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-invention relates tb an aqueous, si'licone-nodified acrylate pol yner

erul si on_ which is capable of ferm ng a coating having excellent water
repel | engy, water resistance, weatherabilitys Hisper- sion characteristics
of pignent, gloss retentivity, 10 stain resistance and adhesi on

properties. Mre partic- ularly, t resent invention is concerned with

an aqueous, silicone-nodified acryl E OBphich is an

acryl at e ‘pol ymer enul si o B s MBb At R BEEMER YR B e
Eﬂe—group—tunsrsting of

conprising an-acrylate 1

an acryl- ic ester, a nethacryliqa§@§@§o¥£§ Gr Mg Un@rdbefgef to. enul sion
pol yneri zation in an aqueous nmediumin P ence ofr an enul sifier (B)

sel ected fromthe gredhniewbisie® of a sulfonic acid group- or sulfonate
20 group-contai ning ethylenically unsaturated nononer, a sulfate ester
.-group-contai B ng et hyl erfloal pyedesat invént tsh NEsSEss atsl #n Niqdedes § her eof
wherein the acrylate polynmer enmulsion is silicone-nodified using a
specific, silicone stk¥icone-omaedifitediacryialid iprlyn@r cemilgiaon which is

capable of forming a coating having excellent water
. repellency, water resistance, weatherability, disper-~
sion charactefiStiqs.of pigment, gloss retentivity,

10 stain resistance and adheéion properties. More partic-
ularly, the present invention is concerned with an
aqueous, silicqne-modified acrylate polymer emulsion,
‘which is an acrylate polymer emuls;on produced by
subjecting a monomer system (A) comprising an acrylate

15 monomer selectedffrom the group consisting of an acrYl—
ic ester; a-méthacrylic ester and a mixture thereof to
emulsion‘polymerization in an aqueous medium in the.
presence of an emulsifier fB) selected from the-group
consisting of a.sulfonic aéid group- or sulfonate

20 group-conféining ethylenically unsaturated monomer, a
sulfate ester group-containing ethylenically_unsaturat-
ed monomer and'afmixture thereof, wherein the acrylate
polymer emulsion is éiliconé-modified using a specific,
silicone Strﬁcture-containihg modifier (C) during or

25 after the emulsion polymerization. The aqueous, sili-



25 after the emul sion polynerization. The aqueous, sili- - 2-
cone- nodigf i ed acryl ate pol yner. enul si on of the present invention can be
advant ageously used as a paint, an undercoating or finish coating materi al
for building materials, an adhesive, a.pressure-sensitive adhesive, 5 - a
processi ng agent for papers, or a finish coatPng material for textile
fabrics, especially as a paint, or a finish coating material for building
materials. Prior At Wien.ap.aqueous,agcryl ate pol yner enul siop, obt ai ned, 10
by enul si on poIyne?%%%f?%ﬂlféégr?8ﬁyé?g?oBﬂi¥@%5e¥%f£?b°Brotngg? REgren®
conditions, a coatingehs:gh! ahice Mielnbagesub el ALbug! ¥s090Ha BHEAOLLI LY.
Therefore, the agueous acryl ate polyner e PSI'OR has been wi de y (sed as a

resin for an aqueoygd@atdhtihlg\e¥ et inMRNc8adbng ma€@RLLDIFoWbER1lSNg
obtai ned froman acryl ate pol ynmer emul sion or froma paint conprising an

acryl ate pol yner enatérdaldavangaahesguentai peesporatsdniheieenadheseyggsed
to outdoor conditions or ultraviolet light, not only is the luster of the
coating likedy to &deprapessyng agent for papers, or a finish coating
material for textile fabrics, especially as a paint, or
a finish coating material for building materials.
Prior Art
| when an aqueous acrYlate polymer emulsion obtained
10 by emulsion polymerization is dried at room temperature
or uhder heated éonditions,'a coating is obtained which
"has a relatively good durability. Therefore, the
aqueous acrylate polymer emulsion has been widely used
as a resin for an aquéous-paint. However, when a
15 coating, which is obtained from an acrylate polymer
emulsion or from a paint compriéing an acrylate polymer
emulsion-havihg a pigment incorporated therein, ié
exposed to outdoor conditions or ultraviolet.light, not
only is the luster of the coating likely to be rapidly

20 deteriorated but also the gloss retentivity of the
| coating is poor. . o |
For solving the probiems'as menﬁioned above, it
was conventionally proposed to add a silicone to an

aqueous acrylate polymer emulsion to increase the

25 resistance of a coating formed from the emulsion to



20 deteriorated but also the gloss retentivity of the coating is poor.
For solvi.ng the problens as nentioned above, it was conventionally proposed
to add a siliccone to an aqueous acrylate polyner enulsion to increase the
25 resi stance of a coating forned fromthe enulsion to - 3-
ultraviolet light, oxygen, water and-various 3ypes of solvents, and inprove
the durability of the coating. Wth respect to prior art docunents which

di scl ose such a tec niqge, refﬁrence can be nmade to Canadi an Patent 5

No. 842947, U.S. PatbRRviRles YhehbooxYFeRantdelr 2R nE_ELPaf chypes of
lication Laid-Qpen_Specification No. 3-25527 g Unexam ned Japanese
éggeht'A$plica{iog£igYﬁg gné%ge%T?f%g?ig%ehggr%92259%49gkﬁQﬁvﬁ??t hg-
| si di scl : h 0 . | st
The reacon for ohi il HOERECEOLMTEPLE: NAKE BOOLnIRLE i Doh a1 fRELEL REEN
of each of the aboyecdorni®aés HOLSr&Rte NANR Be'RAGLT ¥btYadhdbahhBatent

emul sified particles of the aqueous acrylate polyner emulsion but 1s only
adsorbed.on!ihe enidsi 84294Partis. Patent No. 3,706,697, Unexamined
- Japanese Patent Application Laid-Open Specification No.
3-255273 and Unéxamined Japanese Patent Application
. Laid-Open Specification No. 6-122734. However, the
emulsions disclqsed,in these documents have poor water
10 resistance. The reason for this resides in that an
emulsifier employed in the technique'of each of the
above dﬁcumeﬁﬁs-does not have a reactivity with the
emulsified particles of the aqﬁeous acrylate polymer
emulsion but is only adsorbed on the emulsified parti-
15 Cles, so that it is likely that water intrudes into the
emulsified particles. In European Patent No..o 401
496, a s;lfonic acid group-containing ethylenically
unsaturated monomer is employed. However, in European
Patent No. 0 401 496, styrene is used in a large amount
20 which is:aimOSt the same as the“amount of acrylic ester
employed and, thereforé,.the obtained emulsion is
disadvanfagéous in that a coating fofﬁed from the
emulsion is discolored upon exposure to ultraviolet

light and_has poor weatherability. In U.S. Patent No.

25 5,214,095, an ethylenically unsaturated monomer and a



15 cles, sothat it is likely that water intrudes into the enulsified
particles. In European Patent No. 0 401 496, a sulfonic acid
group-contai ni ng ethyl eni cally unsaturated nononer is enpl oyed. However, in
Eur opean Patent No. 0O 401 496, styrene is used in a |arge amunt 20

which is al nost the sane as the anount of'acTy4it ester enpl oyed and,
therefore, the obtained emul sion is disadvantageous in that a coating

o poor  heat kY2514 0L LAE 4R0Te TP LA LRI L
ethyl eni cal |y unsatyr | Ny | ble silane. ar

. simul taneously int r%%@%ﬁﬁl%%%%;%%lﬁ%@a%%ﬁ%ﬁ%%%ﬁﬁétﬁfe an

presence of an aquepuiseSos VEMiversO, LGt thde R abBes Re eS| &h@ls s

poor dispersion stability. Even if a dispersant of 5 eul sifier, as a
stabilizing agent, n&s asisiefl dDspditS$icuSOAlSL BNy Si OBvenheh & dD&béAgant or

formation pronotor. or an inorganic pignent is added to the aqueous
emul si on, coagul at iemubdifiber acaeoaisseanl 5ining sageke} yis caddedrtol thifi s
case, even when a coating formation pronmotor or
aqueous emulsion, when a coating formation promotor or
. an inorganic pigment is added to the aqueous emulsion,
coagulation of the aqueous emulsion is likely to occur.
In this case, even .when a coating formation promotor or
10 an inorganic pigﬁent can be mixed with the aqueous
emulsion without sufferring from the,occﬁrrence of
coagulation, a ¢oating obtained'from the emulsion has
poor gloss. Further, a large amount of stabilizing
agent muét be used and, therefore, the coating obtained
15 from the emulsion has poor water resistance.

As mentioned above, the conventional aqueous
acrylate polymeﬁ emulsions have problems such that
these emulsions havé poor: water resistance or poor
weatherability, an& coatings obtained from such emul-

20 sions havihg a'pigment incorporated therein are unsat-
isfactory in respect of luster even just after.the
coating operaﬁioﬁ. Further, when the coating is ex-
posed to outdoor conditions, especially ultraviolet

light, for a prolonged period of time, the luster of

25 - the coating is draétically deteriorated. Further,



10 an inorganic pignent can be m xed with the aqueous enul sion w t hout
sufferring fromthe occurrence of coagulation, a coating obtained fromthe
emul si on has poor gloss. Further, a large anount of stabilizing agent nust
be used and, therefore, the coating obtained 15 fromthe enul sion has
poor water resistance. As nentioned above, th& eonventional aqueous
acryl ate pol yner enul si ons have probl ens such that these enul sions have
poor water resistance or poor weatherability, and coatings obtained from
such enul - 20 thegre has kgcensilymbren ﬁéoulBGF&Pé_élnEth@?ﬁdallé Gheapart
I sfactory in respect o% I%%égr.evengjust after the coating ogeration.
Further, when the 8%t itHE TETerMPFOYERNS 8t Y85HOBSnBFPPERE1e8spECPIREY
ultraviolet |ight, r l.an ' .time, the luster of 25 t he
olml%y 2%:010.AN9049 REY Ak 6hI

coating is drastica erior urther, -5- there has recently
been an increasing demand in the agiwniOty for thes 1 \paevesgent of various
properties of aque- ous acrylate polyner enulslons. SUVVARY OF THE

| NVENTI ON 5 In these situations, the present inventors have

made extensive and intensive studies with a view toward
- sblving_the above-mentioned problems accompanying the
conventional aqueous acrylate polymer emulsions. As a
result, it has unexbectedly been found that an aqueous,
10 siliConefmodified_acryiate polymer emulsion as men-
tioned below is capable of providing a éoating.which
- not only has excellent water resistance, but aiso can
retain luster for a prolbnged periog of time. The
above-mentioned aqueous, silicone-modified aérylate
_lS .polymer emulsion consisﬁs in an acrylate polymer emul-
sion produced by subjeqting é monomer system (A) com-
prising an acrylate monomer selected from the group
consiéting of an adrylic ester, a methacrylic ester and
- a mixture thereof to emﬁléion polymerization'in an
20 aqueous meéium in the presence of an emulsifier (B)
'selected from the group consisting of a sulfonic acid
grbup- or sulfonaﬁe'group-containing ethylenically
unsaturated monomer, a sulfate ester group-containing
ethylenically uﬁsaturated mondﬁer and a mixture there-

25 of, wherein the acrylate polymer emulsion is



5 In these situations, the present inventors have nade extensive
and intensive studies with a view toward sol ving the above-nenti oned

probl ens acconpanyi ng the conventi onal aqueous acryl ate pol yner enul si ons.
As a-result, it has unexpectedly been found that an aqueous, 10 : '
silicone-nodified acryl ate pol ymer enul sion-a$ men- tioned below is capable
of providing a coating which not only has excellent water resistance, but
also can retain luster for a prolonged period of tine. The above-nmentioned
aqueous, silicone- fbdirrBa-BepjLfied wsing apspprdfiemuBiilégosensists in an
acrylate polynmer enul - sion produced by subjecting a nonomner systen1&ﬁ)
com prising an acgyFHFEuﬁﬁﬁﬁﬁﬁFa§8F88t@HdﬁﬁéﬁFtN )gAYEANGoRE &EitRE &hean

acrylic ester, a ng&@;ggghi§°§§&ggi§gq.%nqixture t hereof to enul sion
aque

pol yneri zation in an ous neélun1in t he presence of an enulsifier

(B) selected fromthe gheuB-aQRF1S, RE QE'QnSBbﬁQEECo?ckﬁegﬁgggén%r'nven-
sul fonate group-containing ethylenically unsatu?ated nononmer, a sulfate

ester group-sontai-gisg ebhprewidal by nereat dhakeds)PRINEEcARIMJITIF W €
there- 25 of , wherein the acrylate polyner emulsion is
acrylate polymer emulsion which is capable of providing
a qoatihg having excellent water repellency, watef
resistance, weatherability, dispersion characteristics
of pigment, gloss retentivity, stain resistance and
10 adhesion properties.
The foregoing and other objects, features and
advantages wili"be apparent to those skilled in the art
‘from the following detailed description and claims.
DETAILED DESCRIPTION OF THE INVENTION
15 According to the present invention, there is
provided an aqueoﬁs, silicone-modified acrylate polymer
emulsion; which is an.acryléte polymer emulsion pro-
duced.by subjecting a monomer system (A) to emulsion
polymerization in an aqueous medium in the presence of
20 an emulsifier (B), wherein the acrylate.polymer emul -
sion is silicone-mbdified using a silicone structure-
containing-mbdifiér (C) during or after thé emulsion
polymerization; |
wherein the monomer system (A) comprises an acry-

25 late monomer selected from the group consisting of an



-6- silicone-nodified using a specific, silicone structur AR
nodi fier (C during or after the emnul sion polynerization. ﬂ%@%PH gEQSBEEN
is an object of the present inven- 5 tion to provide novelR

silicone-nodified acrylate polynmer enul sion which is capable of providing.
coating having excellent water repellency, «water resistance,
weat herabi |l ity, dispersion characteristics of pignment, gloss retentivity,

stain resistance and 10 adhe5|on roperties. The forego and ot her
obi Gt 5. T eat r os STRPH SRR Huils AL SHS SR A1bat RIFFIER THeToe
art- fromthe follwg ng detalled descrlptlon and cl ai ns. DETAI LED
DESCRI PTI ON OF THE 1’NVENTI ON 15 According-to the present

i nvention, there is pr c r | yner
enul sion, which is an gbéﬂry atrgq-'p ymer en%%s%oﬁé])pr%gi)dgﬁ%éa%% él]l: é|)ng a .
mononer system (AlgAd S BHrid Qi 30 WeTd ZAli fhid fhd '@P'éﬁ‘lf&h&t?@

presence of 20 an enulsifier (B), wherein the acrylate polyner enul -
sion is siliscone- rgaebp-asbritsd 110i iy %ﬁhmﬁlwtuﬁﬁt@ﬁ%& Nhor@E | fa er

(© during or after the enul sion polynerization;
sulfate ester group-containing ethylenically unsaturat-
ed monomer and a mixture thereof; and
wherein the silicone structure-containing modifier

(C) comprises a silicone structure-containing silane

10 (I) represented by the formula:
‘Rl - si - (R?), (I)

wherein Rl represents a hydrogen atom, a.
15 C,-C;g aliphatic hydrocarbon group, a Cg5-Cjg
| aryl group, a Cg-Cg dycloalkyl group, a
vinyl group, an acrylic C;-C;q alkyl group
or a methacrylic C;-C;q3 alkyl group, and
each'Rz_independently represents a C1FC8
20 alkoxfl group, an acetoxyl group or a hy-
- droxyl group.
In the aqueoﬁé, siliébne-modified acrylate polymer
emulsion of the.present invéntibn,.it is preferred that
the moﬂomer system (A) and the emulsifier (B) be,

25 respectively, used in an amount of from 80 to 99.95 %

—
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wherein the nononmer system (A) conprises an acry- 25 | at e nmononer

sel ected fromthe group consisting of an REPLACEMENT SHEET Date 28
JAN. . 1997 : 7 Substitute sheet - 27/'1/97 acrylic
ester, a nethacrylic ester and a m xture ther wherein the enulsifier
(B) is selected fromthe group consisting of g sulfonlc acid group- or

sul fonate 5 group-contai ni ng ethyl eni cally unsat.urated nononer,

su {2l ester orougscaohol e £ apbesbiy, UBeUsgto S PLATRY g

cone”s cture-contain fier (C)

conpri ses a 5"'C°ﬂﬁ ah' dibdhe- 8? t@wﬁeaa Eb'@”@ 19 b wgt?hgepﬁgggnted by

the formula: [err] rein [err repr esen rogen
atom a 15 : prekeeab1g! Epbat 10 B¥doozanbey geeyRt, ab§seaybn9eaep,_a

[err] cycloal kyl group, a vinyl group, an acrylic [err] al kyl group or a
nmethacrylic [err] abkpl gedaght efidthechoR2merdegendmnihy nedr ehenemudsfierr]
5 fier (B), and that the silicone structure-containing
modifier (C) be used in an amount which satisfies the
follewing relationships:
1 (A) + (B) 99
- — ¢ —
2 (c) 1
10 wherein (A), (B) and (C), respectively,
reptesent amounte of the monomer system (A),
the emulsifier (B) and-the modifier (C) in
terms of weight percentages based on the
total weight of materials (A), (B) and (C).
15 Further, in the aqueous, eiliccne—modified acry-
late polymer emulsion of the present invention, the
ratio of the total weight ef the monomer system (A),
the emulsifier (B) and the modifier (C) to the weight
of the agqueous medium is preferably 75/25 or less, more
20 preferably from 30/70 to 70/30.
- In the preseht invention, the monomer system (A)
 comprises an.acrylate’monomer selected from the group
consisting of an acrylic ester, a methacrylic ester and

a mixture thereof.

25 In the present invention, the monomer system (A)



20 al koxyl group, an acetoxyl group or a hy- droxyl group. In the
aqueous, silicone-nodified acrylate polyner enulsion of the present '
invention, it is preferred that the nononer system (A) and the enul sifier
(B) be, 25 . respectively, used in an anount of from80 to 99.95 % - 8-
by weight, nore preferably 90 to 99.9 % by wePght, and in an anount of from
20 to 0.05 % by weight, nore preferably from10 to 0.1 % by meight based
on the total weight of the nmonomer system (A) and the enul si - :
(B), and that the Bf¥j EBRER §Frﬁ€FBFéS§oﬁtQPHPH@mﬁﬁdF?P@4YF€§15éb&§eHlFH an
amount whi ch satlsLhes th Ilomnng rel ati

SRR T aFei RODRRSE And HACER. CP@%@@#VéPya}c éﬁ?él’:ent
amount s of the mongger sy g@ﬂgg@ c5hEC EBHL 3hE! §rolE) cBRY;bEgaBREE b (O

in ternms of weight percen ages "base i (A,

(B) and (Q). acrylamide monomer, a methacrylamide monomer, a vinyl
5 monomer and a carboxylic acid group-containing ethylen-
ically unsatu;ated monomer. In the monomer system (A),
: it is preferred that the acrylate monomer and the..
. comonomer be, respectivély, present in an amount of
from 90 % to less than 100 % by weight and in an amdunt
10 of from 10 % by weight or less, based on the total
weight of fhe acrylate monomer and the comonomer.
Examples of (meth)acrylic esters which can be used
in the present invention as the acrylate monomer of the
monomer éystem (A) include a C;-C4g alkyl ester of
15 (meth)acrylic acid, a C;-C;g hydroxyalkyl ester of
(meth)acrylic acid, é (poly)oxyethylene mono(meth)-
acrylate having 1 to 100 ethylene oxidé groups, a
(poly)oxypropylene mono(meth)acrylate having 1 to 100
propylene oxide groups and a (poly)oxyethylene
20 di(meth)ac;ylate having 1 to 100 ethylene oxide groups.

