelletizer. The resultant pellet sanple was hot pressed at 200C to
prepare a sanple plate having a thickness of 3 mrm Wth respect to this
sanple plate, the 25 transnittance for parallel rays and haze were measured
at 23C by nmeans of a haze neter. [Exanplge 1] 28 1. Preparation of |atex:
After a pressure container equipped with a stirrer was charged with sodi um
chloride 0.075 parts 5 ferrous sulfate 0.005 parts disodium

et hyl enedi am netetraacetate 0.008 parts sodi um formal dehydesul f oxyl ate

0.05 parts 1be [HiBn I ardiec{cationic 0.02 parts surfactant) 10

pot assi um ol eate (anionic surfactant) 0.37 parts distilled water 200 parts
and purged with mft@gem,pﬂéw@ﬁéO@aﬁb@ﬂﬂ@ﬁeeqﬁ(ngﬁeéewﬁhds sPilr@arts
butadi ene 75 parts 15 styrene 25 parts were added. The contents were then
hel d at 6008 chafgedhwitls to conduct polynerization, thereby obtaining
Latex (A-1) having a conversion of 98%and a volune average particle

di ameter of 98 nngodPdm2chEmiiderement by aggregation: 0.075 parts

5 ferrous sulfate 0.005 parts
disodium ethylenediaminetetraacetate 0.008 parts
sodium formaldehydesulfoxylate 0.05 parts
benzalkonium chloride (cationic 0.02 parts

surfactant)
10 potassium oleate (anionic surfactant) 0.37 parts
distilled water 200 parts

and purged with nitrogen,

diisopropylbenzene hydroperoxide 0.1 parts
butadiene 75 parts
15 styrene 25 parts

were added. The contents were then held at 60°C for 15
hours to conduct polymerization, thereby obtaining Latex
(A-1) having a conversion of 98% and a volume average

particle diameter of 98 nm.

20 2. Enlargement by aggregation:

While holding the Latex (A-1) obtained above at 70°C

L4

sodium formaldehydesulfoxylate 3.8 parts
(5% aqueous solution)
hydrogen peroxide (5% aqueous solution) 2.08 parts
25 were édded, and the contents were stirred and mixed. The
stirring was then stopped to hold the mixture for 1 hour.

Five parts of sodium hydroxide (1% aqueous solution) were



Wil e hol ding the Latex (A-1) obtained above at 700C, sodium

f or mal dehydesul foxyl ate 3.8 parts (5% aqueous sol ution) hydrogen peroxide
(5% aqueous solution) 2.08 parts 25 were added, and the contents were
st!irred and m xed. The stirring was thesn stopped to hold the m xture for 1
hour. Five parts of sodi um hydroxi de (1% aqueous solution) were ,/ 29 then
added, and the contents were stirred and m xed to obtain Enlarged Latex
(B-1). Enlarged Latex (B-1) had a volune average particle dianeter of 460
nm and a Dthien @idded,3dnindhs oty aidey stiiaidedl adn® ndetddldey, the sum
5 total of deposits and attachnents to the polynerizer was 0.05% based on
t he char gedbtaimmErd arjdedamaAtex?](BE1)Pr eBalarged bhatkat ¢B-1)ahad @A- 2)
havi ng a conversion of 98% and a volune 10 average particle dianeter of 92
nm was obt aiodeshebyavesmydu@antyg qle ydiemedsn @f 460 hm sarde ar@wydm asf i n
Exanple 1 except that 100 parts of butadi ene were used in place of 75
parts of bui.3¢ and xas Ieghanicadflwigtadie i nIngddeptgpayat the stm he | at ex
in Exanple 1. 15 2. Enl argenent by aggregation: Latex (A-2) obtained above
was enlar gdetal ofggappaiitenh and tatetafgmmm the inelpmeniizer wa&ept t hat

sodiun1forna|dehxpesulfoxylate 4.2 parts
0.05% based on the charged monomers.

[Example 2]

1. Preparation of latex:
Latex (A-2) having a conversion of 98% and a volume

10 average particle diameter of 92 nm was obtalned by
conducting polymerization in the same manner as in Example
1 except that 100 parts of butadiene were used in place of
75 parts of butadiene and 25 parts of styrene in the
preparation of the latex in Example 1.

15 2. Enlargement by aggregation:

Latex (A-2) obtained above was enlarged by
aggregation in the same manner as in Example 1 except that
sodium formaldehydesulfoxylate 4.2 parts
(5% aqueous solution)

20 hydrogen peroxide (5% aqueous solution) 2.32 parts
were added to Latex (A-2), thereby obtalining Enlarged
Latex (B-2). Enlarged Latex (B-2) had a volume average
particle diameter of 500 nm and a Dv/Dn of 1.35 and was
mechanically stable. Incidentally, the sum total of

25 deposits and attachments to the polymerizer was 0.07%
based on the charged monomers.

[Example 3]



(5% aqueous sol ution) 20 hydrogen peroxi de (5% aqueous solution) 2.32 parts
wer edadded to Latex (A-2), thereby obtaining Enlarged Latex (B-2).
Enl'arged Latex (B-2) had a volune average particle dianmeter of 500 nm and
a*Dv/Dn of 1.35 and was nechanically stiable. Incidentally, the sumtotal

of 25 deposits and attachnents to the polynerizer was 0.07% based on the
charged nononers. [Exanple 3] 1. Preparation of |latex: Latex (A-3) having a
conversion of 98% and a volune average particle dianeter of 98 nm was

- obtai ned by, cediHANA AP JFEId1Z3td On in the same manner as in Exanple 5 1
except that the anmount o enzal'koni um chloride (cationic surfactant) was
i ncreased from 0.0t &Rr {£-39 thQégpéré§n+aréb8np5fp§?@taﬁa 8f ybifmbat ex in

Exanple 1, and 100 parts of butadiene were used in place of 75 parts of

but adi ene aaveraje Opastyce8ediddeBerEpFasst AERat BYtagaeadpyi on: Latex
(A-3) obtained above was enl arged by aggregation in the same manner as in

Exanpl e 1 ecamedictivg pobhginepizatiehdehyersubbnsyhahfier3ad Par Examp2¥
aqueous sol ution) 15 hydrogen peroxi de (5% aqueous solution) 1.9 parts

were added 1 cexeepk thaB)théhanetytobfabehpglkohaagedhlbaias (B-3).
Enl arged Latex (B-3) had a volume average particle dianeter of 250 nm and
a Dv/Dn of(qatbormhd swmesfactant) was increased from 0.02 parts to
0.05 parts in the preparation of the latex in Example 1,
and 100 parts of butadiene were used in place of 75 parts
of butadiene and 25% of styrene.
10 2. Enlargement by aggregation:
Latex (A-3) obtained above was enlarged by
aggregation in the same manner as in Example 1 except that
sodium formaldehydesulfoxylate 3.5 parts
(5% aqueous solution)
15 hydrogen peroxide (5% aqueous solution) 1.9 parts
were added to Latex (A-3), thereby obtaining Enlarged
Latex (B-3). Enlarged Latex (B-3) had a volume average
particle diameter of 250 nm and a Dv/Dn of 1.40 and was
mechanically stable. Incidentally, the sum total of
20 deposits and attachments to the polymerizer was 0.04%
based on the charged monomers.
[Comparative Example 1]
It was intended to obtaln an enlarged latex in the
same manner as in Example 1 except that no benzalkonium
25 chloride (cationic surfactant) was added in the

preparation of the latex in Example 1. Although an

enlarged latex having an average particle diameter of 500



mechani cally stable. Incidentally, the sumtotal of 20 deposits and
attathnments to the polynerizer was 0.04% based on the charged nonomners.

[ Conparative Exanple 11 It was intended to obtain an enlarged latex in the
same manner as in Exanple 1 except that3mo benzal konium 25 chloride
(cationic surfactant) was added in the preparation of the latex in Exanple
1. Although an enlarged | atex having an average particle dianmeter of 500
31 nm was forned after holding the contents for | hour after the stirring

was st oppechn fwdd1es S 0d £ €8t G dfn §YthE9G6 LS4 £ §NFoS O | HSupeserdpposi ted
as lunps as soon as stirring was started after sodi um hydroxide for 5

neutral i zattil swebrateedvasostbppedoint e esEap a6 Heenldt§xngeg able to be
obt ai ned. [Conparative Exanple 21 Latex (A-1) having a vol une average

particle diggmsgatiodn I&oiddtweneddeposkead! &s 11waps usedsasnseed 10
particles to attenpt the preparation of a latex having a great particle
di anet er bystalssow poy netarbed oaf pencesdiumnhypdeceidé £6e enl argenent by
aggregation. After a polynerizer was charged with sodiumchloride 0.075
parts 35 freuinslizatior wa9oaddedt sso thabdSnpastableoenlarged latex
f or mal dehydesul foxylate 0.05 parts potassiumoleate 0.37 parts

was able to be obtained.

[Comparative Example 2]

Latex (A-1) having a volume average particle
diameter of 98 nm obtained in Example 1 was used as seed
10 particles to attempt the preparation of a latex having a
great particle diameter by a seed polymerization process
in place of the enlargement by aggregation.

After a polymerizer was charged with

sodium chlorige 0.075 parts
15 ferrous sulfate 0.005 parts
disodium ethylenediaminetetraacetate 0.008 parts
sodium formaldehydesulfoxylate 0.05 parts
potassium oleate 0.37 parts
Latex (A-1) (in terms of solids) 1 parts
20 distilled water 200 parts

and purged with nitrogen, the contents were held at 60°C,

and
butadiene 74 .25 parts
styrene 24.75 parts
25 diisopropylbenzene hydroperoxide 1 part
sodium formaldehydesulfoxylate 0.5 parts

were then added over 60 hours. The contents were then held



Latex (A-1) (in terns of solids) | parts 20 distilled water 200 parts and
purgéd with nitrogen, the contents were held at 600C, and butadi ene 74. 25
parts styrene 24.75 parts 25 diisopropyl benzene hydroperoxide 1 part
sodi um f or mal dehydesul foxylate 0.5 parga were then added over 60 hours.
The contents were then held 32 at 60C for 30 hours. As a result, the vol une
average particle dianeter was enlarged to 430 nm but the conversion did
not reach 95% [Conparative Exanple 3] 5 1. Preparation of latex: After a
pressure Copf a6Ry RAVITPGbISd N AsShi el VNN 309 GheVVial b el @S0di UM
pyrophosphate 0.1 parts ferrous sulfate 0.005 parts 18 giso Imum
et hyl enedi graret €ls a@tanhet €r owQdBepdat gedotlo uaBH onknl Bebydrseul f oxyl ate 0. 05
parts potassiumoleate 0.37 parts distilled water 200 parts and purged
wi t h ni tr ogeonvdbs tion s@pd opyt beeaenessydr operoxi de 0.1 parts butadi ene 75
parts styrene 25 parts

[Comparative Example 3]

5 1. Preparation of latex:
After a pressure container equipped with a stirrer

was charged with

tetrasodium pyrophosphate 0.1 parts
ferrous sulfate 0.005 parts
10 disodium ethylenediaminetetraacetate 0.008 parts
sodium formaldehydesulfoxylate 0.05 parts
potassium oleate 0.37 parts
distilled water 200 parts

and purged with nitrogen,

15 diisopropylbenzene hydroperoxide 0.1 parts
butadiene 75 parts
styrene 25 parts

were added. The contents. were then held at 60°C for 15
hours to obtain Latex (a-3) having a conversion of 98% and

20 a volume average particle diameter of 97 nm.

2. Enlargement by aggregation:
While holding the Latex (a-3) obtalned above at 60°C,
0.2 parts of disodium dodecyl phenyl ether disulfonate
were added, and the number of revolutions upon stirring
25 was then decreased. Although 1.2 parts of phosphoric acid
(5% aqueous solution) were added to conduct enlargement by

aggregation, the latex was solidified.



wer e added. The contents.were then held at 60C for 15 hours to obtain
Latex (a-3) having a conversion of 98% and 20 a volune average particle

di aneter of 97 nm 2. Enlargement by aggregation: Wile holding the Latex
(a-3) obtained above at 60C, 0.2 partsgaaf disodium dodecyl phenyl ether

di sul fonate were added, and the nunber of revolutions upon stirring 25 was
t hen decreased. Although 1.2 parts of phosphoric acid (5% aqueous

sol ution) were added to conduct enlargenment by aggregation, the | atex was
solidified.¢<Consf@dssaeesasi on> Exanple 1 shows an exanpl e where the
present invention was applied to the butadi ene-styrene copol yner | atex,

and Exanpl es 2 argkansihow exiasps esn Weafip1 & ewle P CEREt pLO¥ERALT ON Was
applied to the butadiene polynmer latices. In any case, a stable enl arged

| at ex was ohivémetoniwag applie@etdothef bitagiehd-sbgrehbesopangmer
Conparative Exanple 1 shows an exanple where no cationic surfactant was
used upon tletd®, parpaEraamphesf 2t drd bt shbownexanylesewkhepel yner | atex. Even
in the case of Conparative Exanple 1, enlargenent by aggregation is caused
t 0 progbesspreépemieinventionesasbappried teb6f theé bytaditenat pobymesur f act ant
upon lowering the pH of the systemis not devel oped. Therefore, 15 when
sodi um hydrbatieeswas Iddny taassmhancetatile paldrgdit lateyt ems tdiztaiyed

attenpting to stabilize the system solids
in a short period of time.