- Specific examples of C;-C;g alkyl esters.of
(meth)acrylic acia include methyl'(meth)acrylate, ethyl
(meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acryiate, 2-ethy1hexyl (meth)adrylate and dddecyl

25 (meth)acrylate. Specific examples of C;-C;g hydroxyal-



15 Further, in the aqueous, silicone-nodified acry- |ate polyner
emul sion of the present invention, the ratio of the total weight of the
nononer system (A), the enulsifier (B) and the nodifier (C) to the weight
of the aqueous nediumis preferably 75/25-or less, nmore 20 . preferably
from30/70 to 70/30. In the present inventienlOtke nonomer system (A)
conprises an acryl ate nononer selected fromthe group consisting of an
acrylic ester, a methacrylic ester and a nmixture thereof. 25

the present i nvent kg%, eEhe@TSoRSmimesidpSHYLAR aCLdanﬁéVdﬁuﬂrﬁ&ﬂr@ﬁﬂﬁﬁm§8 a

conononer copol yneri zable with the acrylate nononer, and I ch cononomer is
at | east one nenbeﬁm§ggééféa F&nﬁpaez %395053P§P§¥|né ggﬁc5¥ t&2mi de

mohomer, a nEthacr¥h3€‘§§c”%Q3 es? o%' lgp ggg%ﬁ&&g%r %Bﬂo?gﬁ% 58é§#éc

aci d group-contai ni ylen cally u noner
system (A), it is @h%E%r&ﬁthﬁ%teEﬂ?l@%bbeB%c@P Q@Qgggiepo ne.be
ot

respectively, present in an anmount of from n 1dO %
meyght and ig an aglyidbl methoxy(meth)acrylate, diethylene glycol
| (meth)écrylate, diethylene glycol methoxy(meth)acry-
late, tétraethylene glycol (meth)acrylate and tetraeth-
ylene glycol'methoxy(meth)acrylate. Specific exampleé
of (poly)oxypr0pylene'mcno(meth)acrylates include
10 propylene glycol (meth)acrylate, propylene glycol
methoxy(meth)acrylate, dipropylene glycol (meth)acry-
late, dipropylene glycol methoxy(meth)acryiate; tetra-
propylene'glycol (meth)acrylate and tetrapropylene
glycol methoky(ﬁeth)acrylate. Specific examples of
15 (poly)oxyethylene di(meth)acrylates include ethylene
glycol di(ﬁéth)acryiate, diethylene glycol
di(meth)acrylate, triethylene glycol di(meth)acrylate
and tetraethflene.glycol di(meth)acrylate. Specific
examples of (meth)acrYlic esters other than mentioned
20 -above incl;dé glycidyl (meth)acrylate and trimethylol-
propane tri(meth)acrylate.
In the aqueoﬁs, silicone-modifiéd acrylate polymer
emulsion of the present invention, it is more preferred
that the comonomer as an optional component of the

25 monomer systém'(A) be a carboxylic acid group-contain-



10 of from10 % by wei ght or |ess, based on the total weight of the
acryl ate nononer.and the conononer. Exanples of (meth)acrylic esters which
can be used in the present invention as the acrylate nonomer of the nonomner
system (A) include a [err] alkyl ester of 15 (meth)acrylic acid, a
[err] hydroxyal kyl ester of (meth)acrylic acidl a (poly)oxyet hyl ene
nono(neth)- acrylate having 1 to 100 et hyl ene oxi de .groups, a

éfgt{%)s"é%fir2:%3?3)13”33%%&%%538%%&? SngRERBRRRd PonaReRn oL FRECEeRs 16018
ot . et f
Gty aer vl o act qeSRerTREtl bEeFERUBLMEngL ALY LaBblikl1 8 BESaObronp
n-butyl (”Eth)acryEéhﬁaihiﬁ?%&¥hyi§ﬁ&?ﬁ?%¥yh?E?tu%é%anh?ﬁéﬁhr be at

(meth)acryl ate and dodecyl me rylate. pecific exanpl es of
[err] hydroxyal - 1eastOonekibmBekeeeletteaeERbACENLI §raapbdcbnelig¥eng of

2- hydroxyet hyl (neth)acrylate and 2- hydroxypropyl (nmeth)acrylate. Specific
exanpl es of §poly) axyglliyl anédponethatiryadry aclidt, esitapohtide aetidy aede agl ycol
(neth)acrylate, ethylene : _
half ester thereof, fumaric acid and a half ester
thereqf, and maleic acid and a half ester thereof.
These carboxylic acid group-containing ethylenically °
unsaturated monomers are preferred because'these mono-
10 mers also function as a catalyst which facilitates the
hydrolyzation reaction and condensation reaction of
hydrolyzable silanes.
As mentioned above, in the present invention, as
examples of comonomers which are copolymerizable with
15 the acrylate monomer, in addition to the above-men-
tioned carboxYlic acid group-containing ethylenically
unsaturaéed monomers, there can be mentioned an acryla-
mide monomer, a methacrylamide monomer, a vinyl monomer
and the like. Specific exampies of acrylamide monomers
20 and methacéjlamide monomers include (meth)acrylamide,
diacetone (meth)acrylamide, N-methylol (meth)acrylamide
- and N—butoxymethyi (meth)acrylamide. Specific examples
of vinyl monomers include vinyl acetate, vinyl propion-
~ate, vinyl ester éf_versatic acid (manufactured sold by

25 Shell Chemical Co., U.S.A. under the trade name of Veo '



5 gl ycol met hoxy(neth)acrylate, diethylene glycol (neth)acrylate,

di et hyl ene gl ycol nethoxy(neth)acry- |ate, tetraethylene glycol
(meth)acrylate and tetraeth- ylene glycol nethoxy(neth)acrylate. Specific
exanpl es of (poly)oxypropyl ene nono(neth)acry]ates include 10 propyl ene
gl ycol (nmeth)acrylate, propyl ene glycol nmethoxy(heth)acrylate, dipropylene
gl ycol (neth)acry- |ate, dipropylene glycol nethoxy(neth)acrylate, tetra-

I I I h C
Ere; ﬁﬁtx%' ?retgh;yiiéryl‘f?f ;%je% ji?r?@i’ﬁ ﬁIQ%fW% B0, A9 epevin?
I (meth)acryl ates e r
gl ycol di (rrgt h) acrd;/ ate, triet hyelpﬁne 2 fy)c%?{*af%é halﬂ?a%éaﬁgcrgi&gbﬂffﬂg'

tetraethyl ene glycol difx@hple€ryt atémorthfers | StRIAMADS RéntIBHEA agHYTEC
esters other than nmentioned 20 . above include glycidyl (neth)acrylate

ahd trimet hyl ol - whipeinecdn i Yereddediciy| the. praséie hgeedtiSon, include
silicone-nodified acrylate pol yner enul sion of .the present invention, it is

nmore preferried t haremat o Mmerndmersis @mepa$0mamyboh@bmeme,ostyhenQSand
Tonormer SySten1(/»afﬁgékéfggggglé? ggigggégggdcefﬁiig; such as vinyl
chloride and vinylidene chloride; butadiene; and ethyl-
‘ene.
In the present,invention,_it is preferred that the
10 acrylate monomer of the monomer system (A) contain 5 %
or more, based on the weight of the monomer system (A),
| of a C5-Cyy cycLoalkyl ester of acrylic acid( a Cg-Cqg
cycloalkyl ester of methacrylic acid or a mixture
thereof, in which the_cycloalkyl moiety of the cycloal-
15 - kyl ester is unsubstituted or substituted with a Ci-cs
alkyl_group, a hydroxyl group or an epoxy group. In
the preseht invention, when the monomer system (A)
‘contains 5 % or more based on the weight of the monomer
system (A), of a Cg-C;, cycloalkyl ester of acrylic
20 acid, a C5:C12_cycloélkyl ester of methacrylic_acid or
a mixture thereof, the aqueous, silicone-modified
' acrylate polymer emulsion of the present invention can
~form a coating which is excellent éspecially with
respect to weatherability.

25 Examples of the above-mentioned Cg-Cy5 cycloalkyl



ing ethylenically unsaturated.nmononmer. Further, it is espew =y ‘qﬁrﬂ .
that the carboxylic acid group- containing ethylenlcally ulsawﬁwsw ] HASBEEN
nononer be at | east one nenber selected fromthe group con‘lstleECh&G

: : i
acrylic acid, nethacrylic acid, itaconic acid and a half estE 5
fumaric acid and a half ester thereof, and maldic acid and a hal f ester
thereof. These carboxylic acid group-containing ethylenically unsaturated
nononers are preferr g bec ause these s alsq functi o\ as a

catal yst which factl 5Fe§ t RETH, &FOP§2§t°5an§§8FF3ﬁlgn3°&8nd
reaction of hydrolgé ?ngﬁllgg Seshhit %Eichp@gqmﬁque r)r{én t he present

I nvention, as exanple cono oners are copol'yreri zable with 15

t he acrylate nmononer, in addition to the above-nen- tioned carboxylic acid
gr oup- cont ai ni ng ethylenically unsat ur atgd nmononers, there can be nmentioned
an acryla- m de nonomer, a nethacryl am nononer, a vinyl nonomer and the
like. Specific exanples of acrylan de nohoners 20 and met hacryl am de
monomer s i nchude (neth)acryl am deC Hlaafeeff)o*l‘receﬂ‘@h}&cFyl am de, N- et yhol
(met h) acryl am de and N-but oxynethyl (neth)acfylam de. Specific exanples of
vinyl mononers include vinyl acetate, vinyl Qgropion- ate, vinyl ester of
versatic acid (manufactured sold by

wherein Rl represehts a hydrogen atom‘or a
methyl group; gnd'R2 represents a cyclopen-
10 tyl group, a eyclohexyl_group or a cyclo-
dodecyl group, which is unsubstituted or
substituted with a C;-Cg alkyl group, a
hydroxyl group Or an €poxy greup.
Specific examples of compounds represented by formula
15 (1) abeve include cyclohexyl (meth)acrylate, 2-hydroxy-
| cyclohexyl (meth)acrylate, methylcyclohexyl
(meth)acfylate and 2;3-epoxycyclohexene (meth)acrylate.
In the present invention, it is preferred that the
sulfonic acid group- or sulfonate groupécbntaining
20. 'ethylenieaily unsaturated monomer of the emulsifier (B)
be selected from radically polyme;izable double bond-
. containing eompouhds having.a sulfeonic acid group, or
an. ammonium or an alkali metal salt thereof (i.e.,
ammonium sulfonate gioup or alkali metal sulfonate

25 group). .Among these compounds, more preferred are



25 Shell Chemical Co., U S. A under the trade name of Veo - 12 -
Va), vinyl pyrrolidone, nethyl vinyl ketone and a vinyl cyanide, such as
acrylonitrile and nmethacrylonitrile. Exanples of cononomers other than
menti oned above, which can be used in the present invention, include 5
aromati ¢ nononers, such as vinyl toluene, sryﬂéné and [err]-nethyl styrene;
hol ogenat ed vinyls, such as vinyl chloride and vinylidene chloride;

but adi . d et hyl-,. ol h . toi ti it f t hat

PR S M B SRR AU Sone ol
t i gh h , Of ' h.aal

brsed on, L V&1 et ATIOBTY SESKSRUHL ol ik OE il

ther eof, 1n uhich Honsaueliod lod oTeieicy Ot Quehinl = ¥a-c, doidyieSidio s
e group, a KHyd

unsubstituted or substituted with a al Kyl r'oxyl “group or

Cont aine 5 %0 more Bated ah The el ar the Toret eyt n (A T E L
[err] cycl oabkyl estrerapqf aaer W ismccinic acid group, each of which is
substituted with a sulfonic acid group which is in ihe
form of an ammonium, a sodium or a potassium salt
thereof, or vinyl sulfonate compounds'having a vinyi
group bonded to a suylfonic acid group which is in the
10 form of an ammonium, a sodium or a potassium salt
thereof. Furthei, in the present invention, it is
preférred that the sulfate ester group-containing
ethylenically unsaturated monomer of the emulsifier (B)
be selected from radically éolymerizable double bond-
15 containing compounds having a sulfate ester group, or
an ammopium or an alkali metal salt thereof. Among
these coﬁpounds, more preferred are radicaLly polymer-
izabie doﬁble bond-containing compounds having a sub-
stituent-éelected from the group consisting of a C;-Cyg
20 alkyl grou;, a Cy-Cyq alkyl ether group, a poly—Cé-C4
alkyl ether group and a Cg or C;5 aryl group, each of
which is'substitﬁfed with a suLfate éster group which
is in the form of an ammonium, a sodium or a potassium
salt thereof.

25 Specific examples of compounds having a succinic



20 acid, a [err] cycloal kyl ester of nethacrylic acid or a mxture
t hereof , the aqueous, silicone-nodified acrylate polynmer emul sion of the
present invention can forma coating which is excellent especially with
respect to weatherability. 25 Exanpl es of the above-nentioned
C5- C12 cycl oal kyl -13- esters of acrylic-adidd-or nethacrylic acid

i ncl ude conpounds represented by forrmula (1): [err] 5 wherein [err]
represents a hydrogen aton1or a nethyl group and rr] represents a

cycl open- 10 acid gpovgp &thd.c hal(,sy(,sl °6ucd€d-'ét‘,jy
group, which is unsubstlt Qr_ substi ed w kyI

hydr oxyl tg(rjogp ](c)r "é:s’o Z%’I c?ré'k f%da
represented by fornu gggty e,
2- hydr oxy- cycl ohexyl %tjaSStSn acr ?Q%\é%écﬁil cyc G e rley(l)gutlh acr Lﬁ'q{a)eee?nd

2, 3- epoxycycl Ohexa%l(&?t rf)&cre)ﬁafﬂgﬂe, can be represented by a formula

5 selected from the following formulae (2), (3), (4) and

(5):

S O0:M R'
| | |
?Hecoo—%Aon—CHr—C=CHz (2),

CH.COOR?
10
Rl
|
?Hz—COO—(AO)n—CHz-—C=CHz
CH—COOR?
I (3),
s SO.:M
?H24C‘OO%(AO)n~R2 | R:
| ' _ |
CIZH—COO—CHz-—CH—CHz—O—CHz—C=CHz
l .
SQ;;M OH o ' (4), and
20 |
- OH R!

: ] I
(l3Hz—COO—_CHz—-.CH—CHz—O—CHz—-C=CHz
CIZH—COO—(AO)..—R’ | (5)



In the present invention, it is preferred that the sulfonic acid group- or
sul fonat e group-containing 20 et hyl eni cally unsaturated nononer of the
enul sifier (B) be selected fromradically polymerizabl e doubl e bond-
cont ai ni ng- conpounds having a sulfonic acid group, or an anmmoniumor an’
alkali metal salt thereof (i.e., anmonium stul¥®mate group or alkali netal
sul fonate 25 ‘group). Anong these conpounds, nore preferred are - 14

- radically polynerizab doubl 1 bond- cont ai ni ounds havi ng a
substituent sel ected frYﬂﬁY?@PgﬁiLﬁ?Qﬁﬁ%ﬁ%??n@q@Y EP?%$r? ST Jroup, a

a5 group, ana areEP RO G e SRt O WhteferBhucti ot ec
with a sulfonic acid gr§§$h$WI§¢bﬂsaé @%. grn&gﬁ Q?aﬁ§€n|gn& a sodi um or
te nd

a potassiumsalt there vi nyl onpo fng atvinyl group
bonded to a sul fonic actg, 0% Dkdn Fous, 1 & ¢ c 15@1 pf an ammoni um
g% 4 ? ﬂ%rthergecﬁg '

a sodiumor a potassium<Salt thereo t he present i nvention, it
is preferred that the sgtdape aasﬂ:g%cgé caPy L Ot @i 6 a Cg-Cq g
aralkyl group, each of thch is unsubstitut-
ed or partially substituted with a hydroxyl
group, a carboxyl_grqup or the like, or an
organic group containing an alkylene oxide,
'lo such as a polyoxyalkylene alkyl ether group
(in which the alkylene moiety has 2 to 4
carbon atoms and the élkyl moiety has 0 to
20 carbon atoms) or a polyoxyalkylene alkyl-
phenyl ether group (in which the alkylene
15 moietj has 2 to 4'carbon atoms and an alkyl
moiety has 0 to.20'carbon aﬁoms); A repre-
senté the unsubstituﬁed or substituted C,-C4
alkylene group; n represents an integer of
from 0 to 200; and M represents an ammonium
20 group: a sodium atom or a potassium atom.
- Specific examples of commercially available
) products which compfise compounds represented by formu-
lae (2).and (3) above include Eleminoﬂa.JS-Z (manufac-
tured and sold by SANYO CHEMICAL INDUSTRIES, LTD.,

25 Japan). Specific examples of commercially available



ethyl enically unsaturated nononer of the enulsifier (B) be selected from
radi cal |y pol yneri zabl e doubl e bond- 15 cont ai ni ng conpounds having a
sul fate ester group, or an ammonium or an al kali netal salt thereof. Anpng
t hese conpounds, nore preferred are radically polyner- izable double
bond- cont ai ni ng conpounds having a sub- stituent selected fromthe group
consisting of a [err] 20 -al kyl group, a-[anr} al kyl ether group, a
poly-[err] alkyl ether group and a [err] or [err] aryl group, each of which
is substituted with a sulfate ester group which is . in the formof an
ammoni um a sodlunpapd&cmsta@scmnngapmlﬁbecempouzgs represengpdcby’éormu—
exanpl es of conpounds having a succinic - oup-which is

substituted with a1§ﬁ'ﬂéﬁ|@nécﬂé)gﬁéﬁﬁewﬁnéﬁuﬂ§ Pﬂtﬁﬁél 0PmMiéP raR~a898ni um
a sodiumor a potaSS|un1 |t ther i nclude aIL& | nat es mhlch

for exanple, can b&Mef Qnﬂ@ﬁ agtﬁﬁﬁﬁul§d5 e%%gt 8 From FRan) -

fol I ow ng forSrTuI ae (2), S&:%)cflf(l@ e%q"p(l@s _ferc.fo]mpounds having a €5-C4

alkyl ether group or a poly-C,-C, alkyl ether group,
each 6f-which is substituted with a sulfonic acid group
which is in the form of an amménium, a sodium or a
potassium salt thereof, include compouhds represented
by a formula selecéed from the following formulae (6)

10
and (7):

: CH=CH—CH,.
R/ '

| —(A0),—SO:M |
15 }_‘O _(. 0) 3 | (6)

RZ%.

Rs

wherein Rl represents a Cg-Cyg alkyl, alke-
20 nyl or arélkyl group; Rr2 represents a Cg-Cjg
alkyl, alkenyl or aralkyl group; R3 repre-
sents a hydrogen atom or a propenyl group; A
répresents.cz—c4 alkylene group; n repre-
sents an integer of from 1 to 200; and M
represents an ammonium grogp; a sodium atom

25
or a potassium atom, and



[err] 10 [err] (3), 15 [err] [err] (4), and 20 [err]

(5) 25 - 16 - wherein [err] represents a hydrogen atom or a nethyl
group; R represents a hydrocarbon group, such as a [err] al kyl group, a
[err] C20 al kenyl group, a C5-Cl12 cycloal kyl 5 group, a [err] aryl

group or a [err] aral kyl group, each of whi thlBs-unsubstitut- ed or
partially substituted with a hydroxyl group, a carboxyl group or the Ilike,
or an organi c group containing an al kyl ene oxi de, 10 such as a
pol yoxyal kyl ene al kyl ether group ' R!

|
CHz—OCHz—C=CH2
l ' . |
.cI:H—o—(AO);—soaM (7)
CHz—O—-(AO),.-—RZ

wherein Rl represents a hydrogen atom or a
methyl group; Rz represents a C8-Cé4 alkyl

10 . or acyl group; A represents C,-C, alkylene

group; n represents an integer of from 0 to

20; m'represents an integer of from 0 to 50;
and M represenﬁs'ah ammonium group, a sodium
atom.or a potassium atom.

15 Specific examples of alkylphenol ether compounds
represented by formula (6) above.include Aquaro&g>HS-10
(manufacéured and sold by Dai-ichi Kogyo Seiyaku Co.,
Ltd., Japan). Specific examples of compounds repre-
sented by formula (7) above include Adeka Rea soa.ﬁ@D

20 | SE-1025N (ﬁanufactured and sold by ASAHI DENKA KOGYO

| K.Ka,-Japan). |

Specific examples of compounds having a Cg or Cjg
' aryl group which is substituted with a sulfonate group
include a p-styrenesulfonic acid which is in the form

25 of an ammonium, a sodium or a potassium salt thereof.



(in which the al kylene noiety has 2 to 4 carbon atons and the al kyl noiety
has O to 20 carbon atons) or a polyoxyal kyl ene al kyl - phenyl ether group
(in which the al kyl ene 15 . noiety has 2 to 4 carbon atons and an

al kyl moiety has O to 20 carbon atons); A repre- sents the unsubstituted or
substituted C2-C4 al kyl ene group; n represent%gah integer of fromO to 200;
and M represents.an amoni um 20 - group, a sodiumatomor a

t [ t - i I f ial ' ich
gér;;‘_f?"sl::‘cﬁn}‘ig‘ungsgﬁéé+t§sﬁ%%‘%iﬁa§éfS?ﬁﬁSwm%éS%%s' daftds) dosecbzonsrtas
em nol [err JS- 2. . . CHEM _
LTD., 25 Japan??gggggéﬁgppigiggggggtggggoﬁ%%$f$g%¥y aval gg#e STBIE$,-

products whi ch conm%Fgggf@?@ggrg_ﬁ%gg&ﬁsﬂawg%s We LRSch4lsand the

above include Latenu S Aand S-1 manuf act ured and sol d
by Kao Corp., JapagdyrmSBeChhi smR3AIRNMESa0ko82GROYRds Pa¥hBgiamCialé al kyl

ether group or a poly-[err] al kyl ether group,

5 thereof, a sulfoalkyl acrylate which is in the form of
an ammonium, a sodium or a potassium salt thereéf, and
‘sulfoalkyl methacrylate which is in the form of an
ammonium, a sodium or potassium salt thereof. Specific
examples_of sulfonate group-containing compounds other
10 than mentioned above include a vinyl sﬁlfonate compound

having a vinyl group bonded to a sulfonic acid group
~which is in the. form of an ammonium, a sodium or a
potassium salt thereof.

As specific examples of compounds having a C2-C4
15 alkyl ether group or a poly-C,-C, alkyl ether group,

each of which is substituted with a sulfate ester group

which is.in the form of an ammonium, a sodium or a

potassium salt thereof, there can be mentioned the same

compounds as represented by formula (6) or (7) above,
20 which comp;unds are mentioned above as examples of

compounds having an alkyl ether group substituted with

a sulfonate groupl |

These ethylenically unsaturated monomer used as

emulsifier (B) can be present in the emulsion in any of

25 the following states:



each of which is substituted with a sulfonic acid group which isin the
formof an amonium a sodiumor a potassiumsalt thereof, include

conpounds represented 10 by a fornula selected fromthe follow ng
formulae (6) and (7): [err] 15 _ [err] (6) wherein [err]-
represents a [err] al kyl, alke- 2 20 - 20nyl or aral kyl group; [err]

represents a [err] al kyl, al kenyl or-aral kyl group; [err] repre- sents a

hydrogen atom or a propenyl group; A represents C2-C4 al kylene group; n

repre- sents an in{éyer otherewhylenicadlyannsarpsated monomereppeBERFENAN

Saeum group, & 220 T Snalslon aB% 2opo ynes thattor with thé' Chuill-®
fied particles of the acrylate polymer emuLsion, which’
copolymer is formed by radical polymerization;

5 (ii) the ethylenically unsaturated monomer is ad-
sorbed on the emulsified particles of the acrylate
polymer emulsion or preSent in the agueous phase of the
ecrylate polymer emulsion, in the form of an_unreacted
mohomer; and |

10 (iii) the ethylenically unsaturated monomer.is_ad-
sorbed'on the emuleified particles of the acrylate
polymer emulsion or present in the aqueous phase of the
acrylate polymer emulsion, in the form of a copolymer
thereof with a water-soluble monomer or a polymef of

15 the ethylenically unsaturated monomers .

In this connection, it is noted that the higher the

tatio of the ethylenically ﬁnsaturated monomers which
are present in etate (i) above, the higher the water
resistance of the coating formed from the final emul-

20 sion.

“ The ethylenically unsaturated monomer used as
emulsifier (Bi cah'be identified by subjecting a coat-
ing obtained from the_emulsion to a pyrolysis gas
chromatography/mass spectrometry (Py-GC-MS) or a pyrol?

25 . ysis mass spectrometry (Py-MS). Alternatively, the



wherein [err] represents a hydrogen atomor a nethyl group;[err]

represents a [err] al kyl 10 or acyl group; A represents C2-C4

al kyl ene group; n represents an integer of fromO to 20; mrepresents an
integer of fromO to 50; and M represents an anmoni um group, a sodi um atom
or a potassiumatom 15 Speci fi ¢ &xdhpres of al kyl phenol et her
conpounds represented by fornmula (6) above include Aquaron[err] HS-10

%EEZ; ig;%gzrpfg?r%?Lg’&%ﬁe}g%@:}?fhbﬁgggégﬁgghxﬁgf?‘g?H{J?RE‘?? i@%ﬁgaiﬁsﬁuﬁa\ -
KOGYO K. K, Jaﬁan).Ls%%EPPPcigfgﬁgﬁggkéga§§§%§hﬁdgqﬁgéi%3 sfpdtaed) r§§y|

group which is subghit dhgdsWohhagasehbopateadeoyB EHSHH@%eé to fast atom
p- styrenesul fonic acid which is in the form 25, of “Jan ammoni um a sodi um

or a potassium sal pombarafbnt massl@pectpembticy ¢raBphassobpeetponadsy) .
having a [err] alkyl group which is substituted with a sul fonate group
5 In the present invention, the silicone structure-
containing modifier (C) comprises a silicone
strucfure-containing silane (I) represented by the
formula:

-

10 Rl — si — (R?2)4 (I)

wherein Rlurepresents a hydrogen atom, a
| Cl‘clé aliphatic hydrocarbon group, a Cs5-Cjq
aryl group, a Cg-Cg cycloalkyl group, a

15 ' vinyl group, an acrylic C;-C;o alkyl group

or a methacrylic C;-C;g alkyl Qroup, and

eacﬂ R2 independently represents a C;-Cg

alkoxyl group, an acetoxyl group or a hy-
"droxyl group.

20 Tﬁe térm "(meth)acrylic alkyl group" used herein
means a group derived from an alkyl (meth)acrylate, in
which group the alkyl_moiety has a free bond.

In formula (I) above, it is preferred that Rl
represent a methyl group, a phenyl group, a vinyl group

25 or a ¥-(meth)acryloxypropyl group and each R2 independ-~



I ncl ude net hyl propanesul fonacryl am de which is in the formof an ammoni um
a sodiumor a potassiumsalt 5 thereof, a sulfoal kyl acrylate which is
in the formof an ammonium a sodiumor a potassiumsalt thereof, and

sul foal kyl methacrylate which is in the formof an amonium a sodi um or
potassium salt thereof. Specific exanples of 22l f#onate group-contai ning
conpounds: ot her 10 t han nentioned above include a vinyl sulfonate
conmpound having a vinyl group bonded to a sulfonic acid group which is in
the formof an ad%%ﬁfﬂh?eﬁﬁgﬁﬂmﬁn¢omebhﬁﬁYhsgrgﬁPsaﬁm ebkexyl. gneuppacific
exanpl es of conmpounds having a C2-C4 15 al kyl _ether group or a
pol y- C2- C4 al kyl é?ﬁ%?°§¥%u%?°%%chad?eﬁh?ﬁﬁeF§°§Kbng?%PeﬂrmgtBYQrQEYiate

ester group which js int ﬁ% rm of an_apponi u a,sodi um or a potassi um
salt thereof, ther%r%"éﬁ‘b-glg ﬁ?fﬁ% dSPﬁﬁgggﬁeeg%ﬂBbﬁﬁdgga§li%ﬁ?gsiﬁsed by
formula (6) or (7) %@P Sentfd b ¥€' 0150 ug r L O ? S
exanpl es of conpouﬂ %aﬁ?ng anya %ﬁ ethg¥?grg§%és§%§¥€§%tﬁggaf g¥§mg. .
sul fonate group. Tags sii%@mﬁﬁéhywﬁﬁéenakggiﬂ%@mﬁeeﬁfﬁt§§e‘éﬁak§gi'-er
(B) can be present in the enul ston 1n any of 2t the fol Tow ng st at es:
lane, phenyltriethoxysilane, isobutyltrimethoxysilane,
vinyltriethoxysilane, YV-acryloxypropyltrimethoxysilane,
Y-acryloxypropyltriethoxysilane, T-methacryloxypropyl-
trimethoxysilane and ¥-methacryloxypropyltriethoxysi-
10 lane. These silanes may be contained in modifier (C)
individually or in combination.
In the present invention, the silicone structure-
containing modifier (C) may further comprise at least
one member selected from the group consisting of a
15 cyclic silane, a hydrolyzable group-containing linear

siloxane and a silane (II) represented by the formula:
(R3), —si - (RY),, (II)

20 | whefein each R3 ihdependently represents a
- hydrogen atom, a Cy-C; aliphatic hydrocar-

bon group, a-C5-C10 aryl group,.a Cg-Cg
cycloalkyl group, a vinyl group, an aérylic
Cl4C10‘alky1 group or a methacrylic C;-Cyg

25 alkyl group, each R* independently repre-



20 - (1) t he ethylenically unsaturated nononmer is presefft_Iot .
enul sion as a copolymer thereof with the emulsi- fied particﬂ@gfﬁip-ﬂgg%BEEN
acryl ate pol ymer emul sion, which copolyner is fornmed by ragical __—

pol yneri zation; 5 (i) t he et hyl enically_unsaturated nononer 1s ad-
sorbed on the enulsified particles of the aﬁré afe pol yner enul sion or
present in the aqueous phase of the acrylate polyner emulsion, in the form

of an unreacted-nononerse?@g $0Cﬂ§Fﬁ§%gk%§V?P§F§§B%}SBLgégk xu&saturated

nononmer i s ad- sorbed on The enu € -ac yVéte pol yrmer

emul sion or present in he,304e0HS HRRZSRVE qt-BEpaCLKkahe 1ROLY MBI ogul sion,
in the formof a copolyﬁeru?hereof &ith Z mgter?éoluble #Dngﬁer gr a

pol ymer of 15 the eghylenically unsaturated nononers. In this
connection, it is noted that the hi-gher the ratio of the ethylenically

unsat ur at ed nononerhewhothraretpbesénithiensilahe (iI) aboue, lehethiogker the
wat er resistance of the coating formed fromthe final emul- 20 si on
The et hyl eni 8al | y nesbkeur sedeécredofizomusbe gsoup consisting of a cyclic
silane, a hydrolyzable group-containing linear siloxane
and a silane (II) may be at least lO/lOd, preferably
35/100 or more. |
In the présent,invention, the silicone structure-
10 contgining.modifier (C) may further comprise at least
one member éelected from the group consisting of a

cyclic silane and a silane (III) represented by the

formula:
15 o (R3), — si — (rY), - (11I)

whefein.each R3 independently represents'a
hydrogen atom, a C;-C;¢ aliphatic hydrocar-
bon Qroup; a Cg-Cyg aryl group, a Cg=Cg

20 'cycloélkyl group, a vinyl group, an acrylic

- C1-C;o alkyl group or é methacrylic C;-Cqg

élkyl grdup,‘and each R* independently
represénts a Cy-Cg alkoxyl group, an acetox-
yl group or a hydroxyl group.

25 The molar ratio of the silane (I) to at least one

_—_—
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emul sifier (B) can be identified by subjecting a coat- ing
the enmul sion to a pyrolysis gas chromatography/ nass spectr HISySHEST B8S BBFEN
or a pyrol- 25 ysis mass spectronetry (Py-Ms). Alterngtivel REPLAGED -
21 - ethylenically unsaturated nononers can be identified i
whi ch the aqueous phase is separated from tITe 28nl si on and the residue is
subj ected to fast atom bonbardnent mass spectronetry (FAB nass
spectronetry). 5 ln the present . invention, the silicgne strycture--
cont ai ni ng nndifieFeFEfrbgﬁgFF§3g TSR ERSn FTOPPU SPTFESESRRAR iﬁg9¥4i e
(I') represented by .t or.oul a: r.h :
(1) wherein [err] strlg'%rnesg%tas?aS%g&flggé%%t)orl{l]ayabferaﬁ ]-'a |55']hz%t0i/(%'00"
hydrocarbon'group;pge&%&5b1§rmb/qm@ugr'ﬁgggj] cycloal kyl group, a 15
vinyl group, an acrylic [erf] alkyl group or a nmethacrylic [err] alkyl
group, and each [err] i ngegordRniaey (TEOr @@t 1a )| @bdved! kax\ls Fspdiaany
acet oxyl group.or a hy-

' 5 preferred that each R3 independently represent a methyl

ht ai-Read—from 1
|
|
!
]

group or a phenyl group, and each R4 independently
represent a methoxyl group, an_ethogyl group, & propox-
vl group, a butoxyl grbup, a methoxyethoxyl group or a
hydroxyl group. | |
10 With respect to the'modifier (C), it is especially
preferred that the modifier (C) further comprise at
least one”memben selected from the group.consisting of
a cyclic silane and silane (III)'represenﬁed by formula
(III). By the use of silane (III) or a cyclic silane
15 in combination with silane (I), it becomes possible to
lower the cross-linking density of a silicone polymer
- formed féom modifier (C), ﬁhereby preventing the sili-
cone polymer from having a complicated structure, so
that a cdating obtained from the emulsion can be im-
20 parted witﬁ a softness.
- Specific exampies of silanes of formula (II),
exclusive of those which are represeﬁted by formula
(III), include phenyltrimethoxysilane, trimethylmethox-
ysilane and tetraethoxysilane. .

25 | '~ Examples of hydrolyzable group-containing linear
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(A



droxyl group. 20
means a group derived froman al kyl
al kyl nmoiety has a free bond.
[err] represent a nethyl group,
[err]-(nmeth)acryl oxypropyl
represent a met hoxyl
nmet hoxyet hoxyl
silanes (1)
thoxy5|lane phenydyr, ne,
phenyl tri et hoxysi Iéaethéégl?escggfl%a tl’%l rre
[err]-acryl oxypropyl trimethoxysil ane,.

group, an et hoxyl

[err]-methacryl oxypropyltriethoxysi-

The term " (meth)acrylic alkyl
(met h) acryl at e,
In fornmula (1) above, it is
a phenyl
group and each [®rdy - independ-- -

rep?reossél'ﬁ't or_ a hydrﬂx?&f %ro

gr :)Hp~-ﬂ-b—&bl—-—++e+—e+—-l+—

r ef eRESHACED:

i n whi|gAHEH SUBET HAS BEEN |

a vinyl grtHnTTZSZZ Orf?
- ently

group,

group a propoxyl
P eferred s

iTRANRRS

group, a

ec fIC eﬁggggff of
Itr|

sllr}gd tho}&%ayelt 4 ’ho(x )sﬁrédh (VI)=

[err]- acryloxypropyltrlethoxy5|Iane,

ane a&a
ne.

These silanes may be

[ err]-methacryl oxypropyl - trinetq%xy5|

contained in nodifier
i nvention,

conprise at | east

10

15

20

25

tshe silicone str

(O |nd%V|d allylor in lcombj nation. In the pr esent
uRt UT'e‘IS confaining odf-HRre (O nay fivy her
|
R | RS |,
-~ ~
R? RS
| | |
Rs—? i——O0—S i——R* (V), and
R R .
\ —~ -
— ~
I I
I |
R®*—S i—4—0—S i ——R?* (VI)
| .
R e |
~~. —

wherein each R> independently represents a
hydroé;n atom, a C;-C;g aliphatic hydrocar-
“bon group, a Cs-clo'aryl group, a.CS or Cg
_cycloalkyl gfoup, a vinyl grdup; an acrylic
C1-C;o alkyl group or a methacrylié C1-C10
alkyl group; each R6 independently repre-

sents a C;-Cg alkoxyl group, an acetoxyl

S ————
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one nenber selected fromthe group consisting of a 15 cyclic silane, a
hydr ol yzabl e group-containing |inear siloxane and a silane (Il) represented
by the formula: [err] (rr) 20 wherein each [err]

i ndependently represents a hydrogen atom a [err] aliphatic hydrocar- bon
group, a [err] aryl group, a [err] cycloal kyl 2§reup, a vinyl group, an
acrylic [err] alkyl group or a nethacrylic [err] 25 al kyl group,
each R4 independently repre- Substitute sheet- 27/1/97 sents a [err]

al koxyl group, an acet oSyPUBrodp NFArXNIdIEMP ,gBABuFPOXNd IXONP @F 2 or 3.
The nolar ratio of the'silan%agl) to at | east one 5 menber sel ected
fromthe group consistiA§ GENY1EpE pxide grovrs ARdr 5 yeppesents an

group-contai ning linear .siloxane_and a sil.an 1) may be at |east 10/ 100,
preferably 35/100 or nn%@?eﬁﬁrtﬁg %FEEbittP g@%ﬁion, the silicone

structure- 10 ©  contaigiaig rIRdiekaflh 169 oFs iU 9T 19 ™MNc18d?! di5Rth-
| S yldimethoxysilané, diphenyldimethoxysiiane, dime-
thyidiethcxysilane, diphenyldiethoxysilane, methyiphe—
nyldimethoxysilane and Y-methacryoxypropylmethyldimet-
hoxysilane. | |
Examples of cygclic silanes which can be used in
10 the present invention include octamethylcyclotetrasi-
loxane, octaphehylcyclosiloxane, hexamethylcyclotrisi-
loxane, decamethylcyclopentasiloxane and tetramethyl-
tetravinylcyclotetrasiloxane. With respect to these
cyclic silanes, reference can be made to Canadian.
15 Patent No. 842947,
| In addition to at least oﬁe compound selected from
the grdué consisting of the above-mentioned silane
(II), silane (III), cyclic silane and linear siloxane,
the modifier (C) can further comprise a chlorosilane,
20 such as meéhylchloroéilane, methyldichlorosilane,
| dimethyldichlorosilane, trimethylchlorosilane, phenyl-
trichloroéilane, &iphenylchlorosilane, vinylchlorosi=-
lane, ¥-(meth)acryloxypropyltrichlorosilane and Y-
(meth)acryloxypropyldichloromethylsiléne.

25 In the present invention, when the above-mentioned



one nenber selected fromthe group consisting of a cyclic silane and a
silane (I11) represented by the fornmula: 15 [err]

(I'11) wherein each R3 independently represents a hydrogen atom a [err]
ali phatic hydrocar- bon group, a [err] aryl group, a [err] 20 '
cycl oal kyl group, a vinyl group, an acrylic-[2%rt al kyl group or a
Feth?crYLic {err] al kyl group, and each [err] independently represents a
err] al koxyl group; an acetox- yl group or a hydroxyl group. The
mol ar ratio of thén%qbf%mr(mtb%’axr?t%g\e 4 emiLe Lo

24 menber selected fromthe group consistin

f lic sil
silane (111) may bEtQR FESEPM18PMRHLS RS ER bq??/“%?%gﬁl’%?es’hn@)e ?ﬁ f'c'a)??m a

(1) and (111) above, it.is especially,ptef ed. {1 ]
i ndependent |y repr%%%%%gégn%T%??l%%%ﬂp(%?’aE%%e%%#ggédﬁﬁggﬁ %é%a%%df%%¥T
i ndependent |y sis and condensation, so that a silicone is formed in

5 the emulsified particles of the acrylate polymer emul-

sion obtained. Accordingly, due to the silicone formed
in the emﬁlsified particles of the acrylate polymer
emulsion, a coating formed ftom the emulsion has an
extremely excellent”weatherability and gldss retentivi-
10 ty. For example, when a coating formed from a paint
comprising a conventional acrylic emulsion having a
titanium dioxide or the like incorporated therein is

exposed to outdoor conditions for a prolonged period of

time, the coating rapidly loses luster, and also exhib-.