On the other hand, Comparative Example 1 shows an
example where no cationic surfactant was used upon the
10 preparation of the butadiene-styrene copolymer latex. Even
in the case of Comparative Example 1, enlargement by
aggregation is caused to progress. However, the
restabilizing effect by the cationic surfactant upon
lowering the pH of the system is not developed. Therefore,
15 when sodium hydroxide was added to enhance the pH of the
system, thereby attempting to stabilize the system, solids
are deposited due to shearing force by the stirring,
resulting in a failure to obtain a stable enlarged latex.
Comparative Example 2 shows an example where it was
20 intended to obtain a latex having the same particle
diameter as in Example 1. It takes a very long time to
conduct the polymerization. Therefore, the example is poor
in productivity and not an economical process. Comparative
Example 3 shows aﬁ example where Example (A-2) described
25 in Japanese Patent Application Laid-Open No. 71603/1998,
in which enlargement of particle diameter to 260 nm was

achieved, was simulated with no cationic surfactant used,



are deposited due to shearing force by the stirring, resulting in a
faillre to obtain a stable enlarged | atex. Conparative Exanple 2 shows an
exanple where it was 20 intended to obtain a |atex having the same
particle dianmeter as in Exanple 1. It tzgkes a very long tinme to conduct
the pol ynerization. Therefore, the exanple is poor in productivity and not
an econom cal process. Conparative Exanple 3 shows an exanpl e where
Exanpl e (A-2) described 25 in Japanese Patent Application Laid-COpen No.
71603/ 1998, and ntybi sarenbar ﬁﬁHEﬁﬁoPic p&&ihcaﬁdgﬂaﬁgein%?e%ﬁ@d”%b"‘ﬁ%
achi eved, was sinulated with no cationic surfactant used, and the part
of phosphorts &€hteeddgdgrestenCherEEd1E0d8amet8rac GV ér Ir Rk elapakticle
di aneter. However, the latex was solidified as a whole, resulting in a
failure to wabtsoniaif tellaaged WAdRS, bebbxeipbeid] alfaBlatk to
Pol ymeri zation: After a pressure container equipped with a stirrer was
charged w tdbtadmramdehbbrgedBrldyexS parts 10 (in terns of solids)
pot assium ol eate 0.3 parts tetrasodi um pyrophosphate 0.005 parts heated
to 60C and [Exaueplle 4h nitrogen, styrene 12.5 parts 15 nethyl nethacryl ate
12.5 parts

1. Graft polymerization:

After a pressure container equipped with a stirrer

was charged with

Enlarged Latex (B-1) 75 parts

10 (in terms of solids)
potassium oleate 0.3 parts
tetrasodium pyrophosphate 0.005 parts

heated to 60°C and purged with nitrogen,

styrene 12.5 parts
15 methyl methacrylate 12.5 parts

diisopropylbenzene hydroperoxide 0.1 parts

sodium formaldehydesulfoxylate 0.05 parts

were added over 1 hour. The contents were then held for 5

hours. As a result, Graft Copolymer Latex (C-4) having a
20 volume average particle diameter of 480 nm and a Dv/Dn of

1.35 was obtained.

After 0.5 parts of butylated hydroxytoluene (BHT)

were added to this Graft Copolymer Latex (C-4),

coagulation was conducted with 0.5% hydrochloric acid, and
25 the resultant coagulum was washed with water, dehydrated

and dried to obtain a powdered Graft Copolymer (D-4). The

refractive index of the polymer (B-1) to be grafted in



di i sopropyl benzene hydroperoxide 0.1 parts sodium fornal dehydesul f oxyl ate
0.05'parts were added over 1 hour. The contents were then held for 5

hours. As a result, Graft Copol ymer Latex (C-4) having a 20 vol une average
particle diameter of 480 nmand a Dv/Dn3gf 1.35 was obtained. After 0.5
parts of butyl ated hydroxytoluene (BHT) were added to this Gaft Copol yner
Latex (C-4), coagulation was conducted with 0.5% hydrochloric acid, and 25
the resul tant coagul um was washed with water, dehydrated and dried to

obtai n a powwles agrdFaf ¢ ( The ef ti i he
polymer (B-1) to be gra?§§g9?%E§th%?g%%§a?tS%Qboﬁgﬁerﬁ§tég Eégg&XESSQ, and

the refractindexisotlegraft T epb1rmaes! ypes) (Wad) 118591. 539. [Exanple 5] Gaft
Copol ynmer Latex (C-5) was obtained and Graft 5 Copol ynmer (D-5) was

recovered i[Exdampklan®] manner as in Exanple 4 except that sodium
f or mal dehydesul foxyl ate 3.3 parts (5% aqueous sol ution) hydrogen peroxide

(5% aqueous sol utGrafit ICGppBhymer NAterr eCuspdwaposbtaeneal angegeak+of Lat ex
(A-1) used in obtaining the graft copolymer of Exanple 4 by aggregation.