15 its a low gloss retentivity, whereas, even when a
coating obtained from a paint comprising the aqueous,
silicone-modified acrylate polymer emulsion of the

present invention having a titanium dioxide or the like

incorporated therein is exposed to outdoor conditioms, -

20 the coating is unlikely to lose luster, and exhibits
- excellent gloss retentivity.
The presence~of'the above-mentioned condensation
product of silane can be identified by means of 2955~
. NMR (295i nuclear magnetic resonance) or 1H-NMR (proton

25 nuclear magnetic resonance). For example, the presence

up. 25 .
cemeinto Qmpemylsior eRiymesizar g7



represent a nethoxyl group, an ethoxyl group, a propox- yl group, a butoxyl
group, a nethoxyethoxyl group or a hydroxyl group. 10 Wt

respect to the nodifier (C, it is especially preferred that the nodifier
(C further conprise at | east one nenber selected fromthe group consisting
of a cyclic silane and silane (111) represent2® by formula (111). By the
use of silane (I11) or a cyclic silane 15 I n conbination with silane
(1), it becones possible to |lower the cross-linking density of a silicone .
pol yner forned frdﬂfnB@?f?@@d?ﬁﬁat%%%rﬁ%ﬁdﬁgév%ﬁt$hba%%e(%{I?anc%%el SRy ner
from having a conpl | gd structure, so that a coatlng talneg fron1the

emul si on can be i nF+58® Yp%??eﬂrﬁf?%cﬁ Qb2 nReRK &hertlitOex
si | anes of fornyla é%ég eégl x§¥%OX£QQS§h¥Q£CQfa29 Fﬁﬁgsen&

formula (111), i ncf enyl ystl ane, trlnet hox~- yS|Iane and

e aet ool e o oFYAEBAAS Bk phigaR gttt s
represented oy a f@re8ykdic silane is identified by the presence of a peak
| at -16 to -26'ppm with respect to the chemical shift of
2953 -NMR. | | |
In the present.invenfion, it is preferred that tﬁe
modifier (C) be added to the emulsion polymerization
10 system, so that the silicone-modification of the emul-
sion is performed during the emulsion polymerization.
According to a preferred embodiment of the present
invention, there is provided an aqueous, silicone-
modified acrylate emulsion, wherein the ﬁonomér system
15 (A) is comprised of monomer systems (Al) and (A2), each
comprising the acrylate_monomer, and the emulsifier (B)
is comprised of emulsifiers (Bl) and (BZ), each select-
ed from the groué consisting of the sulfonic acid
group- or sulfonate group-containing ethylenically
20 unsaturateé monomer, the sulfate ester group-containing
ethylenically unsaturated monomer and a mixture there-
of, with the pfoviSo that monomer systems (Al)_and (Az)
afe the same or different, and emulsifiers (Bl) and

(Bz) are the same or different, and wherein the emul-

25 sion polymerization is conducted in a sequence of step



selected fromthe followng formulae (1V), (V) and (VI) 5

[err] (rv)y 10 - Jerr] : (v) and
15 [err] (V') wherein each R5 independently
represents a 20 hydrogen atom a [err] aliphatic hydrocar- bon

group, a [err] aryl group, a [err] or [err] —c¥8l oal kyl group, a vinyl
group, an acrylic [err] alkyl group or a nethacrylic [err] al kyl group;
each [err] |ndepen ently repre al koxyl group,
an acet oxyl q ) gruster Hfdﬂo%?@rﬁﬁﬁuﬁn éﬁegpé}Q'g%gﬁpmSP oFer

et hyl ene oxi de grou and 1represe ninte of. from1 to,99

Speci fic exanpl es o&,sﬁwhﬁ IIF) u%@l % d tﬁbgwulglon Pﬁﬂ&ﬂﬁEﬁﬁ §”ﬁéﬁ%

di phenyl di met hoxysi,l.an urgeme 08t LRy e cedicRN &Ry %tlg%@g ane,
met hyl phe- nyl di net %‘el ane ang r-met hacr? oxypropyl net%ﬁ %h
h.oxy5| | ane. Exanpl Q%]C)f @Y dhiekeBy @EQ%lW'aCbe‘aﬁnﬁ%aliﬁrqu'u@ous acrylate
5 polymer emulsion héving a seed latex dispersed therein,
and in step (2), the monomer system (A2) and the emul-
sifier (Bz), optionally with an aqueous medium, are
added to the preliminary aqueous acrylate polymer
 emulsion to effect gmulsibn polymerization thereof,

10 thereby producing a final aqueous acrylate polymer
emulsion, wherein the silicone-modification is per-
fofmed using the silicdne struéture-containing modifier
(C) during or after the emulsion polymerization.

In step (2) above, the modifier (C) can be added

15 to the emulsion polymerization system to thereby per-
form thé silicone-modification during the emulsion
polymerization. Alternatively, the final agqueous
acrylate eﬁulsion can'be treated with the modifier (C)
to thereby perform the silicone-modification after the

20 émulsion péiymerization.

- In step (1) above, the monomer system (Al) and the
emulsifier (Bl) can be, respectively; used in an amdunt
of from 80 to 99.95 % by weight, preferably from 90 to
99.9 % by weight, and in an amount of from 0.05 to 20 %

25 = by weight, preferably from 0.1 to 10 % by weight, based



10 the present invention include octanethylcyclotetrasi- |oxane,

oct aphenyl cycl osi | oxane, hexanet hyl cyclotrisi- | oxane, _
decanet hyl cycl opent asi | oxane and tetranet hyl - tetravinyl cycl otetrasil oxane.
Wth respect to these cyclic silanes, reference can be made to Canadi an. 15
Pat ent No. 842947. In addition to at |east eng0cenpound selected fromthe
group consisting of the above-nentioned silane (11), silane (1I11), cyclic
silane and |inear siloxane, the nodifier (C) can further conprise a

chl orosil ane, 20 on thehtatahevéighhl of othe amenomer hgygten| 6hosi andethe

di met-hyl di chl or osi | ane, trinethylchlorosilane, phenyl - trichl orosil ane

di phenyl chl or osi | ag@ulgifyesh(Br dbsi - Ingfkep (2) above, the monomer system

[err]-(meth)acryl oxypropyltrichlorosilane and r- . -
(neth)acryléxyp¥op9¥gﬂCEKBrBH%tﬁ?FéFFSHEF égg) can be,| fefRECH} BELYKr used

I nvention, when the above-nenfi ope anld - kfber (QL.Ls.intr ced
into an enul sion pb?yﬁﬁrf?ﬁgn%iBE g§§?gﬁ9c§ﬁp??§?hg%tﬁg W%ﬁgﬁ%f é§§g§ﬁ$(A)
and the specific eyl SkLofiobBlo 5929SH! BRe,URGREGORANIAM GhYanBhAtaBe
condensation, so that a silicone is formet in

from 0.05 to 20 % by weight, preferably from 0.1 to

10 % by weight, based on the total weight of the mono-

mer system (Az) and the emulsifier (Bz). The silicone

structure-containing modifier (C) can be used in an

10 amount which satisfies the following relationships:
1 (aly + (a2y + (8Yy + (B%) 99
- S . ' s —
2 (C) 1

15 wherein (Al), (a2), (8l), (B%) and (C), re-

speqtively, represent amounts of monomer

system (Al), monomer system (Az), emulsifier

(Bl), emulsifier (Bz) and modifier (C) in

terms of weight percentages based on the total

20 weigh; of materials (al), (a2), (Bl), (Bz) and
- (). |

The ratio Of‘the total wéight of the monomer
system (Al) and the emulsifier (Bl) to the total weight
of the monomer system (Az) and the emuiéifier (Bz) is

25 from 1/99 to 99/1, preferably from 5/95 to 95/5.



5 the emul sified particles of the acrylate pol yner enul - sion obtained.
Accordingly, due to the silicone fornmed in the emulsified particles of the
acrylate polynmer emul sion, a coating formed fromthe enul sion has an _
extremely excellent weatherability and gloss retentivi- 10 = ty. For
exanpl e, when a coating forned from a pai nt -c8pri Si ng a conventi ona
acrylic enmulsion.having a titaniumdioxide or the |ike incorporated therein
i s exposed to outdoor condition_forza.prohongedzperiod of time, the
coating rapidly |oses | W8eBr (Radd &RSd-exBiB- {B°) ang; {C) pE® ypedsin

retentivity, whereas, even when_a c¢oat|ng obtained froma paint conprisin
t he aqueous, siIicBE&-ﬁﬂBPPFeHeQEFﬁPQFblgSI9ﬁepe rhedi 8RB 'tﬁgep g@éﬁﬂqng

i nvention having a_titani umdi gxi or.the_ lLike incorparated therein.is
exposed to outdoorcégnggtygﬁg,g?ﬁgﬁy °P%8188§tﬁﬁ8 %geuﬁP?EéPﬁdtSmP&§é°n

luster, and exhibiagegé Qbh%nbfggeéﬁih tSPEB&%&XgnWEEcHrﬁé@ﬂ%ﬁg&Eééﬁ%géns

above- nenti oned con sat1 on product of silane c e 1denti

of 29Si- NVR; (29Si cRiell@ahtMREReE ¢cEe8@AABEChnAl whBEREEaNWR] R, 0t on 25
nucl ear magnetic resonance). For exanple, the presence

In step (1) above, it is preferred that the mono-
" mer system (Al) contain 0.5 to 30 % by weight, more
preferably 1 to 20 % by’&eight, of a carboxylic acid
group-containing ethylenically unsaturated monomer, |

10 based on the weight of the monomer system (Al). 1In

o step (2) above, thé monomer system (Az) may or may not
contain 1 to 2 % by weight of a carboxylic acid group-
containing ethylenicaily unsaturated monomer, based on
the weight of the monomer system (Az). The above-

15 mentioned carboxylic acid group-containing ethylenical-
ly unsaturated monomer can be preferably employed,
since it functions also as é catalyst to facilitate'thé
hydrolyzatibn reaction and condensation reaction of the
above-ment%oned hydrolyzable group-containing silane.

20 In the present invention, it is preferred that the
silfcon content of a polymer comprising components (A),
(B) and (C) be from 1 to 10 % by weight, based on the
weight of the ﬁolymer. " When the silicon content is
within the range as mentioned above, the emulsion can

25 be very stably obtained, and the obtained emulsion can



- 28 - of the condensation product of silane (1) can be iden- tified by the
presence of a peak at -40 to -80 ppmw th respect to the chem cal shift -of
29Si - NMR. The presence of the condensation product of silane (I11) or 5

a cyclic silane is identified by the presence of a peak at -16 to -26 ppm
with respect to the chemical shift of 29 si=NMR ~-In the present invention,
it is preferred that the nodifier (C) be added to the enul sion

pol ynerization 10 - system  so that the silicope-podification of the
enui - sion is per fEPFRA dEP2 RN HEMEFR R29ePRPGHRI 1Y 2 XERL LEREGYRFRE to a
preferred enbodi nent of the present_jnve there is provided an

aqueous, si!icone-rﬁiﬂ?F?%ﬂeai?il%ﬁ%égﬁﬁgé#gﬂ?ymherein the monomer system
B . comr el gRoatet gyt bel bl oy sl csatbygar <

the acryl ate nmononer, and the enul's 'S Sifiers

Y " oo S >ed.
([err]) and [err]., ?a§§|§§%%?§g P LR Sfoﬂﬂecg?ﬁiéﬁtﬂﬂnQ 9£g§n, a

sul fonic acid group- e group-contal ning eni ca

unsat ur at ed STONOMEE e ERL Sh4 Bt EmE@BE E6n IHOUPMELDL 2hDiOH REENbENESA! b
unsat urated nononer and a mxture there- of, with the proviso that nononer

systens [err] and émployede theweese, oindihéecese, whedegnihsattordaheer]
and with the above-mentioned preferred embodiment, the
emulsion polymerization is conducted in a sequence of
two steps [step (l)uapd step (2)] [wherein a prelimi-
10 nary aqueous acrylate polymer emulsion having a seed
latex dispersed therein is prepared in step (1), and
the preliminaryhaqﬁeous acrylate polymer emulsion
obtained in step (1) is further subjected to emulsion
polymerization in'step {(2)]1, the two-step emulsion
15 polymerization can be practiced in either of the
followinq two manners (i) and (ii):

(i) the modifier-(C) is added to the preliminary
agueous acrYlate polymer emulsion haviﬁg a seed latex
dispersed Eherein at the same temperature as used in

20 the polymerization of the preliminary aqueous acrylate
poliﬁer emulsion, and subséquently, each of the monomer
‘system (AZ) and eﬁulsifier (B2) is iﬁtroduced to the
reaction éystem at a time or in a stepwise manner
during the course of polymerization of a silane of the

25 modifier (C); and



(B2) are the sanme or di-fferent, and wherein the emul- 25 si on

pol yneri zation is conducted in a sequence of step - 29 - (1) and step
(2), wherein in step (1), the nononer systemf[err] is subjected to emul sion
pol yneri zation in an aqueous nediumin the presence of the enmulsifier [err]
to thereby obtain a prelimnary agueous acry &3 -5 pol ymer enul si on
having a seed | atex dispersed therein, and in step (2), the nononer system
(A) and.the emul- sifier [err], optionally w th an aqueous nedi um are o
added .to the prelininar{Hgueish &f yaha agddifies (Eul Sionemesr Svisdam (A°)

enul si on pol yneri zati pn t her.eof, 2. ., therehy producing a final aqueous
acryl ate pol yner erﬁﬂdgiedlﬁlﬁ%%% E;Oq e 1§ 18 A5RYS lvagdsded £H& i ned
using the silicone r.ycture- t ai ni nmodi fi.er (Q) .dur.ing or after the
emul si on pol yneri 2<';(1>t%"|t ollr%l. nsecse%g‘%s%?ﬂag‘g‘oefeiot I ené’d)ﬁ‘]il&"' S Sadded

Si'1 i cone- modi 11 cat e uring he S el yrese! Ttk BAnd¥el [fhpin

the final aggeous ey W &8 venrPeredinhe 49 ealRd W tdhd h1RlF i Afe idn
of the preliminary aqueous acrylate polymer emulsion.
These two manners can be employed individually or in
combination. The manner of two-step emulsion polymeri-
zation is not limited to the above two manners.

10 Generally, the hydrogen ion concentfation during
the preparation of the preliminary aqueous acrylate
polymer emulsion in step (1) and durihg the emulsion
polymerization in step (2) is adjusted so as to give a
pH value of 4.0 or less, preferably 3.0 or less.

15 : In the present invention, the emulsion polymeriza-
tion is Fonducted in'an_aqueous medium. AS an agueous
medium, water is generally used. Alternatively, an
agqueous solution of a water-soluble solvent, such as a

 lower alcohol having 1 to 3 carbon atoms or acetone,

20 can bé eméloyed as an aqueous medium. In this case,
the content of the_solvent in the emulsion is prefera-
bly 20 % or leés; With respect to.ﬁhe obtained final
emulsion, it is preferred that weight ratio of dis-
persed'phase (solids) to agueous medium as a dispersion

25 medium be 70/30 or less, more preferably from 30/70 to



to thereby performthe silicone-nodification after the 20 .. -enul.sion
polymerization. - In step (1) above, the nmonomer system [ Tn&hludutqu
enul sifier (B ) can be, respectively, used in an anount o fronRSQLA

% by weight, preferably from90 to 99.9 % by wei ght, and

from0.05 to 20 % 25 by wei ght, preferably¥4romO0.1 to 10 % by wei ght,
based - 30 - on the total weight of the nonomer -system (A[err]) and the

enul sifier [err]. In step (2) above, the nonomer system 2

? (A éoand ggegenuﬁ?f3if (B) can be, respectlvely, used in an anmount of
rom to 5 % wej ght refera- 5 bI fro Oto 999%b

wei ght, and in an am%unt ”gf rﬁ‘%rﬁcd"f% the Spwh y Oanﬁ?“ %lrom

0.1to 10 %b ht b h
[err] oand theer\nﬁ: g:l i %n Hd t(g%e%o ﬁé%})ﬁ' eearg)%o Eeér%cfh’feqmer

I-CO UCt re contal I’ll

(C) can be used 'na[Qjén]t]O to géq'{g}."%e[ cf:h:aslaé |aHd hd by CE.I{MJ‘LQE an

rel ati onshi ps:
5 addition polymerization reaction of the ethylenlcally

unsaturated monomer, can be advantageously employed as
a radical polymerlzatlon catalyst. Examples of such
compounds include a water-soluble or oil-soluble per-
sulfates, peroxides, and azobis compounds. Specific
10 examples of such compounds include potassium persul-
fate, sodium persulfate, ammonium persulfate, hydrogen
peroxide, t-butyl hydroperoxide, t-butyl peroxybenzo-
ate, 2,2-azobisisobutyronitrile, 2,2-azobis(2-diamino-
propane )hydrochloride and 2,2-azobis(2,4-dimethylvaler-
15 onitrile).._of these, especially éreferred is potassium
persulfate, sodium persulfate and ammonium persulfate,
which are effective also as a catalyst to facilitate
the hydrolyzation reaction and condensation reaction of
the hydrolyzable silane. The radical polymerization
20 catalyst is generally used in an amount of from 0.1 to
1 % by weight, based on the weight of the ethylenically
unsaturated monomer. | |
Genefally, it is preferred that emulsion polymefi-
zation be conducted at a temperature of from 65 to

25 90 °C under atmospheric pressure. However, the emul-

f This Sheet Has Been R
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15 wherein [err], re- spectively, represent anp ﬂHﬁprg@ﬁ“"r-r——s
system [err] nononer system[err] enulsifier ([err]), enuljsifi
nodifier (C in ternms of weight percentages based on the t
wei ght of materials [err] and (C). The ratiO(g the total weight of the-
nmonomer system[err] and the enulsifier [err] % the total wei ght of the

nononer system[err] and the enulsifier [err] is 25 - from1/99 to 99/1,

preferably from 5/ sgy Lo 31 - r re,used in
t he amount rel ati o%}hc%rg asﬁ“c?e‘?ﬁzr?etd' a ocva\é){]%(eéoglr‘r{u"{%ﬁe%q%{éjn@roe l\/gel} 3Pr3 bl y

obt ai ned and the olfaidiedsergd PN dcx ARARG Ofpd éﬂe‘ﬁ’chr?e i MY

has especially 5 excel l ent water resistance "and weatherability. I'n step
(1) above, it is pnriield ethgdrifzddiatiie gBAyreiSiZN0 il Mendiaidrd. 5 i

30 % by weight, nore preferably 1 to 20 % by wei ght, of a carboxylic acid
group-cont ai ni ng etguyllyewsciadd tyiamsaitme adempmise®®n introduction time and
' 5 a maturation (cooking) time. With respect to the
introduction time, when each of the materials is intro-
duced to a reaction system at e time, the introduction
time is generally several minutes. When the raw mate-
rials are stepwise jintroduced to a reaction system, the
10 introduction of the raw materials is conducted in a
manner such that the heat generated in the polymeriza-
tion reaction can be removed. Therefore, in this case,
the introduction time may vary, depending on the:de—
sired content of the polymer in a final emulsion.

15 : Hoﬁever,lthe introdugtion time is generally 10 minutes
or more. With respect to the maturation (cooking)
time, it.is preferred that the maturation time be 10
minutes or more. When the polymerization time is
shorter than the period of.time as mentioned above,

20 there is ; danger that not only does the raw materials
remain unreacted, but also the hydroleable silanes are
not condensed ana remain as they are. When it is
desired to iﬁcrease the rate of polymerization or when -

it is desired to perform a polymerization reaction at a

25 temperature as low as 70 °C or less, it is advantagedus

i This Sheet Has Been

i



10 based on the wei ght of the nononmer system[err] In step (2) above,
the nononer system|[err] may or may not contain 1 to 2 % by weight of a
carboxylic acid group- containing ethylenically unsaturated nononer, based
on the wei ght of the nononer system (A2). The above- 15 ment i oned
carboxylic acid group-containing ethylenicat-38y-unsaturated nononer can be
preferably enployed, since it functions also as a catalyst to facilitate

t he hydrol yzation reaction and condensati on reaction of the. abpyve-nmentioned
hydr ol yzabl e group=R dHiQi i FREGIRhAIORE, such as g %%k&b’r%‘éje)%’(te’

components (A) . ( BoEREE SR dEm 35 7o il g M ottn T Bacl GatflRe: =1 10
menti oned above, {HECRAT G oh il oAt BoEpRELlat foll (U yoE, (IRORASE
veter resi stance ord SeatRerant T T oot (P ontEb L R SERSL At | JesgREl o8N
silicone-modj fied @géypalpmep| VaeEhL£M| 61+80s Bért KGRt PSSEEN | Y eAbHOBY LG~
ercaptan, can be used. |
In the present invention, in addition to the
above-mentioned emulsifier (B) which is selected from’
the group consisting of a sulfonic acid. group- or
10 sulfonate group-dontaiﬁing ethylenically unsaturated.
monomer, a sulfate ester group—containing ethylenically
unsaturated monomer and a mixture thereof, a conven-
tional surfactant can be used in combination with the
emulsifier (B). Examples of Conventional surfactants
15 which can be used in combination with the emulsifier
(B) include anionic surfactants, such as a fatty acid
soap, an alkyl sulfonate, ah'alkyl sulfosuccinate, a
polyoxyethylene Alkyl.sulfate, a polyoxyethylene alky-
laryl sulfate; non-reactive nonionic surfactants, such
20 as a polyo;yethylene-alkylarylether, a sorbitan fatty
acid ester of polyoxyethylene and an oxyethylene-oxy-
propylene block cbpolymer; and reactive nonionic sur-
factants, such as.a-{l—[(allyloxy)methyl]—2—(nonylphe—
noxY)_ethyl}-w-hydroxypolyoxyethylene [e.g.', Adeka Rea

25 soap NEQZO, NE-30 and NE-40 (manufactured and sold by



5 conventional emul sion polynertization nmethod can be enpl oyed.
However, in the case where, in accordance with the above-nenti oned
preferred enbodi nent, the enul sion polynerization is conducted in a
sequence of two steps [step (I) .and step (2)] [wherein a prelim- 10
nary aqueous acryl ate pol ymer enul sion havivg3h seed | at ex di spersed
therein is prepared in step (1), and the prelimnary aqueous acrylate
pol ynmer enul sion obtained in step (1) is further subjected to enul sion
pol yneri zati on i n A3AFHL (DBYFKA tKRGYQUK s ep E3RAR) bn apolyoxveiwlenati on
can be practiced in either of the followng two manners (i) and (ii): (1)
the nodifier (C ialkabREcrenyehenelerhen, 2 afue ARLAEY | B2l Hol el

emnul si havi d |at di dih ' ~th
Goed 1n 20 Ot OOty ARE BT B BRARHEACTer o W Al oousOabT Bt

pol ymer enul si on, §$$&$g§%§g%ﬁngé¥héeﬁgg'ofJﬁggn noner system (A2) and

emul sifier (B2) is Teacfion"systemat atine or in a

stepwi se manner - during e, COULSELf §OLNEBLASEREL O8F 0@ SbhPBRLREnbNE 25
nodifier (C); and _
' surfactant in terms of % by weight, based on the weight
of the emulsion: an anionic surfactant can be used in
an amount of 0.5 % by weight or less, preferably 0.25 %
by weight or less, more preferably 0.1 % by weight or
10 . less; and a non-reactive nonionic surfactant or a
reactive nonionic surféctant can be used in an amount
of 2.0 % by weight or less, preferably 1.0 % by weight
_or less, more preferably 0.5 % by weight or less. When
the conventional surfactants are used in amounts which
15 exceed the aboﬁe ranges, a coating formed from the’
obtained'aqueous, silicone-modified acrylate polymer
emulsion has disadvantageously low watef resistance.
In the present invention, after the termination of
emulsion polymerization; a curing catalyst can be added
20 to the aqu;bus, silicdne-modified acrylate polymer
emulsion to facilitate the formation of a coaﬁing.
Examples of curiné catalysts usable in the present
invention include metal salts, such as dibutyltin
: dilaurate, dioctyltin dilaurate, dibutyltin diacetate,

25 tin octylate, tin laurate, iron octylate, lead octylate



- 33 - (ii) each of the nodifier (C), nonomer system|[err] and emulsifier
[err] is sinmultaneously added at a tinme or in a stepw se nanner to the
prelimnary aqueous acrylate enul sion having a seed | atex dispersed therein
5 at the sane tenperature as used in the golynerization of the
prelimnary aqueous acryl ate pol yner enul sion38 These two nanners can be
enpl oyed individually or in conbination. The manner .of two-step emul sion
polynmeri- zation ig not limted to the above two manners. 10

General |y, the hyd? gge%e?ﬁ#\&%%e%ﬁ%?%%’ (ﬁﬁ“% TR PrEPRRRES onsFh (A%
prelimnary aqueousg. 0, 1y L OQ: | and | t he
enmul si on pol yneri zatll?%}?]y*%&%%éé)pé‘%g‘)a{‘i§n&lajd]§%és}£?lé%9%§$§§s)’{il)ab??/emg&% 1\%%.[ ue of

4.0 or less, preferabl el #'wd€Ss-idSoluble curihd é@@a%’é@éeﬂQ Loygntien,
the emul sion polyneriza- tion is conducted in an aqueous dium As anh '

aqueous nedi um wei®rdésigepbs athyt usech A éﬁ@ﬁ%&t’%&éﬁﬂl@ﬂﬂ@@@su§%§'té on
of a water-soluble solvent, such as a | ower al cohol having 1 to 3 carbon
atons or acetone, frfactamn ded enmpteyeprisratio aggeous nmedium In this
case, the content of the solvent in the enulsion is prefera- bly 20 % or
less. Wth respect to tie oheapresedrt nbhventicnpnfrom thepviéepoiottbft
wei ght ratio of dis-
maintaining the dispersion stability of the aqueous,
silicone-modified acrylate polymer emulsion for a
prolonged period qf,time; it is preferred that the pH
10 value of the emulsion be adjusted to 5 to 10, using
ammonia, sodium hydroxide, potassium hydroxide, and
amines, such as .dimethylaminoethanol.
In the aqueous, silicone-modified acrylate polymer
emulsion of the present invention, it is preferred that
15 the average particle diameter of the dispersed phase be
from 10 to 1000 nm. |
The aqueous, silicone-modified acrylate emulsion
of the present invention can be advantageously used as
a paint, gn'uhdercoating or finish coating material for
20 - building materials, an adhesive, a pressure-sensitive
- adhesive, a processing agent for papers, or a finish
' coating materiél for textile fabrics. Especially, the
aqueoﬁs, silicone-modified acrylate emulsion of the

present invention can be advantageously used as a

25 paint, or a finish coating material for building mate-



persed phase (solids) to aqueous nmedi um as a di spersion 25 medi um be
70/ 30 or less, nore preferably from30/70 to REPLACEMENT SHEET
Substitute sheet - 27/1/97 65/35. In practicing the enul sion '
pol yneri zation, a conpound, which is deconposable by heat or a reducing .
agent .to generate radicals and thereby initi-at3d an 5 addi tion

pol yneri zation reaction of the ethylenically unsaturated nononer, can be
advant ageousl y enpl oyed as a radical polynerization catalyst. Exanples of
such conpounds i ncFiddsa wat er - soluble or oil-soluble per- sul f ates,

per oxi des, and azobi s coqpounds peci.fic 10 exagﬁ? of such co ounds

i ncl ude pot assi um per sultt @85+ qu iUhRSTe COTRORSR Sy ,
e o conutyr ity WL dfiedud in t%?é%éﬁﬂiaﬁm 9 de and
pz)rtzaf 2??2:;15,(5 go?:igg% persuIBfrgictl.}neotesro'g|r‘1£lut;ﬁﬁdﬁ'laé?ésnuﬁqt atgtégﬁc?f énrf;o%gﬁln;aﬂda)ﬁung
persul fate, which ferff ferftdimeitS0 AdibFtAmMS! d AYaadnd tat antiseptic
agent, can be added to the aqueous, silicone-modified

acrylate polymer emulsion of the present invention.

Best Mode for Carryving Out the Invention

Hereinbelow, the présent invention will be.de-

10 scribed in more detail with reference to the following
Examples and Comparative Exaﬁples, but they should not
be construed as-limiting the scope of the present
invention. - | |

| In Examples and Comparative Examples, the

15 “part(s)ﬁ and "%" are given by weight unless otherwise
specified. Further, with respect to the properties of
the aqueous, silcone-modified acrylate polymer emul-
sions obtained in Examples and Comparative Examples,
sample paints having the following composition were

20 prepared ;;ing respectivé emulsions, and examination
was-made in aécordance with the methods described
below. -

Composition for paint
Pigment dispersion
25 Water '~ 82.5 parts



t he hydrolysis reaction and condensation reaction of the hydrolyzable
silane. The radical polynerization 20 .catalyst is generally used in an
amount of fromO0.1 to 1 % by ‘wei ght, based on the wei ght of the

et hyl enically unsaturated nononer. Generally, it is preferred that enul sion
pol ymeri- zation be conducted at a tenperatuar80of from65 to 25 90
[err] under atnospheric pressure. However, the enul - Substitute sheet
-27/'1/ 97 sion polynerization can be conducted under hi%h pr.es- suri, %o as
to, for exanple, prevent PRéZnBABnEAASPEESARE:nHapEeFtrEgdapndngold by
pol yneri zation tenperature. The pol ynerization tinme conprises_.an
introduction tine and 5 KaoacﬁﬁguragPBﬁHOCOOKing) time. vﬁrﬁ Pa&5Ect to
the introduction tinme, when,each of _t t.erials _i.g.intco-

reaction systemat a tines ?hngﬁPPgdggﬁggﬁ% |%§ F?aégﬁeﬁgﬁP§H§§@8%§P§te
mnutes. Wen the raw mate- rials are stepwi se introduced tg & Laagl on
system the 10 introduction of the raw materials is conductéd in a

manner such ghat the heat 3ggnagakeds Bolhe iRl Wiehaizell HEC [SPaGOON can be
renoved. Therefore, in this case,
(thickening agent: magufactu:ed and
sold by Daicel Chemical Industries, Ltd.,
Japan) | 25.0 parts
Nopco 1497VD. (anti-foaming agent:
10 | manufactured and sold by San Nopco
_K.K., Japan) _ | 2.5 parts
Tipaque R-930 (rutile titanium 6xide=

manufactured and sold by ISHIHARA SANGYO

KAISHA, LTD., Japan) - 375.0 parts
15 Let-down components .
| Emulsion (solids component) 460.0 parts

Ethylene glycol monobutyl ether 60.0 parts

Ethylene glycol mono(2-ethylhexyl) ether

10.0 parts
20 Water | 30.0 parts
- Nopco 1497VD 1.0 parts

Examination Method

(1) Initial gloss value and gloss retentivity
The above-mentioned pigment dispersion and let-

25 down cdmponents are mixed, thereby preparing a paint.



the introduction tine may vary, depending on the de- sired content of the
polynmer in a final emulsion. 15 However, the introduction tinme is
generally 10 minutes or nore. Wth respect to the maturation (cooking)
tinme, it is preferred that the maturation tinme be 10 minutes or nore. Wen
t he polynerization tinme is shorter than the-pgrLied of tinme as nentioned
above, do 20 .there is a danger that not only do the raw materials
remai n unreacted, but also the hydrol yzable silanes are not condensed and
remai n as they areThehehtained paintedasocoatedace ahecanodized alminium

pol ynmeri zation or when it is desired to performa polynerization reaction
at a 25 t enperBl@ke hanpdizad by ﬂe%g]lraa? peid) bytmeangdofinvhgeous

- 36 - to use a reducing agen sucg SS sodi um bi sulfite, ferrous chloride,

[ t

ascorbate and Rong%???? Hoconbr nal Bhedi fh ZoPRdFeEPSERFYRRr F251 ABn
catal ysl FUTLher qblaCokigtsntPificBiob? BETHECke HRa BSER patELON Of
be used. 5 (coating) was measured in terms of the 60° - 60° mirror
reflectance (%) (each of angle of incidence and angle
of reflection: 60°) (the time Qhen the measurement was
conducted is defined as the initiation time of examina-
tion, i.e., 0 hour after the initiation.of the examina;
10 tion). Subsequently, the'coating was subjected to an
exposure teét (rainfall cycle: 12 min/hr; temperature
of black ?anel:%so'- 66 °C) by means of a sunshine-type
weatherometer (WEL-SUN—DC: manufactured and sold by
Suga Shiken-ki K.K., Japan). The final gloss value of
15 the coating was measured in terms of the 60° - 60°
mirror reflecﬁance (%) after 3000 hours of exposure.
The percentage of the final gloss value based on the

initial gloss value is defined as the gloss retentivi-

ty. ]
20 (ii) Water resistance
" A paint prépared in substantial;y the same manner
as in (i) above was coated on an anodized alminium
plate (anodized by sulfuric acid) by means of wire

coater No. 50 and dried at room temperature for 2

25 hours. The coated paint was further dried at 50 °C for



In the present invention, in addition to the above-nentioned enulsifier (B)
which is selected fromthe group consisting of a sulfonic acid group- or 10
sul fonate group-containing ethylenically unsaturated nononer, a sulfate
ester group-containing ethylenically unsaturated nononer and a m xture

t hereof, a conven- tional surfactant can be4@sed in conbination with the
enul sifier (B). Exanples of conventional surfactants 15 whi ch can be
used in conbination with the enul sifier (B). include anionic surfactants,
such as a fatty &cf@¥§oapdafhgnkyiragreedaie, vasesl kpViagl roseR@R¥Are, a

e T BB CLE B DL BRIE ™ S0 B e L
' t , it , i f | |
oxy ot iy enc. oxy- BREBE I ERBERRRL RS, SrBTLAT R P pXBiKE, BheRitatidntln
factants, such agekﬁy L?s{ Enk( %hry_b%x%;mat Iaxiil/g- %E(:agrzyl phe-

noxy) et hyl } - w hydr oxypol yoxyet hyl ene (e.qg., eka Rea 25 soap NE- 20,
NE- 30 and &E-40 (manutaekuirednand sol d by -37 - ASAH DENKA KOGYO K. K.

Japan)], a pol yoxyet hyl ene _
¢ No blistering or lowering of luster is observed.
. (O : slight blistering is observed, but no lowering

-0of luster is observed.

/\ : Blistering and lowering of luster are observed.
10 X Blistering is observed on overall surface of the

coating, and luster is markedly lowered.
Example 1 | - |
300 Parts of water, 52 parts of methyl methacry-
late, 40 parts of butyl acrylate, 8 parts of methacryl-
15 ic acid and 20 parts of a 20 % agueous soiution of
Latemul S-180A (ammonium salt of diester of sulfosuc-
cinic acid, which has a double bond and is copolymeriz-
able with an ethylenically unsaturated monomer) (manu-
factured and sold by Kao Corp., Japan) were charged in
20 . a reactor h;;ing a stirrer, a reflux condenser, drop-
ping tanks and a thermometer. After elevating the
.temperature in thelreactor to 78 °C, 0.5 part of ammo-
nium persulfate was added to the reactor, and the

resultant mixture was allowed to stand'for 1 hour,

25 _ ﬁherebf obtaining a preliminary aqueocus acrylate poly-



al kyl propenyl phenyl ether [e.g., Aguaron RN-10, RN-20, RN-30 and RN-50

(manuf actured and sold by Dai-ichi Kogyo Seiyaku Co., Ltd., Japan)]. 5

Wth respect to the anount of the conventional surfactant in terns of % by
wei ght, based on the weight of the enulsion: an anionic surfactant can be
used in an anount of 0.5 % by weight or less,4dreferably 0.25 % by wei ght

or less, nore preferably 0.1 % by weight or 10 | ess; and a non-reactive
noni oni ¢ surfactant or a reactive noni oni ¢ surfactant can be used in an . -
amount of 2.0 %b)ﬁ“%i‘ijﬁ‘é %%@e%%"lﬁbge‘?e?%%‘liylit%x%W%@T%tﬂb‘?rq”e&s nor e
preferably 0.5 % ht or When t he conveptj.onal surfq&tan

used in amounts wh ¥%ﬁ ) r°ge%xt%%dc?%%e%BB%El?%n% sHhe QB35 fEﬁ?é§P£$0n1
i sadvant ageousl y Tort aerSTE.TErkLate PRiynat RCLAEE Shb LI IAT so

di sadvant ageousl y nce |nvent I'on

term nation of enu 59N, pﬁ%yyg $43bEOD, ga Cipi HQ §a£2%¥§tofaﬂl&§l&dﬂfg-zo

to the aqueous, I cone- acryfate po yner sion to'facilitate

the formation of at&féél ng. eExaapis??uQa ﬁyﬁtﬂgecafahygtﬁayﬁabbs wacéhe
present invention i ncl ude net al such as dibutyltin dilaurate,

dioctyltin dilaurapgy gabusybtinethplendtRac2plate,t LD00Opaytat 6f budyl
| aurate, iron octylate, |ead octylate _

acrylate, 3 parts of methacrylic acid, 20 parts of a 20
% aqueous solution of Latemul S-180A and 1.0 part of
ammonium persulfate; and a liquid mixture of 2.5 parts

10 - of ThmethacryloxYpropyltrimethoxysilane, 25 parts of
dimethyldimethoxysilane and 25 parts of methyltrime-
thoxysilane, were individually dropped into the reactor
from separate dropping tanks over 3 hours. During the
dropping of the aboée-mentioned liquid mixtures into

15 the reactor, the temperature in the reactor was main-
tained at 80 °C. After completion of the dropping of
the liquid mixtures into the reactor, the temperature
in the reactor was elevated to 85 °C and the mixture
was allowed to stand for 6 hours. After coollng the

20 mixture in the reactor to room temperature, the hydro-
gen “ion concentration thereof was measured to give a pH
value of 2.1. A’és % aqﬁeous solution of ammonia was
added to the mixture in the reactor to thereby adjust
the pH value thereof to 8. Then, the resultant mixturé

25 was filtered by means of a 100-mesh metal wire net to



- 38 - and tetrabutyl titanate; and am ne conpounds, such as n-hexylam ne
and 1, 8-di azabi cycl o[ 5, 4, 0] - 7-undecene. Wen a water-insol uble curing
.catalyst is used, it is desirable that such a catal yst be enulsified using
ab . surfactant and water prior to use. In the present invention, from
the viewpoi nt of maintaining the dispersion-s#ébi-lity of the aqueous,
silicone-nodified acrylate polyner enuIS|on for a prolonged period of

time, it is preferr Eat the . p val ue of the emul sion be adjusted .
to 5 to 10, using §ﬁﬁ6ﬁ ¥ °§66Fﬂnﬁh§&Pé}légueBHFas§F&&Fﬁ?&r@?ﬁé@le§nd

' , h di neth th I t h I di f
0Ty ai e pol yner cRGFLaRCoPOTHBCE, BEBRLP Ry cnEhan ARpETES OBy Seéﬁgéd't%%f 15

t he average partlcgﬁggﬁggﬁkgrggg gge ghiae% eg BBa e % fégs to 1 0 nm

The aqueous, silico acryla S|on e

can be advantageouphyidsedpased BAl the %tu&d%fi%te 8¢ 2he &n%%%e%%at' g
material for 20 bui I'ding materials, an adhesi"ve, a pressure-sensitive
5  With respect to the obtained emulsion, the solids
content of the emulsion was 44.0 %, and the average
particle diameter of the dispersed phase of'tﬁe emul-
sion was 1080 A. Using this emulsion, a paint was
prepared, and the paint.thus prepared was examined with
10 respect to the initial gloss value, gloss retentivity
and water resistance. Results are shown in Table 1.
Example'z '
300 Parts of water, 37 parts of methyl methacry-
late, 40 parts of butyl acrylate, 15 parts of cyclohex-
15 vyl methacrylate, 8 parts of methacrylic.acid and 20
parts qf_a 20 % aqueous solution of Latemul S~180A
(ammonium salt of diester of sulfosuccinic acid, which
has a double bond and is copolymerizable with an ethy-
lenically ﬁnsaturated monomer) (manufactured and sold
20 by Kao Coéb., Japan) were charged in a reactor having a
stirrer, a reflux condenser, dropping tanks and a
thermometer._ Affer elevating the temperature in the
reactor to 78 °C, 0.5 part of ammonium persulfate was

added to the réactor, and the resultant mixture was

25 allowed to stand for 1 hour, thereby obtaining a pre-



adhesive, a processing agent for papers, or a finish coating material for
textile fabrics. Especially, the aqgueous, silicone-nodified acrylate
enul si on of the present invention can be advantageously used as a 25
paint, or a finish coating material for building nate- - 39 - rials.. If
desired, other conponents, which are convenz j§opally used in a aqueous.
paints, e.g., a coating formation pronoter, a thickning agent, an
anti-foamng 5 agent, a pignent, a dispersant, a dye and an antiseptic
agent, can be addelimbnahp aqueous, asrylabacpobgmér ecmalsybdmteapbhyner

emul sion of the present invention. Best Mde for Carrying Qut the Invention
Her ei nbel ow, t he pseedniatexchisperspd| theredién. 10The hydropen ionnoomcen-
detail with reference to the foll ow ng Exanpl es and Conparative Exanples,
but they shoul d notTdklednet bty akteinedi REeliBinaspcagrerns @@ézbﬁte

Lgyentlon_ In Exaug gx?and Cb arative Eggggégg tghel&e a H" gia %
% are given by we? ﬁn?@g P heVRF B g p
S Then, 2 types of liquid mixtures, i.e., a liquid
mixture of 330 parts of water, 177 parts of methyl
methacrylate, 160 parts of butyl acrylate, 60 parts df
cyclohexyl methacrylate, 3 parts of methacrylic acid,
20 parts of a 20 % aqueous solution of Latemul S-180A
10 and 1.0 part of ammonium persulfate, and a liquid
mixture of 2.5 parts of VT-methacryloxypropyltrimethoxy-
silane, 25 éarts of diméthyldimethoxysilane and 25
parts of methyltriﬁethoxysilane, were individually
dropped into the reactor from séparate dropping tanks
15 over 3 hours. During the dropping of the above-men-
tioned liquid mixtures into the reactor, the tempera-
ture_ih_the reactor was maintained at 80 °C. After
completion of the dropping of the liquid mixtures into
the reacto;,-the temperature in the reactor was elevat-
20 ~ed to 85 °C and the mixture was allowed to stand for 6
hours. After cooling the mixture in.the reactor to
room teﬁperature,lthe hydrogen ion concentration there-
of was measured to give a pH ﬁalue of 2.1. A 25 %
aqueous:solution of ammonia was added to the mixture in

25 the reactor to thereby adjust the pH value thereof to



specified. Further, wth respect to the properties of the aqueoué}
silcone-nodi fied acryl ate polyner enul - sions obtained in Exanpl es and
Conpar ati ve Exanpl es, sanpl e paints having the foll owi ng conmposition were

20 - prepared using respective emul sions, and exam nation was nade in
accordancée with the nmethods descri bed bel ow.. Gymosition for paint Pianment
di spersion 25 _ Wat er 82.5 parts -

40 - Poiz 530 (dispersant: manufactured and sold by Kao Corp., Japan)
7.5 parts 5 % aquedus dsWiarn, dheofresoditant mipdiugshosashdiid tefed dyt means
3 % aqueous sol ution of Daicel HEC SP-600 (thickening agent: manufactured
and sol d by Dai cel %hehildd-mefdudiatiads wined net)fisarbhereby obtain a final
25.0 parts Nopco 1497VD.. (anti-foam ng agent.: 10 ' manuf act ur ed
and sold by San Nof@peous, silicone-modified acrylate polymer emulsion.
The amount of filtered-off aggregates was as small as
5 ‘0.02 % by weight (on a dfy basis), based-on the total
weight of the monomers. With respect to the obtained
emulsion, the solids content of the emulsion was 44.0
%, and the average particle diameter of the dispersed
phase of the emulsion was 1080 A. Using this eﬁulsion;
10 a paint waé prepared, and the paint thus prepared was
examined with respect to the initial gloss value, gloss
retentivity.and“water resistance. Results are shown in
Table 1. | |
Comparative Example 1 _

. 15 300 Parts of water, 52 parts of methyl methacry-
late, 40_parté of n-butyl acrylate, 8 parts of metha-
crylic acid, 4 parts of a 40 % aqueous solution of
sodium dioctylsﬁlfosuccinate (PeleﬁE)OT-P: manufactured
and sold by Kao Corp., Japan) and 1 part of a 25 %

20 aqueous solution of polyoxyethylene nonylphenyl ether
(Emﬁlger@ 950: manufactured and sold by Kao Corp.,
Japan) were chargéd in a reactor having a stirrer, a
reflux Condenser, dropping tanks and a thermometer.