G aft ChpolGopolymerx(Pesh)waadracovened iavehagsamar manherdasngher of 205
nmand a Dv/Dn of 1.37. The refractive index of the polyner (B-5) to be
grafted i n Example 4 except that
sodium formaldehydesulfoxylate 3.3 parts
(5% aqueous solution)
hydrogen peroxide (5% aqueous solution) 1.8 parts
10 were used upon the enlargement of Latex (A-1) used
in obtaining the graft copolymer of Example 4 by
aggregation. Graft Copolymer Latex (C-5) had a volume
average particle diameter of 205 nm and a Dv/Dn of 1.37.
The refractive index of the polymer (B-5) to be grafted in
15 this Graft Copolymer (D-5) was 1.539, and the refractive
index of Graft Copolymer (D-5) was 1.539.
[Comparative Example 4]
1. Enlargement by aggregation:
While holding the Latex (a-3) obtained in
20 Comparative Example 3 at 60°C,
disodium dodecyl phenyl ether 0.05 parts
disulfonate
was added, and
hydrochloric acid 56 parts
25 (0.15% aqueous solution)

was then added to conduct enlargement by aggregation, and

sodium hydroxide (1% aqueous solution) 10 parts



15 this Gaft Copolyner (D-5) was 1.539, and the refractive index of Gaft
Copo[‘ymer (D-5) was 1.539. [Conparative Exanple 4] 1. Enl argenent by
aggregation: Wiile holding the Latex (a-3) obtained in 20 Conparative
Exanpl e 3 at 60C, disodi um dodecyl phengl ether 0.05 parts disulfonate was
added, and hydrochloric acid 56 parts 25 (0.15% aqueous sol ution) was then
added to conduct enl argenent by aggregation, and sodi um hydroxide (1%
aqueous solution) 10 parts 36 was then added to obtain Enlarged Latex

(b-4). Enl afgeckndtLzaéd- o mﬁiaﬁnvﬁllﬂéglﬁ?@deﬂﬁgéxpéﬁlh‘}' e g pEi&q of 200

nm and a Dv/Dn of 1.90 and was nechani y stable InC|dentaIIy, the sum

total of deapdsdts(Bdl) HaACARELEME Oadetdige PPAYTEELECHI HAELEr 1820 Dgsed on
t he charged nononmers. 2. Graft polynerization: Enlarged Latex (b-4) was

used to comucdngrafldv/pwl yfreligatand wastheckantcabbpestablen Exanple 4,
thereby obtaining Gaft Copolyner Latex (c-4) having a volume 10 average
particle dibmtdentdlPP5 tine asam atvaDnoHf ddp86its aand pattackhrefttaf to
Copol ynmer (d-4) was obtained in the sanme manner as in Exanple 4. The
refract bve thriepolymehbzepovased . (0% Hased ben gthét ebarge@ mbhodepsl yner
(d-4) was

2. Graft polymerization:

Enlarged Latex (b-4) was used to conduct graft
polymerization in the same manner as in Example 4, thereby
obtaining Graft Copolymer Latex (c-4) having a volume

10 average particle diameter of 205 nm and a Dv/Dn of 1.85,
and powdered Graft Copolymer (d-4) was obtailned in the
same manner as in Example 4. The refractive index of the
polymer (b-4) to be grafted in Graft Copolymer (d-4) was
1.539, and the refractive index of Graft Copolymer (d-4)

15 was 1.539.

<Physical properties of resin composition)
Each of the graft copolymers obtained in Examples 4
and 5 and Comparative Example 4 was used to prepare a
20 resin composition with a thermoplastic resin (MS resin) in
accordance with the following formulation, thereby
determining its physical properties. The refractive index
of the MS resin used was 1.540.
Graft copolymer 30 parts
25 MS resin (Denka TX-100, product of 70 parts
Denki Kagaku Kogyo Kabushiki Kaisha)

The resin composition was pelletized by means of a




1.539, and the refractive index of Gaft Copolyner (d-4) 15 was 1.539.
<Phy%i cal properties of resin conposition> Each of the graft copol yners
obt'ained in Exanples 4 and 5 and Conparative Exanple 4 was used to prepare
a*20 resin conposition with a thernoplagtic resin (M5 resin) in accordance
with the follow ng fornulation, thereby determning its physical
properties. The refractive index of the M5 resin used was 1.540. Gaft
copol ymer 30 parts 25 MS resin (Denka TX-100, product of 70 parts Denki
Kagaku KogyewiiabsisRedi cdiai S48) edPLuAES | RatPRHOS! 18RS BE! bsteg%ed by

means of a 1. 37 tw n-screw conical extruder having a di aneter 20 mMm

manuf act ur eshyrdOversei by Teysaks1®Noselssku-8Rg, thed.t hasaobhai ned
pellets were nolded into a specinmen for inpact test having a thickness of

6 mm by neartusiobiratnéd] pellets Mpéde ngon@chi Detd Sa88pasméactyred by
Toshi ba Machine Co., Ltd. The inpact test was perforned at 23C. The

resul ts areimpamoin tesTdbhreidg dabhickne®bhyst cal mpropeméans of aher nopl astic
resin conpositions (M resin-based) G aftlnpact strengthTransm ttance

f or HazeScopbljertiwy/ melginagl hachingsIfof ) vhainfadbanéd. BE5Bo&hiba

Machine Co., Ltd. The impact test was performed at 23°C.

The results are shown in Table 1.

Table 1: Physical properties of thermoplastlic resin
compositions (MS resin-based)

Graft Impact strength Transmittance for Haze
copolymer [kJ/m?] parallel rays [%] [%]
Ex. 4 D-4 17.8 85 3.2
Ex. 5 D-5 5.8 90 1.7
Coimp.
Ex. 4 a-4 3.2 89 2.0

10

As shown in Table 1, the resin composition
comprising the graft copolymer (Example 4) enlarged in
particle diameter according to the present invention is
achleved in a great improvement on impact strength

15 compared with the resin composition comprising the graft
copolymer (Comparative Example 4) prepared by using the
ordinary technique for enlargement by aggregation though
the transparency is slightly deteriorated. The resin
composlition making use of the graft copolymer (Example 5)

20 according to the present invention, which has the same
particle diameter as that in Comparative Example 4 and a
narrower particle diameter distribution, is improved in
balance between impact strength and transparency compared

with the resin composition making use of the graft




Ex. 5D-55.8901.7 Cam d-43.2892 0 Ex. 4. 10 As shown .in Table 1, the resin
conpdsition conprising the graft copolynmer (Exanple 4) enlarged in
particle dianeter according to the present invention is achieved in a
great inprovenent on inpact strength 153gonpared with the resin conposition
conprising the graft copolynmer (Conparative Exanple 4) prepared by using
the ordinary technique for enlargenent by aggregation though the
transparency is slightly deteriorated. The resin conposition making use of
the graft copedyisr (&Xa0Bhsabit2Pea8£2ME180410 the present invention,

whi ch has the sanme particle diameter as that in Conparative Exanple 4 and
a narrower[BEweampld e6 fli aneter distribution, is inproved in balance between
i npact strength and transparency conpared wth the resin conposition
maki ng use bf Grafdr afdlvaeciopad ey of Conparative Exanple 4. [ Exanple 6]
1. Gaft polynerization: After a pressure container equipped with a stirrer
5 was charged w tZAfier ca gevedatra ¢&hBainér paatsppéd nwithna otispeids)

5 was charged with
Enlarged Latex (B-3) 75 parts
(in terms of solids)
potassium oleate 0.3 parts
tetrasodium pyrophosphate 0.005 parts

10 heated to 60°C and purged with nitrogen,

methyl methacrylate 12.5 parts
butyl acrylate 2.5 parts
t-butyl hydroperoxide 0.2 parts
sodium formaldehydesulfoxylate 0.2 parts

15 were added over 1 hour. After the contents were then held

for 3 hours,

styrene 10 parts
t-butyl hydroperoxide 0.1 parts
sodium formaldehydesulfoxylate 0.1 parts

20 were added over 1 hour. The contents were then held for 5
hours to obtain Graft Copolymer Latex (C-6) having a
volume average particle diameter of 265 nm and a Dv/Dn of
1.37. Powdered Graft Copolymer (D-6) was obtained from

this Graft Copolymer Latex (C-6) in the same manner as in

25 Example 4.
[Comparative Example 5]

1. Preparation of latex:



potassium ol eate 0.3 parts tetrasodium pyrophosphate 0.005 parts 10
heated to 60C and purged with nitrogen, nethyl nethacrylate 12.5 parts
butyl acrylate 2.5 parts t-butyl hydroperoxide 0.2 parts sodium

f 8r mal dehydesul foxylate 0.2 parts 15 wers® added over 1 hour. After the
contents were then held for 3 hours, styrene 10 parts t-butyl

hydr operoxide 0.1 parts sodium formal dehydesul foxylate 0.1 parts 20 were
added over 1 hour. The contents were then held for 5 hours to obtain G aft
Copol ynmer Lat ex (z&@érh@VpﬂasguranH%aﬁﬂéfag&ui?%@éacwtﬂ' a8t ekral 265 nm
and a Dv/Dn of 1.37. Powdered Graft Copol yner (D-6) was obtalneﬁ rom
this Gaft vapothaegedahe¥h(C-6) in the same manner as in 25 Exanple 4.

[ Conparative Exanple 5] 1. Preparation of latex: | 39 After a pressure
cont ai ner equi ppetetrafodivhi pyeophvsphabar ged with tetrasodi parts
pyrophosphate 0.1 parts ferrous sulfate 0.005 parts 5 disodium

et hyl enedi am net efexoces asel Dad€8 parts 0.005 parts
5 disodium ethylenediaminetetraacetate 0.008 parts
sodlum formaldehydesulfoxylate 0.05 parts
disodium dodecyl phenyl ether 0.02 parts
disulfonate
potassium oleate 0.37 parts
10 distilled water 200 parts

and purged with nitrogen,
dilsopropylbenzene hydroperoxide 0.1 parts
butadiene 100 parts
were added. The contents were then held at 70°C for 15
15 hours to obtain Latex (a-5) having a conversion of 98% and
a volume average particle diameter of 95 nm.
2. Enlargement by aggregation:

While holding the Latex (a-5) obtained above at 60°C,

hydrochloric acid 60 parts
20 (0.15% aqueous solution)
was added to conduct enlargement by aggregation, and
sodium hydroxide (1% aqueous solution) 10.7 parts
was then added to obtain Enlarged Latex (b-5). Enlarged
Latex (b-5) had a volume average particle diameter of 220
25 nm and a Dv/Dn of 1.87 and was mechanically stable.
Incidentally, the sum total of deposits and attachments to

the polymerizer was 0.12% based on the charged monomer.



sodi um f or mal dehydesul f oxyl ate 0.05 parts disodi um dodecyl phenyl ether
di sul fonate potassiumol eate 0.37 parts 10 distilled water 200
parts and purged with nitrogen, diisopropyl benzene hydroperoxide 0.1 parts
bdt adi ene 100 parts were added. The comggents were then held at 70C for 15
15 hours to obtain Latex (a-5) having a conversion of 98%and a volune
average particle dianeter of 95 nm 2. Enlargenent by aggregation: Wile

0.02%parts

hol di ng the Latex (a-5) obtained above at 60C, hydrochloric acid 60 parts

20 (0. 15% agjue@mafolpdiwrivest gsided to conduct enl argenent by
aggregation, and sodi um hydroxi de (1% aqueous solution) 10.7 parts

then added to obtEmbafgédrhetiexal®xsfbway. uEsiatgedonbatexgrhfs) had a

vol une average particle dianmeter of 220 25 nm and a Dv/ Dn of

was

mechani cal |pokymdéitbzationi tienthel yamthmaanert akalinoExdaposi 65 &Adreby
attachnments to the polynerizer was 0.12% based on the charged nono
3. Gaft Pothheiningi @nafEnCapgbyment baték- bp-8ashastdgt a gondwet graft
pol ymeri zation in the same nmanner as in Exanple 6, thereby obtaining Gaft
Copol yner LaVexage-B3rhiolagdianweteneof 225 nm and a Dv/Dn of 1.85,

10

15

20

25

and powdered Graft Copolymer (d-5) was then obtained in

the same manner as in Example 4.

<Physical properties of resin composition)

Each of the graft copolymers obtained in Example 6
and Comparative Example 5 was used to prepare a resin
composition with a thermoplastic resin (vinyl chloride
resin) in accordance with the following formulation,
thereby determining its physical properties. More
specifically, the following blending components were
provided and charged into a Henschel mixer and heated to

115°C with stirring to obtain a resin composition evenly

mixed.

Graft copolymer 9 parts

Vinyl chloride resin ("S9008", 91 parts
product of Kureha Kagaku Kogyo K.K.)

Processing aid ("K130P", product of 1.0 part
Kureha Kagaku Kogyo K.K.)

Octyltin mercaptide ("KS2000a", 1.8 pats
product of Kyodo Chemical Co., Ltd.)

Calcium stearate ("Ca-St", product 0.5 parts

of Nitto Kasei Co., Ltd.)

ner.