After elevating the temperature in the reactor to

25 78 °C, 0.5 part of ammonium persulfate was added to the



K K., Japan) 2.5 parts Tipaque R 930 (rutile titanium
oxi de: manufactured and sold by | SH HARA SANGYO KAI SHA, LTD., Japan)

375.0 parts 15 Let - down conponents Emul sion (solids -conponent)

460. 0 parts Ethyl ene glycol nonobutyl ether 60.0 parts Ethylene glycol
nmono( 2- et hyl hexyl) ether 10.0 parts 20 - 47 - \ater

??joiﬁ?[}ZIthggsljgrxg and gl 0ss retentivit %ho pgrts o oo et
(i Sper'si on and | etReamFors bR St oA, ~oh R Y s T T
Diate (anodi zed by Sl T UIEE IR AL b i S RREH e, Sy, e
i oy P AT End ST ] ({4 platd Sombeteee
therein. The hydrogen ion concentration of the ob-
5 tained preliminary aqueous acrylate polymer emulsion
was measured.to give a pH value of 1.8. Then, 2 types
of liquid mixtures, i.e., a liquid mixture of 330 parts
of water, 207 parts of methyl methacrylate, 190 parts’
of n-bﬁtyl acrylate, 3 parts of methacrylic acid, 5
10 parts of a 25 % aqueous solution of polyoxyethylene
nonylphenyl ether (Emulger® 950: manufactured and sold
by Kao Corp;, Japan) and 1.0 part of ammonium persul;_
fate, and a liquid mixture of 2.5 parts of T-methacry-
loxyprop&ltrimethokysilane, 25 parts of dimethyidime-
15 .thoxysilane and 25 parts of methyltrimethoxysilane,
" were individually dropped into the reactor from sepa-
rate droéping tanks over 3 hours. buring the dropping
. of the abbve-mentioned liquid mixtures into the reac-
"torx, the'temperature in the reactor was maintaiﬁed-at
20 80 °cC. Af;er completion of the dropping'of the liquid
mixtures into the reactor, the temperature in the
reactor Qas elevated to 85 °C and the mixture was
éllowed to'étand for 6 hours. After cooling the mix-
ture in the reactor to room temperature, the hydrogen

25 ion concentration thereof was measured to give a pH



reflectance (% (each of angle of incidence and angle of reflection:
60[err]) (the tinme when the neasurenment was conducted is défined as the

initiation time of examna- tion, i.e., O hour after the initiation of the
_ exam na- 10 tion). Subsequently, the coating was subjected to an
exposure test (rainfall cycle: 12 mn/hr; tenpgrature of black panel: 60 -

66 [err]) by neans of a sunshine-type weat heroneter (WEL-SUN- DC.
manuf actured and sol d by Suga Shiken-ki K K., Japan). The final gloss val ue
of 15 t he coatvaueeet n2aZur ol 25 % caqeeois t9rlebien r9f -ayuPria |Was rr or.
reflectance (% after 3000 hours of exposure. The percentage of the final
gl oss val ue based ¥Aedhete nFhe MLEFRE] 1A Hee | SeUEFPT B JSHeFRDY Fddust
Tt 1 2 comabb bl CEnd S P8R8, BT BREPREE Lt st
o um o ot e (angghzedh DL 2 LU heoE' S B, JRANERR AL GOBLEReROLeo0
further dried at'59hé§é£}C6£9£in afffﬁal emulsion. The amount of fil-
tered-off aggregates was as small as 0.02 % by weight
(on a dry basis), based oﬁ'the total weight of the
monomers. With respect to the_obtained emulSion, thé
solids content of the emulsion was 44.1. %, and the
10 average particle diémeter of the dispersed phase of the
emulsion was 1050 A, Using this emulsion, a paint was
'prepared, and the paint thus.prepared was examined with
respect to the initial gloss value{ gloss retentivity
and watér resistance. Results are shown in Table 1.
15 Comparative Example 2
300 Parts of water, 52 parts of methyl methacry-
late, 40 parts of butyl acrylate, 8 parts of methacryl-
ic acid and 20 parts of a 20 % agueous solution of
Latemul S-180A (ammonium salt of digster of sulfosuc-
20 cinic acid: which hés a double bond and is copolymeriz-
able with an ethylenically unsaturated monomer) (manu-
factured and soid.by Kao Corp.., Japaﬁ) were charged in
a reactor having a stirrer, a reflux dondenser, drop-

ping tanks and a thermometer. After elevating the

25 temperature in the reactor to 78 °C, 0.5 part of ammo-



2 days and, then, imersed in water having a tenpera- ture of 40 [err] for
30 days. The condition of the coated paint (coating) was eval uated by
vi sual observation in terns of the followng 4 criterions. 5 .
Criterions [err]:No blistering or lowering of luster is observed. [err] :
Slight blistering is observed, but no | ower+ng9of luster is observed. [err]
Blistering and | owering of |uster are observed. 10 X
Blistering is observed on overall surface of the coating, and luster is
mar kedl y | ower ed. mEkamppersulfateavas addedt te, the peaetoni apdhyhe
met hacry- late, 40 parts of butyl acrylate, 8 parts of nethacry]- 15 I C
ac:d andZO parts B?SHlEﬁngbﬂﬁﬁéBﬁ§ ¥ Fu??%ﬂwﬁg Eat 8hand sEeBoh fa¥HvNi um
salt of diester of_sulfpsuc: cinic acid i ch_has_a doubl e bond,_and is
copol yneri z- able ?ﬁe§¥ 8Pﬁ9f8ﬁ?ga?l9rﬁm€ﬂfﬂ?5¥eﬁqﬁ%ﬂ%ﬁe?fr¥ﬂ%ﬁ§-8°iy'
factured and sol d Ry, KaguiRiBn, nd9PAY) 4 "86EaChALER A1 Bpeisea cRekERA! OF

having a stirrer, a refl’'uXx condenser; drop- ping tanks~an er nonet er.
After el evatgng th@h&eﬂg&%&aﬁeibﬁ EBRceRaEheLohO0FBLRAE oBtainant pebl #AND-

ni um persul fate was added t0 the reactor, and the resultant m xture was
allowed to stand faary BQUbous acrylate polymer emulsion was measured to

give a pH value of 1.8. Then, a liquid mixture of 330
parts of water, 207 parts of methyl methacrylate, 190
parts of butyl acrylate;-3 parts of methacrylic acid,

10 20 parts of a 20 % aqueous solution of Latemul S-180A
‘and 1.0 part of ammonium persulfate, and 50 parts of
dimethyldimethoxysilane were individually dropped into
the reactor from separate dropping tanks over 3 hours.
During the drdpping of the above-mentioned liquid

15 mixture and dimethyldimethoxysilane into the reactor,
the temperature in the reactor was maintained at 80 °C.
After completion of the dropping of the liquid mixture
‘and dimethyldimethoxysilane into the reactor, the
temperatufe in the reactor was elevated to 85 °C and

20 the mixture was allowed to stand for 6 hours. After
cooling the mixture in the reactor to room temperature,
the hydrogen ion Eonéentration thereof was measured to
give a pH value of 2.1. A 25 % aqueous solution of
ammonia was added to the.mixture in the reactor to

25 thereby adjust the pH value thereof to 8. Then, the



25 t hereby obtaining a prelimnary aqueous acrylate poly- - 43 - mer
emul sion having a seed | atex dispersed therein. The hydrogen ion
concentration of the obtained prelim- nary aqueous acryl ate pol yner
enul si on was neasured to give a pH value of 1.8. Then, 2 types of liquid
mx- 5 tures, i.e., aliquid mxture of 338gparts of water, 207 parts
of .nmet hyl nmethacrylate, 190 parts of butyl acrylate, 3 parts of nethacrylic
acid, 20 parts of a 20 % aqueous sol ution of Latenul S 180A and 1.0 part -of
amoni um per sul f at eresphant| ngururei wear idtezed purmgand of aol00-mesh

r-met hacryl oxypropyl trimet hoxysilane, 25 parts of dinmethyl di methoxysil ane
and 25 parts of metW§ERL; iret RBkyEP| kherehy, ebtadnvadbina) agwepsd i nto

th t f te d ' Kk 3 rs. Duri the d [

of “the. above. ment | oRBULFPRRr bR SET CBCFRLE CosboLyMeRoubELan: (RES T O
tenperature in the r . pLN- .t aipe rr]. After | etion
ofnPhe d?opp:ng of-%ﬁgﬁﬁﬁq8¥§§ﬁ$§%g?3§8?gt%ggkggggégtgé?.?ﬁes?a ggﬁtuLe I n

the reactor was el eggg?gﬁ; BySuelght! (8R! HEy”Bé_Ek!E?', “B5s8k! BHeEnko+3tgnd
weight of the monomers. With respect to the obtained
; emulsion, the solids content of the emulsion was

43.5 %, and the average particle diameter of the dis-
persed phase of the emulsion was 980 A. .Using this

10 | emulsion, a paint was prepared, and the paint thus
prepared was examined with respect to the initial gloss
value, gloss retentivity and water resistance. Results
are shown in Table 1. |
Comparative Example 3

15 | 300 Parts of water, 52 parts of methyl methacry-
late, 4Q parts of butyl acrylate, 8 parts of methacryl-
ic acid and 20 parts of a 20 % aqueous solution of
Latemul 54180A (ammonium salt of diester of sulfosuc-
cinic aciq, which has a double bond and is copolymeriz-

20 able with an ethylenically unsaturated monomer) (manu-
facdtured and sold by Kao Corp., Japan) were charged in
a reactor having.a stirrer, a refluk condenser, drop-
ping tanks and a thermometer. After elevating the
temperature in the reactor té 78 °C, 0.5 part of ammo-

25 nium persulfate was added to the reactor, and the



20 m xture in the reactor to roomtenperature, the hydro- gen ion
concentration thereof was neasured to give a pH value of 2.1. A 25 %
agqueous sol ution of amoni a was added to the mixture in the reactor to

t hereby adjust the pH value thereof to 8. Then, the resultant mixture 25
was filtered by neans of a 100-nmesh netal wrginet to - 44 - thereby
obtain a final aqueous, silicone-nodified acrylate polyner enul sion. The
anount of filtered-off aggregates was as small as 0.02 % by weight (on a
dry basis), based ovestheanbttmixterewasfalbhewednorestand for Wheurespect
to the obtained enul sion, the solids content of the emul sion was 44.0 %
and the average patherehbydehbeiringfa tpreebinhed ¥ RPHREES ACFREAEMPOLET on

was 1080 A. Using this. enul sion, a,  paint wa repared, and the painpt thus
prepared was examiPe8 FFEhsien havi %p%c?e?% fﬁ%g¥ﬁ§§?3ﬁr@ﬁ%s%hgﬁ?h%: gl oss
[tenti VLY and WehRL 5L SLeqceon TESLLR LEL oM e TabLeLdea BEDLEY 2
acryl ate, 1% partSngéycgﬁﬁggﬁé‘acrylate polymer emulsion was measured to
give a pH value of 1.8. Then, a liquid mixture of 330
parts of water, 207 parts of methyl methacrylate, 190
parts of butyl acrylate, 3 parts of methacrylic acid,
20 parts of a 20 % aqueous.solution of Latemul S-i80A
.10 and 1.0 part of ammonium persulfate was dropped into
the reactor from a dropping tank over 3 hours. During
the dropping of“the above-mentioned liquid mixture into
the reactor, the temperature'in the reactor was main-
tained atfsb °C. After completion of the dropping of
15 the liquid mixture into the reactor, the temperature in
ﬁhe reactor w&s elevated to 85 °C and the mixture was
allowed to stand for 6 hours. After cooling the mix-
ture in the reactor to room temperature, the hydrogen
ion concen?ration thereof was measured to give a pH
20 value of 2.1. A 25 % aqueous solution of ammonia was
addéd to the mixture in the reactor to thereby adjust
the pH value theréof to 8. Then, the resultant mixture
was filtered by means of a loﬁ-mesh metal wire net to
thereby obt;ih a final_emulsion. The amount of £il-

25 tered-off aggregates was as small as 0.02 % by weight



15 yl methacrylate, 8 parts of nethacrylic acid and 20 parts of a 20 %
aqueous solution of Latemul S-180A (ammonium salt of diester of

sul fosucci nic acid, which has a double bond and is copol yneri zabl e with an
ethy- lenically unsaturated nononer) (manufactured and sol d 20 by Kao
Corp., Japan) were charged in a reactor havingRa-stirrer, a reflux
condenser, dropping tanks and a thernoneter, After elevating the
tenperature in the reactor to 78 [err], 0.5 part of ammoni um persul fate was
added to the react(®n ardcyHeasks)i thadedioa (tke ketab weight | @fietheo st and
for 1 hour, thereby obtaining a pre- - 45 - limnary aqueous, acryl ate
pol ymer enuIS|on HE@@Q@P%?seéﬂlt%tﬁﬁﬁEﬁ%%e?%eﬁh?H@P%ﬁ%ﬂeqT@F%§%+%@ent¢%n

- trati f th bt d I
o 1o a8 PR, HPAMRCEG SN GSHRL R,
lquid m xtures, i 3 t f
nmet hyl methacrylat%veﬁ%%ep%%fél%?1e e%%?y gtgﬁé %18 e¥§é§¥p%%%%o§exyﬁeo
met hacr yl at ﬁ%}%%%ﬂF&QQClUéGQAaC'@s;ge PR{E SeRf1 8140, Y4 28HERYSwas

sol ution of ate
prepared, and the paint thus prepared was examined with

respect to the initial gloss value, gloss retentivity
and water resistance. Results are shown in Table 1.
Example 3 _

10 300 Parts of water, 37 parts of methyl methacry-
late, 40 parts of n-butyl acrylate, 15 parts of cyclo~-
hexyl methacrylate, 8 parts of methacfylic acid and 20
parts of a 20 % aqueoﬁs solution of Latemul S-180A
(ammonium salt of diester of sulfosuccinic acid, which

15 has a double bond and .is copolymerizable'with an ethy-
lenically unsaturated monomer) (manufactured and sold
by Kao Corp., Japan) were charged in a reactor having a
stirrer, a reflux condenser, dropping tanks and a
thermometex. After elevating the temperature in the

20 reactor to‘78 °C, 0.5 part of ammonium persulfate was
added to the reactor, and the resultant mixture was
allowed to stand for 1 hour, thereby obtalnlng a pre-
liminary aqueous acrylate polymer emulsion having a
seed latex dispersed therein. The hydrogen ion concen-

25 tration of the obtained preliminary agueous acrylate



10 and 1.0 part of amonium persulfate, and a liquid mxture of 2.5
parts of [err]-mnethacryl oxypropyltrimethoxy- silane, 25 parts of

di met hyl di net hoxysi | ane and 25 parts of methyltrinmethoxysilane, were

i ndi vidual ly dropped into the reactor from separate dropping tanks 15
over- 3 hours. During the dropping of the abows nen- tioned [iquid m xtures
into the reactor, the tenpera- ture in the reactor was nmai ntained at 80
[err]. After conmpletion of the dropping of the liquid mxtures into the
reactor, the tenpemftlymesn emuisicmactas nerswledh dto- gdFe a pdd viadu@b dferr
and the m xture was allowed to stand for 6 hours. After cooling the mxture
in the reactor to rodm t dMfE-atuldawise MHydiggePh @n S Pecd- oft Tomethare-

armon; a v added (YR HEARI AL R 1A% o A BRLRS o U st

P e e Sy i S 0 ool O UM AP 1 e

oy s o1 Saps oLl AR s ) o2 16 o BRI el over

5 minutes. Subsequently, a liquid mixture of 330 parts
of water, 180 parts of methyl methacrylaté, 160 parts
of butyl acrylate, 60 parts of cyclohexyl methacrylate,
20 parts of a 20 % aqueous solution of Latemul S-180a
10 and l.O'parﬁ of ammonium persulfate was dropped into
the reactor from another dropping tank over 3 hours.

During the dropping of the above-mentioned liquid

mixtures into the reactor, the temperature in the

reactor was maintained at 80 °C.

15 After completion of the dropping of the liquid
miktures_into the reactor, the temperature in the
reactor was elevated to 85 °C and the mixture was
allowed to stand for 6 hours. After cooling the mix-
tﬁre in tﬁg reactor tb room temperature,ithe hydrogen

20 ion concentration thereof was measured to obtain a pH
value of 2.1. A 25 % aqueoﬁs solution of ammonia was
added to the_mixéure in the reactor to thereby adjust
the pH value thereof to 8. Then, the resuitant mixture

was filtered by means of a 100-mesh metal wire net to

25 thereby obtain a final aqueous, silicone-modified
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5 0.02 % by weight (on a dry basis), based on the tot
nononers.  Wth respect to the obtained enul sion, the soli §Fw%ﬁHEleﬂﬂ;Béyﬁ
emul sion was 44.0 % and the average particle dianeter of |t he diR§RASED
phase of the enul sion was 1080 A. Using this enul sion, 10

prepared, and the paint thus prepared was exandhed with respect to the
initial gloss value, gloss retentivity and water r.esistance. Results are
shown in Table 1. Co ative Exanple 1 15 300 Parts of water, 52..
parts of methyl net ﬁﬂw RLSLYBRF RIRELS IR0 n- (TG | aBREYT R %, fpleered-of f
metha- crylic acid,_4 parts of a 40 % ag ous @ Qf on of sodi um

di oct yl sul f osucci na?%g’? T 3] - ?’“ i a e%i B dvebIRE h(PkR ¥ p.

J d1 t % f th |
e ama e her (agi g, Bdea on MHEWS 2P WL Do PRI VESILETS
Japan) were chargedyj ¢y ard &@rt@m ﬁﬁ,éiﬁé&eémuﬁs{ﬁ,'np hgoyg'ffésr

droppi ng tanks and a thernoneter. evating t erature 1n the

{ﬁactor to 25 7&:[@45:{11,o@-éxé’aérﬁupélmmp@r%;,l“ér?&etl’{@sa@é@&ﬁ'et0
e

particle diameter of the dispersed pahse of the emul-
sion was 970 A. Using this emulsion, a paint was
prepéred, and the paint thus prepared was examined with
respect to the initial gloss value, gloss retentivity
10 and water resistance. Results are shown in Table 1.
Example 4
400 Parts of wﬁter, 122 parts of n;butyl methacry-
late, 60 parts of méthyl methacrylate, 18 parts of -
methacrylic acid and 30 parts of a 20 % aqueous solu-
15 tion of Latemul S 180A were charged in a reactor having
a stirrer, a reflux condenser, dropping tanks and a
thermometer. After elevating the temperature in the
reactor to 78 °C, 1.0 part of émmonium persulfate was
.added to thé ;eaétor, and the resultant mixture was
20 allowed to stand fof 1 hour, thereby obtaining a pre-
liminary'aqueous acrylate polymer emulsion having a
seed latex_dispefsed thérein. The hydrogen ion concen-
tration of the obtained preliminary aqueous acrylate
polymer emulsion was measured to give a pH value of

25 1.7. Then, a liquid mixture of 50 parts of dimethyl-

" This Sheet Has Been Ru




- 47 - reactor, and the resultant m xture was allowed to stand for 1 hour,

t her eby obtalnlng a prelimnary aqueous acrylate polymer enulsion having a
seed | atex dispersed therein. The hydrogen ion concentration of the ob- 5
tai ned prelimnary aqueous acrylate polymer enul sion was neasured to give a
pH value of 1.8. Then, 2 types of liquid mxtgges, i.e., aliquid mxture
of 330 parts of water, 207 parts of nethyl nethacrylate, 190 parts of
n-butyl acrylate, 3 parts of nmethacrylic acid, 5 10 parts of a 25 %
aqueous sol uti on oflipethoxyeihahenendof(| paehgl oft hethyEhninebhexybidsne
manuf actured and sold by Kao Corp., Japan) and 1.0 part of ammoni um persul -
fate, and a |iqui dwafxdupppef 2nsopghesrepctorefha®r §-dropping tank over

| oxypropyl trinet-hoxysi | ane, arts of dinethyldime- 15 t hox s | ane
and 25 parts of neﬁhvpapFﬁﬁuh8%§;ﬁ|&ﬁéntaépéngnahs.aaapﬁyaapaﬁpéay Bo the

e hhove. wantt o genrEaf ekl kB EaaHR, BHE zepRiHaRy Rikide; BEsCRIRREY, O
the reactor gwas nahetghaﬁﬁ ak 48 oc f§% behblirs. Afsﬁssggneh%& on Oﬁlapgd

droppi ng of the | m xtures into the reactor nper a ure I n
reactor was el evat ﬁﬂxtaré%kemb pagtEhe M4t 1as phewedrt a-shagd for

hours. After cooling the m x-

: methacrylate, 150 parts of cyclohexyl methacrylate, 10
parts of methacrylic acid, 18 parts of a 20 % aqueous
solution of sodium p-styrenesuifonate, 2 parts of a

10 20 % aqueous solution of sodium dodecylbenzenesulfonate
and 1.0 part of ammonium'persulfate, and 2.5 parte of
T=methacryloxypropyltrimethoxysilane were individually
dropped into the reactor from separate dropping tanks
over 3 hours. During the dropping of the above-men-

"~ 15 tioned liquid mixtures into the reactor, the tempera-
ture in the reactor was maintained at 80 °cC. After
completion of the dropping of the liquid mixtures into
the reactor, the temperature in the reactor was elevat-
ed to 85 °9 and the mixture was allowed to stand for 6

20 hours. After cooling the mixture in the reactor to
room temperature, the hydrogen ion concentratlon there-
of was measured to give a pH value of 2.0. A 25 %
aqueous solution of ammonia was added to the mixture in
the reactor to thereby adjust the pH value.thereof_to

25 8. Then, the resultant mixture was filtered by means



ture in the reactor to roomtenperature, the hydrogen 25 I on
concentration thereof was neasured to give a pH - 48 - value of 2.2. A
25 % aqueous sol ution of ammonia was added to the m xture in the reactor to
t hereby adjust the pH value thereof to 8. Then, the resultant m xture was
filtered by means of a 100-nmesh netal wre netggt @ 5 t hereby obtain a -
final emulsion. The anmount of fil- tered-off aggregates was as snall as
0.02 % by weight (on a dry basis), based on the total weight of the

nmononers. Wth respgclh 1@ohRshbiitagdd whd siedn td hhes@bydontaiinenl fhaihe
emul sion was 44.1 % and the 10 average particle dianeter of the

di spersed phase of agweocmsyl %idlcone-idE[ fA edUsiory lialties pelyin@&iro emud. sdaimt
was prepared, and the paint thus prepared was exam ned with respect to the
initial gloss val uheglagwuntetodntfiiditeresng ffatggnegatsisames. aReswiald a@se
shown in Table 1. 15 Conpar.ati ve Exanple 2 300 Parts of water, 52 parts

of nethyl nethacryf-9% & b wedaht dompd Wryadagidle, basesh o gthendiatedr yl -

. . 5 .
'c acid and go par twsei(cj_;fh'c.ao%o té)ea%%%%%sersso.l ”Hi‘?crh Ozfespect to the obtained

emulsion, the solids content of the emulsion was
45.4 %, and the_average particle diameter of the dis-
persed phase of the emulsion was 1020 A. Using this
emulsion, a paint was prepared, and the paint thus
10 prepared was examined with respect to the initial gloss
value, gloss retentivity aﬁd water resistance. Results
are shown in Table 1. |
Example 5
300 Parts of water, 40 parts of cyclohexyl acry-
15 late, 15 perts of 2-hydroxycyclohexyl methacrylate, 30
parts of_2-etﬁylhexyl ecrylate,.ls parts of acrylic
acid and 20 parts of a 25 % aqueous solution of Adeca
Rea soap SE-1025N (manufactured and sold by ASAHI DENKA
KOGYO K.K., Japan) were charged in a reactor having a
20 .stirrer, a reflux condenser, dropping tanks and a
_thermometer. After elevating the temperature in the
reactor to 78 °C, 0.5 part of ammonium persulfate was
added to the reactor, and the resultant mixture was
allowed to stand for 1 hour, thereby ebtaining a pre-

25 liminary aqueous acrylate polymer emulsion having a



Latermul S-180A (ammonium salt of diester of sul fosuc- 20 cinic acid,

whi ch has a doubl e bond and is copolyneriz- able with an ethylenically
unsat urated nononer) (manu- factured and sold by Kao Corp., Japan) were
charged in a reactor having a stirrer, a reflux condenser, drop- ping tanks
and a thernoneter. After elevating the 25 _ c4{enperature in the reactor to
78 [err], 0.5 part of ammo- - 49 - nium persul fate. was added to the
reactor, and the resultant m xture was allowed to stand for 1 hour, thereby

obtaining a prelink&édylAEER0EsPEF¥EAt EnBBEYn . METhE N E+6FeaYbAJcOnEERT

| at ex di spersed therein. 5 ' e hydrogen ion concentration of the
obtained prelini - tpiyiefuepushacsytaire@opysbimtnalgi agueaasneasylatet o
give a pH value of 1.8. Then, a liquid m xture of 330 parts of water, 207
parts of nethyl nepbhgmetaewulddOnpeassmedsvueg| tacgyate, pB palus of

met hacrylic acid, 10 20 parts of a 20 % aqueous sol ution of Latenul

g- 180A and 1.0 pari.8f aRhen,um pbauidfmistugadofo2papastsfof dimethyl-

i met hyl di net hoxysi | ane. wer e i ndi vi [

separa?e drd%piné @éﬁgghg§§§i%ggéx%ggaagypgéggpgg hQ%ﬁy&QEiQS%ﬁEQQsEEQHL

was dropped into the reactor from a dropping tank over
5.-minutes, while maintaining the temperature in the
reactor at 60 °C, and the resultant mixture was allo&ed
to stand at 80 °C for 2 hours. Subsequently, a liquid

10 mixture of 330 parts of water, 280 parts of cyclohexyl
acrylate, 120 parts of 2-ethylhexyl acrylate, 18 parts
of 25 % aqueous' solution of Adeka Rea soap SE-1025N, 2
parts of a 20 % aQueous solution of sodium dodecylben-
zenesulfonate and 1.0 part of ammonium persulfate, and

15 2.5 parts of fhmethacryloxypropyltrimethoxysilane_weré
individually dropped into the reactor from separate
dropping tanks over 3 hours. During the dropping of
the above-mentioned liquid mixtures into the reactor,
the temperature in the reactor was maintained at 80 °C.

20 - 'After completion of the drobping of the liquid.mixtures

. into the réactor, the temperature in.the reactor was

elevated to 85 °C and the'mixture was allowed to stand
for 6 hours. After cooling the mixture in the reactor
to room temperature, the hydrogen ion concentration

25 thereof was measured to give a pH value of 2.0. A 25 %



During the dropping of the above-nentioned |iquid 15 m xture and

di nmet hyl di met hoxysil ane into the reactor, the tenperature in the reactor
was mai ntained at 80 [err]. After conpletion of the dropping of the liquid
m xture and di net hyl di net hoxysilane into the reactor, the tenperature in
the reactor was elevated to 85 [err} and 20 - sgthe m xture was allowed to
stand for 6 hours. After cooling the mxture in the reactor to room
tenperature, the hydrogen ion concentration thereof was neasured to give a
pH val ue of 2.1. A 2gu¢pungueclivtiohuefoamubnianwasaaddedatidetheomigbure in
m xture in the reactor to 25 t hereby adjust the pH value thereof to 8.
Then, the - 50 -thssﬁﬁéaﬁt)rnwt Eheragg adpustehpyPRe¥asusf tEGIQanﬁQh

netal wire net tot eregﬁ obt n a fiT aqueous, silic i nDd|f
acryl ate pol ymer enfirsi enTh SnbBRALLERNF PEEFBHS VRS g@ Eﬁﬁ?gs Xh@eégs

T e ononer s " itk RLAME AR BReduCLrRTRbR) coOERRERY. biEE AL, pHREN
of the emulsigon wasy43dedudl, 809:itBRe2%6828%eRaLEEGh Sl ABRLAE ObnhRE1EhS-
_ The amount of filtered-off sggregates was as small as
0.02 % by weight (on a dry basis), based on the total
weight of the monomers. With respect to the obtained
emulsion, the solids content of the emulsion was
10 44.0 %, and the average particle diameter of the dis-
persed phase of the emulsion was 1190 A. Using this |
emulsion, a paimt was prepared, and the paint thus
prepared was examined with respect to the initial gloss
value, gloss retentivity and water resistance. Results
15 are shown in Table 1. |
Examples_s through 10
(1) Preparation of a preliminary aqueous acrylate
polymer emulsion having a seed latex dispersed therein
381.5 Parts of water, 40 parts of butyl acrylate;
20 40 parts ;f methyl methacrylate, 5 parts of itaconic
acld 10 parts of methacrylic acid, 5 parts of styrene
and 18 parts of a 25 % agqueous solutlon of Aquaron HS—
10 (ammonium salt of sulfuric acid ester of polyoxyeth-
ylene alkylphenyl ether, which has a double bond and is

25 copolymerizable with an ethylenically unéaturated



persed phase of the enul sion was 980 A. Using this 10 enul si on, a paint
was prepared, and the paint thus prepared was exam ned with respect to the
initial gloss value, gloss retentivity and water resistance. Results are

shown in Table 1. Conparative Exanple 3 15 300 Parts of water, 52
parts of nethyl nethacry- late, 40 parts of -bgpyk acrylate, 8 parts of
nmet hacryl- ic acid and 20 parts of a 20 % aqueous sol ution of Latenul

S- 180A (apmoni um salt of diester of sulfosuc- cinic acid, which has a
doubl e bond and i smenpwBeyie(manugacturedbhadwsphdahyebayt-éahiakbgyo

unsat urated nononer)  (nmanu- factured and sold by Kao Corp., Japan) were
charged in a react 8PLHa¥FPn§OarsLithr er JaR2pYf WaKec 6RaEESEr indRropeapkAd t anks

and a thernmoneter. After elevating the tenpperature in the reactor to 78
[err], 0.5 part of N@¥ABI 35Stirrfru fpEREtPrarenigesaddcdrPEPLRG taRKEOr

dth - 51- | t -mxt | t t f 1 h , th b
ggtain?ng a preliagﬁ r?aghﬁg%§§gé§F$?Z§gtﬁ%rggengiﬁaﬂSEFS%eﬂgﬁgﬁéu§esgéﬁ Y

latex dispersed thepgi Reactor to 78 °C, 0.5 part of ammonium persulfate
| -was added to the reactor, and the resultant mixture was
g allowed to-stand for 1 hour, thereby.obtaining a pre-
liminary aqueous acrylate polymer'emulsion having a
seed latex dispersed therein. The hydrogen ion concen-
10 tration of the obtained preliminary aqueous acrylate
polymer emulsion was measured to give a pH value of
- 1.7. | v
(2) Preparation of emulsions (a) to (e)
In each of Examples 6 through 10, a liquid mixture
15 of a predéte;mined amount (indicated in Table 2) of the
above-obgained preliminary'aqueoué acrylate polymer
emulsion (having a seed latex dispersed therein), 80
parts of a 25 % a§uepus solution of Aquaron HS-10 as an
emulsifier, 5.0 parts of ammonium persulfate, 655 parts
20 of water a;d monomers indicated.in Table 2 as monomer
system (A), and hydrolyzable silanes indicated in Table
2 were individualiy dropped into the.reactor from two
separate dropping tanks over 3 hours. During the
dropping of the above-mentioned liquid mixtures into

25 the reactor, the temperature in the reactor was main-



The hydrogen ion concentration of the obtained prelim- 5 nary aqueous
acryl ate pol ynmer enul sion was neasured to give a pH value of 1.8. Then, a
liquid mxture of 330 parts of water, 207 parts of nethyl nethacrylate, 190
parts of butyl acrylate, 3 parts of nethacrylic acid, 20 parts of a 20 %
aqueous solution of Latenul S-180A 10 and 600-part of ammoni um

persul fate was dropped into the reactor froma dropping tank over 3 hours.
During the dropping of the above-nentioned |liquid mxture into the
reactor, the tenpert®ined|ati@ 7@actdftomscompletion el the gdropping after
conpl etion of the droppjng of 15 the liquid m xture into the reactor,
the tenperature in 'flh% *%‘g%%%rm%'%“’é?%vla?ﬁ‘aq‘f%e SERIERPT/ JRe t FRMBRRR ENE® was
allowed to stand foy_6 er_cooling the mx:z: fure in the reactor to
room tenperature, the %@%E%%ae%élg%nwac%n%le% 7 a?&o%ot%%r e(gfali}éstl?‘r%alg’cﬁ‘é‘dr?o

T e PR 20 i xt Lkt Bl1dwdd v SBaflh IO HSRL | Ol e ATBDNI Ag VPR

added to the mxture in the reactor to thereby adj ust
to 8. Then, tshe resnikedieixtthe ¥osctottesetobi tERPSroHtuse 10OhgERFaFEL Al

wire net to thereby obtain a final emulsion. The amount of fil- 25
tered-of f aggr egat egematomsconedéhteatdoN2tiebyofeighéach Example was
individually measured to obtain a respective pH value
" which was in the range of from 1.5 to 2.5. .A 25 %
aqueous solution.of-ammonia was added to the mixture in
10 the reactor td thereby adjust the pH value thereof to
8. Then, the resultant mixture was filtered by means
of a 100-mesh metal wire net to thereby obtain a final
aqueous, silicone-modified acrylate polymer emulsion.
with respect.to each of the emulsions obﬁained in
15 Examples 6 through 10, the amount of filtered-off
aggrégates'was as small as 0.5 % by weight'or'less (on
a dry basis), based on the total weight of the mono-
mers. Using these emulsions, paints were prepared,
respectively, and the paints thus prepared were exam-
20 ined with'respect to the initial gloss value, gloss
retentivity and wate; resistance. Results are shown in
Table 2. ‘ |
(3) Results of the.examination
Emulsions (a).tq,(e) obtained respectively in

25 Examples 6 to 10 exhibited excellent initial gloss



- 52 - (on a dry basis),
respect to the obtained emnul sion,

based on the total

the solids content of -t

43.0 % and the average particle dianmeter of the dispers
A. Using this enul sion,

emul si on was 1080

Exanple 3 10

300 Parts of wat

er,

a paint was pr
pai nt thus prepared was examned wth respectgtao.the initia
gloss retentivity and water resistance.

Wt

[ —

wei ght of the nDnonérs.

ergﬂ%‘éh%ﬁ B

nmet hacry-

gl oss val ue,
Results are shown in Table 1
37 parts of nethyl

late, 40 parts of valusylgkoss|zatentiiviky tandfwatet aredissdnaeet hacryl at e,
8 parts of nethacrylic acid and 20 parts of a 20 % aqueous sol uti on of
Latenmul S-180A (annnnlun1salt of dlester cwahiﬁbeUCC|n}c aC|d whi ch 15

has a doubl e bond i
unsat urat ed nononey) (nmanufactured and

charged in a react
and a thernoneter.
78 [err], 0.5 part
resultant m'xture

V|1 lFolrr CT]|Y‘ | e]ll dal T N
so ’Efm}?)]z ao Corp., J ﬁ?&gf:@ﬂee
or having a stirrer, eH-ti—ecofndenser—eropptagrtanks
After elevaling the térr efaturelid ih heddo ' | Pehcto to
Iaftsamghossnvabres Yk f ptse ey adsbed 4o |t&e |reacl @5, | aod|the
8s€! relimivily (79'7| ‘a0’ | ba'Ps |1OE|C8Y [O85F 8oV pr e-
Water resistance @ @ @ @ @ X @ @ :

Critexion for evaluation of water resistance

10

15

20

- 25

XD 00

is markedly lowered.

Blistering occurs on overall surface and luster

* Among the paints prepared in Examples and

Comparative Examples, no paints were found

which were evaluated as O orA.

This Sheet Has Been R
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I

laced

: No blistering or lowering of luster is observed.

: Slight blistering is observed, but no lowering of
luster is observed.*

Blistering and lowering of luster are observed.*




| i m nary aqueous acryl ate pol ynmer enul sion having a seed | atex di spersed

t herein. The hydrogen ion concen- 25 tration of the obtained
prelimnary aqueous acryl ate - 53 - polyner enul sion was neasured to
give a pH value of 1.9. Then, a liquid mxture of 2.5 parts of
[err]-metha- cryl oxypropyltrinmethoxysilane, -282parts of dinethyl -

di met hoxysi |l ane and 25 parts of nethyltrinethoxysilane 5 was dr opped
into the reactor froma dropping tank over 5 m nutes. Subsequently, a '
liquid mxture of 330 parts of water, 180 fFabfle @ nethyl nethacrylate, 160
parts of butyl acrylate, 60 parts of cyclohexyl nethacrylate, 20 parts of a
20-% aqueous sol ut irer—of—tatermt—S—186A—0 ang—4—O—pamt ud' T Tym
persul fate was dropped int PR SSeact or trof ahot her dropding’ t Ank™ over 3
hours. During the droppi ngEmefisidne above- frenti opedbl ijquid i xtdirgs it ¢ the
reactor, the tenpe T6: i actor ne 80 T ] T
After conpl etion of gﬁ%@éﬁ%gﬁfﬁixmnﬂﬁ?@?g %bg?urgg@(? ntomif(ﬁe rzeoaogtor,

t he tenperatgr.e in gti‘se;gggg&ﬁigﬁ lat8*el evated to| 85 [err] and the |nmi xtufe was

erein
(parts by weight)

[Monomers used as a
monomer system (A)]
. (parts by weight)

n-butyl acrylate 390 390 390 350
2-ethylhexyl acrylate - 350
Methyl methacrylate 590 590 590 -} 585 585
10 Styrene _ 50 50
Methacrylic acid 20 20 20 15 15

[Aqueous solution
containing.moqomgrs used
as an emulsifier (B)]
(parts by weight)

25Z aqueous solution of 80 80 80 80 80
Aquaron HS-10 _ i

{Hydrolyzable silanes
used as a modifier (C)]
15 (parts by weight)

Y-methacryloxypropyl- : 5 S

trimethoxysilane
Methyltriethoxysilane 100 45 45 50 | 50
Dimethyldiethoxysilane 100 _ 50
Octamethylcyclotetra- : . 200 - 50
siloxane . -
20 [Examinati&n items])
B e | R %) BB X

Water resistance

25



allowed to stand for 6 hours. After cooling the mx- ture in the reactor to
roomtenperature, the hydrogen 20 I on concentrationfthereo
measured to obtain a pH value of 2.1. A 25 % aqueous sd '?ﬁ) éﬁq&éﬁéﬁﬁﬁﬁ
was added to the mixture in the reactor to thereby adj (st

thereof to 8. Then, the resultant mxture wasghi Ltered by neans of a

100- mesh net al mﬁre net to 25 - t hereby obtain a final aqueous,
silicone-nodified Substitute sheet - 6/4/98 - 54 - acrylate pol yner
enul sion. The anount of filtered- INDESIREAR RSP NECABELBI®I | as 0.02 % by

wei ght (on a dry basis), based on the total weight of the nonomers. Wth

respect to the obtalnedTéeuhquepusbheléabp@e-ﬁodlflednaewylatetpelgmak3|on
was 44.0 % and the average phase particle dianmeter of the dispersed phase
of the enul - sion ®E&lgignaof G§Pn@r?ﬁ?§te#9W§nGﬁ°nalﬁapﬁpahd§ pfe foradng

and the paint thus Bﬁsfared wag exan1ned wWthr ect to the initial gloss
val ue, gl oss retenf 9n1§xce 1gnE. FRE&EANGe s @en°tR€§&WF§t&P@a§H6Wn in

Table 1. 5 been achleved, i.e., a coating having excellent water
repellency, water resistance, Weatherability, disper-
sion characteristics of pigment, gloss retentivity,
stain resistance and adhesion properties. Therefore,
the aqueous, silicone-modified acrylate polymer emul-

10 sion of the present invention can be advantageously
used as a paint, an undercoating or finish coating
material for bullding materials, an adhesive, a pres-
sure-sensitive adhesive, a processing agent for papers,
or a finish coating material for textile ‘fabrics.