1.87 and was

40



5 average particle dianeter of 225 nmand a Dv/Dn of 1.85, and powdered
G aft Copol yner (d-5) was then obtained in the sanme manner as in Exanple
4. “<Physi cal properties of resin conposition> 10 Each of the graft

copol ynmers obtained in Exanple 6 and Cangparative Exanple 5 was used to
prepare a resin conposition with a thernoplastic resin (vinyl chloride
resin) in accordance with the followi ng formul ation, thereby determ ning
its physical properties. Mre 15 specifically, the foll ow ng bl ending
conponents were Byt dedkeddiehed gett | ptonaokenschel m xere gigk-figated to
115C with stirring to obtain a resin conposition evenly mxed. Gaft
copolyner 9 parts p2@ddatylofcRikerdarirteiin (CoR900&d. O1 parts product of
Kur eha Kagaku Kogyo K. K.) Processing aid ( "K130P', product of 1.0 part
Kur eha Kagaku Kodhitahiuum dxigét(tDPE3Tapst depfodS2000A'q. Il.fhampiats 25

product of Kyodo Chemical Co., Ltd.) Calciumstearate ("Ca-St", product 0.5

parts of Nitto Ka®dl Réesind tGhlor Intktismbased |List.d)cant ("SL-02", 0.6
parts groduct of Riken Vitamn Co., Ltd.) Titanium oxide ("DP-3T-55",
product 90. 1 part Thg Fesimoca@mpositicusthys Gobtalned)was pelletized

by means of a twin-screw conical extruder having a
diameter of 20 mm manufactured by Toyo Seiki Seisaku-Sho,
Ltd., and the thus-obtained pellets were molded into a
specimen for impact test having a thickness of 3 mm by

10 means of an injection molding machine IS-80 manufactured
by Toshiba Machine Co., Ltd. The impact test was performed
at 23°C and -10°C. The results are shown in Table 2.

Table 2: Physical properties of thermoplastic resin
compositions (PVC-based)

Graft Impact strength (23°C) | Impact strength (-10°C)
copolymer [kJ/m?] [kJ/m?]

Ex. 6 D-6 116 41.0

Comp.

Ex. 5 da-5 116 18.9

15
As shown in Table 2, the resin composition
comprising the graft copolymer (Example 6) according to
the present invention is achieved in a great improvement
on impact strength at the low temperature compared with
20 the resin composition comprising the graft copolymer
(Comparative Example 5) prepared by using the ordinary
technique for enlargement by aggregation though the same

impact resistance is exhibited at 23°C.



5 The resin conposition thus obtained was pelletized by neans of a

twi n-screw coni cal extruder having a dianeter of 20 mm manuf actured by
Toyo Seiki Seisaku-Sho, Ltd., and the thus-obtained pellets were nol ded
into a specinmen for inpact test havingga thickness of 3 nmby 10 neans of
an injection nolding machine |1S-80 manufactured by Toshi ba Machi ne Co.,
Ltd. The inpact test was perfornmed at 23C and -10C. The results are shown
in Table 2. Table 2: Physical properties of thernoplastic resin

conposi ti ongydiMr PRs et piFedpinppet strength (23C) I npact strength (-100)
copolyner[k37ﬁ2||R37ﬁQ | EX. 6D-6I1641.0 Caml d-511618 9 Ex. 5. 15 As shown

in Table 2, the restdrdHPOsd (108 proddnt SimGeh ffod! EherOPPs yEr (Exanple
6) accordlng to the present invention is achieved in a great | mpr ovenent

on inpact gireniddad phecéow f@ﬁp@f@ﬁwfﬂngoﬂﬁaéﬁﬂai‘\géh' 28tbRe wWRSER
conposition conprising the graft co ymer (Conparative Exanp e 5)

prepar ed byisissdagnéhibcal danaryigh em npHvi¢ud OLiv ety aagenpeimbysaggr egati on
t hough the sanme inpact resistance is exhibited at 23C. 42 | NDUSTRI AL
APPLI CABI LieiMlarging a latex while retaining the stability of the

latex. According to the preparation process of an enlarged

latex according to the present invention, the stability of

the latex is not impaired even when a polymerizable

monomer 1s graft polymerized in the presence of the

10 enlarged latex.

According to the present invention, there are also
provided enlarged latices having such excellent various
properties, a process for preparing a graft copolymer by
polymerizing a polymerizable monomer in the presence of

15 such an enlarged latex, resin compositions containing said
graft copolymer and a thermoplastic resin, and graft
copolymers having a great particle diameter and an even
particle diameter distribution. The resin compositions
according to the present invention are economically

20 improved in physical properties (particularly, impact
resistance). Accordingly, the present invention can be
applied to various fields in industries of which a latex
having a great particle diameter and a graft copolymer

having a great particle diameter are required.



According to the present invention, there is provided a process for
preparing an enlarged latex, which is econom cal and high in productivity
and pernmits 5 enlarging a latex while retaining the stability of the
| at ex. According to the preparation prodagss of an enlarged |atex according
to the present invention, the stability of the latex is not inpaired even
when a pol yneri zabl e nononer is graft polynerized in the presence of the
10 enlarged |l atex. According to the present invention, there are al so
provi ded enlarged | atices having suchcgag®is ent various properties, a
process for preparing a graft copolyner by polynerizing a polynerizable
nononer in the presence of 15 such an enlarged | atex, resin conpositions
containing said graft copolyner and a thernoplastic resin, and graft
copol yners havi ngl a dy enogess ifide pdiepetiarg aard earlangsd lwmitéx e di anet er
di stribution. The resin conpositions according to the present invention
are economexlaygbngi aptater by pagsegatipnopwhichscopprisesl arly, inpact
resi stance). Accordingly, the present invention can be applied to various
fields Pn ihHUs®F®ENGf which a |atex having a great particle dianeter and
a graft copolymer, having a great particle dianeter are required. CLAIM 1.
A process for prepdti®y anleniargeafagtantpyndenl arging a | atex by
aggregation, MhlCpbfqurigggtSOSé)sggggéggnt selected from the group
consisting of a cationic surfactant and an amphoteric

surfactant
10 to exist in the latex,
(2) adding, as an aggregating and enlarging agent, at
least one selected from the group consisting of:
(1) an inorganic acid,
(ii) an organic acid,
15 (iii) a substance which forms an acid in water,
(iv) a combination of at least two substances which
are reacted with each other to form an acid, and
(v) a substance which forms an acid by exposure to
actlve rays
20 to the latex in the presence of these surfactants, and
(3) causing the acid derived from the aggregating and
enlarging agent to act on the latex, thereby enlarging the

partlicle diameter of the latex.

25 2. The preparation process according to Claim 1,
wherein the latex is a (co)polymer latex of diene

monomer(s), (co)polymer latex of vinyl monomer(s) or



(a) an anionic surfactant and (b) at |east one surfactant selected fromthe
group consisting of a cationic surfactant and an anphoteric surfactant 10
toexist in the latex, (2) adding, as an aggregating and enl argi ng agent,
at least one selected fromthe group camsisting of: (i) an inorganic acid,
(i1) an organic acid, 15 (iii) a substance which forns an acid in water,
(iv) a conmbination of at |east two substances which are reacted with each
other to forman acid, and (v) a substance which fornms an acid by exposure

to active ¢ayyslyihet olabex| afes aleh8embh8mePCRith hNesRyIUnbAGHKARLS. and
(3) causing the acid derived fromthe aggregating and enlarging agent to

act on the latex, thereby enlarging the particle dianeter of the |latex. 25
2. The preparation process according to Claim1l, wherein the latex is a

(co) pol yner | at ex3 of Thieerpereprorednison Prodexy) patgomiinatex ©faim ny)
nmononer (s) or 44 copolyner |atex of a diene nononer with a vinyl nononer.

3. The prepirexebm prbcthe antoniicngurbfactanin and \(hereknleastt baeani onic
surfactant and (b) at |east one 5 surfactant selected fromthe group
consi st Png rfactanbnseleatedcfnom the gnoupnphosdstingupfaat ant are used
cationic surfactant and an amphoteric surfactant are used
as surfactants in the step (1) to emulsion polymerize the
monomer(s), thereby causing these surfactants (a) and (b)

to exist in the latex.

10
4. The preparation process according to Claim 1,

wherein the anionic surfactant is a carboxylate type

anionic surfactant.

15 5. The preparation process according to Claim 1,
wherein the cationic surfactant 1s a quaternary ammonium
salt having at least one alkyl group, a primary to
tertiary amine salt having at least one alkyl group, an
alkylphosphonium salt or an alkylsulfonium salt.

20

6. The preparation process according to Claim 1,
wherein the amphoteric surfactant is a betaine, a
carboxylic acid type amphoteric surfactant containing a
betaine, a sulfate type amphoteric surfactant or a

25 sulfonic acid type amphoteric surfactant.

7. The preparation process according to Claim 1,



as surfactants in the step (1) to enulsion polynerize the nononer(s),

t her 8by causing these surfactants (a) and (b) to exist in the latex. 10 4.
The preparation process according to Claim1, wherein the anionic
sirfactant is a carboxylate type anionigg surfactant. 15 5. The preparation
process according to Caim1l, wherein the cationic surfactant is a
quaternary amonium salt having at | east one alkyl group, a primary to
tertiary amne salt having at |east one al kyl group, an al kyl phosphoni um

salt or eulwﬂéwéﬁmli@ntma1§ﬁéb;(29,6#bTthpléaafathHSQEQSE%an%CCOFdiDg to
Claim1, wherein the anphoteric surfactant is a betaine, a carboxylic

acid type asmbetesdcEsomfenéagroepntensisging 6€t 8hBecadisHhitate type
anphoteric surfactant or a 25 sulfonic acid type anphoteric surfactant. 7.
The prepar asunfaptacesandctbe damphbbtefiai sutfadbanbetgi bauBetiheostep (1),
(b) at |east one surfactant selected fromthe group consisting of the
cationic serisictimtthadlahexaiphat propostiibébncofind.03 tauied mol erirst in
the latex in a proportion of 0.01 to 100 nol per 5 100 nol of (a) the
ani oni cOsur¥QRtmel o8, (Fhetheepaianionsprbsetanbccording to aim 1,
wherein in the step (1), the surfactants (a) and (b) are
8. The preparation process according to Claim 1,
wherein in the step (1), the surfactants (a) and (b) are
caused to exist in a proportion of 0.1 to 5 parts by
10 weight in total per 100 parts by weight of the (co)polymer
component in the latex or the monomer(s) forming the

(co)polymer component.

9. The preparation process according to Claim 1,
15 wherein in the step (2), a combination of two substances
which undergo a redox reaction to form an acid is used as
(iv) the combination of at least two substances which are

reacted with each other to form an acid.

20 10. The preparation process according to Claim 9,
wherein the combination of two substances which undergo a
redox reaction to form an acid is a combination of

hydrogen peroxide with a formaldehydesulfoxylate.

25 11. The preparation process according to Claim 1,
wherein in the step (3), the latex is enlarged by Brownian

aggregation without conducting stirring of the latex.



caused to exist in a proportion of 0.1 to 5 parts by 10 weight in total per
100 parts by weight of the (co)polynmer conponent in the |atex or the
moiioner (s) forming the (co)polyner conponent. 9. The preparation process
according to Caim1, 15 wherein in thdéstep (2), a conbination of two
subst ances whi ch undergo a redox reaction to forman acid is used as (ivV)
t he conbi nation of at |east two substances which are reacted with each
other to forman acid. 20 10. The preparation process according to Claim9,
wher ei n the conbiat iThie @reparatdost Proee sshiafcotdiergaoca C1=aa0X. ,r eact i on
to forman acid is a conbination of hydrogen peroxide with a

f or mal dehyddmrdioxamtenl@sgdd . 1atex phapinat & ovio bune esvsenagerpanyieébe Cl ai m
1, wherein in the step (3), the latex is enlarged by Brownian aggregation
Wi t hout cortke e sef rat ntea$t t he0 |mineks mBovdedhby ptpaemlavgepentess
according to Claim1l, wherein an enlarged |atex having a vol une average
particle dRBmAIFFegALION| east 150 nmis provided by the enl argement by
aggregation. 5 13. The preparation process according to Caiml, wherein
an enla?ged | atex having a particle dianmeter distribution of 1.2 to 1.8,
represented by a ratio (Dv/Dn) of the volune average particle dianeter

(Dv) to the nunbet: 104 AEERETRHLON: PFAfesFefGComddng Lon/dided

wherein an enlarged latex having a particle diameter
distribution of 1.2 to 1.8, represented by a ratio (Dv/Dn)
of the volume average particle diameter (Dv) to the number

10 average particle diameter (Dn) is provided.

14. An enlarged latex obtained by the preparation

process according to any one of Clalms 1 to 13.

15 15. A process for preparing a graft copolymer, which
comprises polymerizing a polymerizable monomer in the
presence of an enlarged latex, wherein the enlarged latex
1s obtained by a process comprising
(1) causing

20 (a) an anlonic surfactant and

(b) at least one surfactant selected from the group
consisting of a cationic surfactant and an amphoteric
surfactant
to exist in a latex,

25 (2) adding, as an aggregating and enlarging agent, at
least one selected from the group consisting of:

(i) an inorganic acid,



14. An enl arged | atex obtained by the preparation process according to any
one of Clains 1 to 13. 15 15. A process for preparing a graft copol yner,
whi'ch conprises polynerizing a polynerizable nononer in the presence of
an enlarged | atex, wherein the enlarged4aatex is obtained by a process
conprising (1) causing 20 (a) an anionic surfactant and (b) at |east one
surfactant selected fromthe group consisting of a cationic surfactant and
an anphoteric surfactant to exist in a latex, 25 (2) adding, as an

aggregating and eniiy Hmpegaiic &kiq) east one selected fromthe group

consisting of: (i) an inorganic acid, ti 47 (ii) an organic acid, (iii) a
substance whi ch f(aris) an substancaaieich fomms aasadidain ofavérat | east two
substances which are reacted with each other to forman acid, and 5 (v) a

subst ance whi ch flnns arcembihdyiexposuse leastctwe esubysahees whiahex in
the presence of these surfactants, and (3) causing the acid derived from
t he aggr egaaliehgrearted ikl eachgetiher otacfoom ameatidexandher eby enl ar gi ng
the 10 particle dianeter of the |atex.
(v) a substance which forms an acid by exposure to

active rays

to the latex in the presence of these surfactants, and

(3) causing the acid derived from the aggregating and

enlarging agent to act on the latex, thereby enlarging the

10 particle diameter of the latex.

16. The preparation process according to Claim 15,

wherein the polymerizable monomer 1s a vinyl monomer.

15 17. The preparation process according to Claim 15,
wherein 95 to 5 wt.% of the vinyl monomer is polymerized
with 5 to 95 wt.%, in terms of solids, of the enlarged

latex.

20 18. The preparation process according to Claim 15,
wherein a graft copolymer having a particle diameter
distribution of 1.2 to 1.8, represented by a ratio (Dv/Dn)
of the volume average particle diameter (Dv) to the number
average particle diameter (Dn), is obtailned.

25

19. The preparation process according to Claim 15,

wherein a difference in refractive index between particles



16. The preparation process according to Caim 15, wherein the

pol yhreri zabl e nononer is a vinyl nonomer. 15 17. The preparation process
acording to daim15, wherein 95 to 5 w.% of the vinyl nonomer is

pdl ymerized with 5to 95 w.% in termmgof solids, of the enlarged | atex.
20 18. The preparation process according to Caim15, wherein a graft
having a particle dianeter distribution of 1.2 to 1.8,
represented by a ratio (Dv/Dn) of the volunme average particle dianeter
(Dv) to theofiutherendsiegagelaseki aha €hangtaet(BBpolimeebEairned. 135219, The
preparation process according to Caim15, wherein a difference in
refracti ve mositexobezween particles w 48 of the enlarged |latex and the graft
copolymer formed is at nost 0.02. 20. The preparation process according to
Claim 15, 5 wherein a graft copolynmer having a vol une average particle

copol yner

di anet er

of at

| east 150 nmis obtained. 21. A graft copol yner obtai ned by

the preparation $? ocd8we gumpakaildan mmcare adcddime td coafdd). 190 22. A
resin conposition conprising the graft copolynmer according to Claim21 and
a ther ndpl keEeirsangragt gapolymen bawpngi ai vnluweoavenggeoparaimila?,

10

15

20

25

diameter of at least 150 nm is obtained.

21. A graft copolymer obtained by the preparation

process according to any one of Claims 15 to 20.

22. A resin composition comprising the graft

copolymer according to Claim 21 and a thermoplastic resin.

23. The resin composition according to Claim 22,

which comprises 0.1 to 99.9 wt.% of the graft copolymer

and 99.9 to 0.1 wt.% of the thermoplastic resin.

24. The resin composition according to Claim 22,

wherein the thermoplastic resin is polystyrene, high

impact polystyrene, acrylic resin, methyl methacrylate-

styrene resin, vinyl chloride resin, chlorinated vinyl

chloride resin, acrylonitrile-styrene resin,

acrylonitrile-butadiene-styrene resin, thermoplastic

polyester resin, polycarbonate resin or a mixture thereof.

25. A graft copolymer containing an anionic

surfactant and at least one surfactant selected from the



15 which conprises 0.1 to 99.9 w.%of the graft copolyner and 99.9 to 0.1
mﬂ.@@ of the thernoplastic resin. 24. The resin conposition according to
Cdim22, wherein the thermoplastic resin is polystyrene, high 20 inpact
pdlystyrene, acrylic resin, nmethyl methaxrylate- styrene resin, vinyl
chloride resin, chlorinated vinyl chloride resin, acrylonitrile-styrene
resin, acrylonitrile-butadiene-styrene resin, thernoplastic polyester
resin, polycarbonate resin or a mxture thereof. 25 25. A graft copol yner
cont ai ni ng gmowpi consistihgcbinh eadiehibesarraceant haat ant sel ected from
the Y 49 group consisting of a cationic surfactant and an anphoteric
surfactant amphoterhg surfactagbvAbd) herinbea waltdoe (BveDage ofaithiec! e

di aneter (Dv) to the nunber average particle dianeter (Dn) of 1.2 to 1.8.
5 26. The grelemeopveyage Recsidiagdiometerm(R§) twhéhei numbervol une
average particle diameter (Dv) is at least 150 nm 10 27. A resin

conposi ti o teRPEPsPAFLifdegAdpmetespbPRIepfadedr diond .80 Claim 25 and a

thernDpIastlc resin.

26. The graft copolymer according to Claim 25,
wherein the volume average particle diameter (Dv) is at

least 150 nm.

10 27. A resin composition comprising the graft

copolymer according to Claim 25 and a thermoplastic resin.