15 Especially, the aqueous,.silicone-modified acrylate
polymer emulsion of the present invention can be advan-
tageously used as a paint, or a finish coating material

for building materials.

20

25

e
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Exanple 4 400 Parts of water, 122 parts of n-butyl nethacry- late, 60 parts
of nethyl nethacrylate, 18 parts of nethacrylic acid a

aqueous sol u- 15 tion of Latenmul S-180A were charged
having a stirrer, a reflux condenser, dropping tanks and “ﬂl immm“l
After elevating the tenperature in the reactobdte 78 C;:

ammoni um persul fate was added to the reactor, and the resultant m xture was
20 al lowed to stand for 1 hour, thereby obtalnlng a pre- limnary
aqueous acryl ate p¥hpatedsemliadmed h&vlng ‘a seed | atex dispersed therein.

+ The hydrogen ion concen- tration of the obtained prelimnary aqueous
.acrylate polynmer enul sion was. neasured to give a pH value of 25

a0 e 5. of sty e A aeBRyE 2 &‘%ﬁxeﬁ%@fﬁwﬁy&ﬁ”ﬁ%& a%‘n%rr ﬁ“mea

oo o e ol e A AL S

80 [err] forg2 hourgcedSHRs et dting d ifblidher system (A) to emulsion

polymerization in an agqueous medium in the presence

of an emulsifier (B), wherein said acrylate polymer

emulsion is silicone-modified using a silicone struc-

'ture-containing modifier (C) during or after said

10 emulsion pblymerization; |

wherein said monomer system (A) comprises an
_acryiate monomér,sélected from the group consisting of
an acrylic éster, a methacrylic ester and a mixture
thereof;

15 wherein said emulsifier (B) is selected from the
group copsisting'of a sulfonic.acid group- or sulfonate
group-containing ethylenically unsaturated monomer, a
sulfate ester group-containing ethylenically unsaturat-
ed monomer and a.mixture thereof; and

20 _ wherein said silicone structure-containing modifi-
er‘]é) comprises a silicone structure-containing silane

(I) represented by the formula:

Rl - si — (R?), (I)
25



m xture of 230 p O parts of n-butyl neth , =B
of cycl ohexyl netha s of methacrylic acid) 18ISt WAS

% aqueous sol ution ﬁ!‘ &mwg enesul fonate, 2 partsiof a BEPLACEDQ % |
aqueous sol ution o ecylsbenzenesul fonate and 1.

persul fate, and 2.5 parts of [err]-methacryloggpropyltrinethoxysilane were
iI'ndi vidual |y dropped into the reactor from separate dropping tanks over 3
hours. During the dropping of tgﬁTabove-nen- 15 tioned liquid mxtures
into the reactor, the t edyearedn e epresen trse ac hyd regenmaitomi @med at 80
[err]. After conpletlon of the dropping.of the liquid mxtures into the
reactor, the tenperatur&1¥igh@lichetdic Wysingcarhon grone,8% LeCigand the
m xture was allowed to stand for 6 20 hours. _After cooling the m xture
in the reactor to room SRR, atﬁé%r@@éﬁ%%%&ﬁ@é’tﬂrré‘tlon t her e-

of was neasured to give %ﬁfgtvalue of 2. Wb%fueo iglutlon of
ammoni a was added to thé FEURy taﬁ’earcéfé’ 3P t he pH

val ue thereoé to 25 & a TheRnal lrl%s@lt_@}to rgﬁctytir %rv(g%sp’f iltgered by

neans

each R2 independently represents a C;-Cg
alkoxyl'group, an acetoxyl group or a hy-

droxyl group.

10 2. The aqueous, silicone-modified acrylate polymer
emulsion accordiﬁg to claim 1, wherein said monomér
system (A) and 'said emulsifier (B) are, respectively,
used in an amount of from 80 to 99.95 % by weight and
in an amount of from 0.05 to 20 % by weight, based on

15 the total weiéht of monomer system (A) and emulsifier
(B), and said silicone structure-containing modifier
(C) is used in an amount which satisfies the following
ielationships:

1 (A) + (B) 99
_ — < —

20 : 2 (C) 1

wherein (A), (Bj and (C), respgctively,

represént aﬁounts of mqnomer 5ystem (a),

emulsifier (B) and modifier (C) in terms of

weight percéntageé based on fhe total weight

25 of materials (A), (B) and (C).

This Sheet Has Beern Replaced
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of a 100- mesh netal—wre—net—to—thereby obtain a final aqueous,

silicone-nodifie emul sion. The anount of filtered-off
aggregates was a Iﬂﬁa | |Eﬂi é!ﬁ@by wei ght (on a dry basis), based on the
total 5 wei g Wth respect to the obtained enul sion,

the solids content of the enul sion was 45.4 Y%ggand the average particle
di aneter of the dis- persed phase of the enulsion was 1020 A. Using this
enul sion, a paint was prepared, and the paint thus 10 prepared was

exam ned ‘Wi th respgqt tqn@aqu@ousal sdlldsdnernoeli flleds 2 orgllentis \Wdlynend
wat ér resistance. Results are shown in Table 1. Exanple 5 300 Parts of

wat er, 40 parts of empdlsdloaxWeccaaxdinglTo cldiat 4 ok5 pamihersfin the ratio
2- hydroxycyclohexyl nmet hacryl ate, 30 parts of 2-ethyl hexyl acrylate, 15
parts of acrylic acifdtied t2Eadames gt » L% akdqpaemess svigtesh (&%) Adddd Rea
soap SE-1025N (rmanufactured and sol d by ASAH = DENKA KOGYO K. K. Japan) wer e
charged in a react @H&LLHe (B) and ssﬁlfdré‘}o ifiem (&) cohddsdreigdio®f ng

tanks and a her monet e Af t er eI evat i ng, tﬁ\észtseg})erature in the reactor to
78 [err], par t SGA%h AR ¢%%F the reactor, and the
resul t ant mxture was allowed to stand for -1 hour, thereby obtaining a pre-

4. The aqueous, silicone-modified acrylate polymer
emulsion according to claim 1, wherein said monomer
system (A) further -‘comprises a comonomer copolymeriza-

10 ble with said acrylate monomer, said comonomer being at
least one member selected from the group consisting of
an acrylamide monomer, a methacrylamide monomer, a
vinyl monomer and a carbogylic acid group-containing
ethylenically unsaturated-monpmer, and wherein said

15 acrylate monomer and said comonomer are, respectively,
present in an.amount of from 90 % to less than 100 % by
weight and in an amdunt-of from 10 % by Weight_or less,
based on the total weight of said acrylate monomer and
said comonomer.

20
5. The aqueous, silicone-modified acrylate polymer
emulsion accordiﬁg to claim 4, wherein said comonomer
of said monomer system (A) is a carboxylic acid group-

containing ethylenically unsaturated mono_iner.

25



25 limnary aqueous acrylate polynmer enulsion having a - 57 - seed
| at ex di spersed therei'n. The hydrogen ion concen- tration of the obtained

prelimnary aqueo mﬂ !m r emul sion was neasured to give a pH

val ue of 1.8. Thelrﬂlmnm ““ e of 25 parts of dinethyl- g _ o

di met hoxysi | ane and*25° parts of nethyltrimethgxysilane was dropped into the
reactor froma dropping tank over 5 mnutes, while naintaining the
tenperature in the.reactor at 60 [err], and the resultant m xture was

al lowed to stand a6.80 Tkerdqfieou?, heil scosebsedified yacaylatai polpmer

m xture of 330 parts of water, 280 parts of cyclohexyl acrylate, 120 parts
of 2-ethyl hexyl acenyubsionlacpardingftosclaimudouwheseint $ahdorarbekryliea
soap SE-1025N, 2 parts of a 20 % aqueous sol ution of sodi um dodecyl ben-
zenesul fonate and acbd pareuBfcankdhning peEByfeateallyjunsaturabed’ gopprer;

-nmeth I I ' h il ' i Vi ' '
et hacry|oxybropy (UL Loy ShLane ereo AL AVeLlY fhenRedrtant b
Uhe above mept i onegul! 881 olbXiKr £81AN RetREcEGRELChe1h)®s LABBREE! HERa' N

t he reactor s marR¥alhe
' and a half ester thereof, fumaric acid and a half ester

thereof, and maleic acid and a half ester thereof.

7. The aqueous, silicone-modified acrylate polymer
10  emulsion according to claim 1, wherein said sulfonic
acid group- or sulfonate group-containing ethylenically
unsaturated monomer of said emulsifier (B) is a radi-
cally polymerizable double bond-containing compound
having a sulfonic acid gréup, or an ammonium or an
15 alkali metal salt thereof, and said sulfate ester
group-coptaining ethylenically unsaturated monomer of
said emulsifier (B) is a radically polymerizable double
bond-containing compound‘having a sulfate ester group,
or an ammo?iuﬁ or an'alkali metal salt thereof.
20
- 8. ° The aqueous, silicone-modified acrylaté polymer
emulsion accgrdiﬂg-to ciaim 7, wherein said sulfonic
acid group- or sulfonate group-containing éthylénically
unsaturated monomer of said emulsifier (B) is a radi-

25 cally polymerizable double bond-containing compound



20 Af ter conpleti+oen—of—the—dropping of the liquid mxtures into the

reactor, the tenper | ctor was elevated to 85 [err] and the
m xture was al |l owe ﬂggﬂh!ﬂimﬁl“m‘hours After cooling the mxture in the
reactor to roomte ' M drogen ion concentration 25 t her eof
was neasured to give a pH value of 2.0. A 25¢% - - 58 - aqueous sol ution
of ammoni a was added to the m xture in the reactor to thereby adjust the pH
val ue thereof to 8. Then, the resultant m xture was filtered by nmeans of a
100- mesh netal wirdaving @ tstubselhtueinitaise lectiedalfxom theaguewmps consisting
silicone-nodified acryl ate pol yner enul sion. The anount of filtered-off
aggregates was as ®fald Cqso02 vy gmeught & Ep-£dekiydsiedherh gustpon a he
total weight of the nononers. Wth respect to the obtained emul sion, the
solids content of PREYeaSisodlkyd BFher grempy & Cgn@n Ka caREWadg@heMRi cl e

di aneter of the dis- persed phase of, the enul sion 190 A Using ;this
emul sion, a paint @RS Br SRGSEELCHAF 16 SEOMRTt %#ﬁk%%féﬁéﬁ Wa s eed

with respectsto the i o 4 ¢cdte WP g8 Withe Ty Y s 0% ¥t an

ammonium, a sodium or a potassium salt thereof, or a
vinyl sulfonate cempound'having a vinyl group bonded to
2 sulfonic acid group which is in the form of an ammo-
nium, a sodium or a:potassium salt thereof, and said

10 sulfate ester group-containing ethylenically.unsaturat;
ed monomer of said emulsifier (B) is a radically poly-
merizable double bond-containing compound having a
substituent selected from the group consieting of a
C3-Cog alkyl group, a Cy-C4 alkyl ether.group, a poly-

15 Co-C4 alkyl ether group and a Cgz or Cyg aryl group,
each of which is substituted with a sulfate ester group
which is in the form of an ammenium, a sodium or a
potassium salt thereof. |

20 9. The aqueous, silicone-modified acrylate polymer
emulsion according to claim 1, wherein said silicone
structure—contaieing moaifier (C) further comprises at
least one member selected from the group consisting of
a cyclic silane, a hydrolyzable group-~containing linear

25 siloxane and a silane (II) represented by the formula:



15 are shown in Table 1. Exanples 6 through 10 (1) Preparation of a
prelimnary aqueous acryl ate polymer enul sion having a seed | atex di spersed

therein 381.5 P u ‘ﬂ“ “I“ﬂ"oparts of butyl acrylate, 20 40 parts
of net hyl nethaI“NIum “ ﬁ f itaconic acid, 10 parts of methacrylic
acid, 5 parts of *styrehe &nd® 18 parts of a 256% aqueous sol uti on of Aquaron
HS- 10 (ammonium salt of sulfuric acid ester of pol.yoxyeth- ylene '
al kyl phenyl ether, which has a double bond and is 25 copol ynmeri zable .
with an ethylenically unsaturated - 59 - nononer) (manufactured and sold
by Dai-ichi Kogyo Seiyaku Co.3 Ltd., Japan) were charged in a reactor
having a stirrer, a reflux(@adﬁeﬁséﬂ,‘dﬂ@pﬁMn@,tanks and 4 Ifher nonet er.
After elevating the tenperature in 5 the reactor to 78 [err], 0.5 part
of anmoni um persul fate was added to the reactor, and the resultant - m xture

‘was allowed to stand f.oﬁvhlahxjé réag%ehab)g]ng%?%ingeg%el&sgrg%-relsiergt%éra}l/_haqueoqs

acryl ate polymer emul sion having a seed therei e
hydrogen ionsconcen- hydrogen atom, a C;-C,g aliphatic hydrocarbon

Qroup, a Cg-Cyg aryl group, a Cg5-Cg cycloalkyl
group, a vinyl group, an acrylic C;-C;o alkyl
group or a methacrylic C1-C1g alkyl graup,
‘each R% independently repiesents a. C;-Cg
10 alkoxyl group, an acetoxyl group or a hydrbxyl
group, and n is 0, Znor 3; and
wherein the molar ratio of said silane (I) to said at
least one member selected from the group consisting of
a cyclic silane, a hydrolyzable group—containing linear

15 siloxane and a silane (II) is at least 10/100.

10. The aqueous, silicone-modified acrylate polymer
emulsion according to claim 1, wherein said siiicone
structureffontaiﬁing_modifier (C) further comprises at
20 least one member selected from the group consistidg of
a cyclic silane and a silane (III) represented by the -

formula:
(R%), - si - (rRY), (III)

25 wherein each R3 independently represents a



10 tratior el i mnary aqueous acrylate pol

emul si on was negs ' pH value of 1.7. (2) Preparg
enul sions (a) taM mnﬂm‘jﬁ Exanpl es 6 through 10, a i
of a predeterm no(ls ated in Table 2) of the abo

prelimnary aqueous acryl ate polyner enul sion ffavi ng a seed | at ex =i
di spersed therein), 80 parts of a 25 % aqueous sol ution of Aquaron HS-10 as

an ermul sifier, 5.0 parts of ammoni um persul fate, 655 parts 20 of wat er

and nononers indi cated ihydubgen2atempoaofprCs y sé bipliayic ampdhydaobyrabl e
silanes indicated in Table 2 were |nd|V|duaIIy dropped into the reactor
fromtwo separate droppi #§°RBnk3 %5e¢16 ABYIE SITONP Ny €4eCglropploglkylt he

above-mentioned |iquid n1xtures into the reactor, the tenperature in
the reactor was main- TO®B: - at%%ﬂ% 35°%B'[%Fr?crﬁé%%rczoﬁpbe@l%ﬁlof t he
dropping of the liquid [ cto he t rature in the
reactor was el evated to géF% eﬁﬁgc gfﬁrél EOaT dITSUBr afB%f or 6

hours. Aftergxxﬂlng thégach R4 Lndependently represents a C;-Cg

alkoxyl group, an acetoxyl group or a hydroxyl
group; and -
wherein the molér ratio of said silane (I)'to said at
least one member selected from the group consisting of

10 a cyclic silane and a silane (III) is at least 10/100.

11. The aqueous, silicdne-modified'acrylate polymer
emulsion according to claim 1, wherein said acfylate
monomer of said monomer system (A) contains 5 % by

15 weight or more, based on the weight of said monomer
system (A), of a C5-Cj, cycloalkyl ester of acrylic
acid, a C5-Cy2 cycloalkyl ester of methacrylic acid, 6r
a mixture thereof.

20 12. The aqueous, silicone-modified acrylate polymer
emﬁlsion.according to claim 1, wherein said modifier
(C) is added to A system of said emulsion polymeriza-~
tion, so that ﬁhe silicone-modification of said emul-

sion is performed during said emulsion polymerization.

25
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5 m xture in_the reactor to room tenperature, the hydro- geh'ion
concentration thereof in each Exanple was individually nmeasured to obtain a

respective pH val jﬂl i IM&III””HEe range of from1l.5 to 2.5. A 25 %
aqueous sol ution off A S llzdded to the nmixture in 10  the reactor
to thereby adjust the pH val'ue’ t hereof to 8. %hen, the resultant mxture
was filtered by neans of a 100-nesh netal wire net to thereby obtain a

fi nal agueous, silicone-nodified acrylate polyner enulsion. Wth respect to

each of the emul sia3ds olthai agdebns}5Ssilicbranpboas féetihnenghatd, eiesagruNt
of filtered-off aggregates was as small as 0.5 % by weight or less (on a

dry basis), based eccolrdingt &b wdaght 1of whberednnsaidemsnoherngyshemse (a)
enul si ons, paints were prepared, respectively, and the paints.thus prepared
were exam 20 ﬁﬁe&OWPFﬁsﬁésBécmongmﬁﬁesvﬁtemél(QEdssndaKag).gbdsh
retentivity and water resistance. Results are shown in Table 2. (3) Results
of the exam nati on“BPREFLPIRY £a)dt BCTYdPLEHMINRBETr c8BdcFRYE| pUpASREier
Bxamples 6 1 10 exfblLed 5ee5bdbe' Ui £9628% (81) ana (82), each
selected'from the group consisting of said sulfonic
acid group- or sulfonate group-containing ethylenically
unsaturated monomer, said sulfate ester group-contain-
ing'ethylenically unsaturated monomer and said.mixture
10 thereof, with the'proviso that monomer.systems (Al) and
(Az) are the same or different, and emulsifiers'(Bl)
and (Bz) are the same or different, and wherein said
emulsion polymerization is conducted in a sequence of
step (1) and step (2), wherein in step (1), said mono-
15 mer systeﬁ (Al) is subjected to emulsion polymerization
in an aqueous medium in the presence of said emulsifier
(Bl) to thereby obtain a preliminary aqueous acrylate
pdlymer emulsion having a seed latex_dispersed therein,
and in step (2), said monomer system (AZ) and said
20 emulsifier (B2), optionally with an aqueous medium,.are
added to said preliminary aqueous acrylate polymer
emulsion to.effeét emuléion polymerization thereof,
thereby producing a final aqueous acrylate polymer

emulsion, wherein said silicone-modification is per-

25 formed using said silicone strﬁcture-containing modifi-



2 8 JAN 997 ——Substitute sheet - 27/1/97 val ue, gl oss

retentivity and mater el Exanples ~ Conparative
Examples 1 Iﬁﬂlﬂ]'lﬂ]ﬁ@lﬂﬂm Initial gloss value (2)
81 84 82 84 80 7 ®SS* retentlv ty (2) 80 98 95 96 91
85 60 48 Water resistance [err] €ri’2erion for evaluation of
water resistance [err]: No blistering or Iomerlng of luster is observed. 10

. Slight bli b d.. but | l,ust _
onser ved.+ Lerr] B SPd, MRESBRGoFoREF Bl B S¥Far rcronyERTasation.

Bli'stering occurs on overall surface and luster is markedly |owered. 15 :
* Anmong the paints prepared in Exanples and Conparative Exanples, no paints

were found which wgge e%ﬁ%”%h%@oﬁ%,[%&ﬁhc@BeLﬁbhkfi%Q 2erylate polymer
emulsion according to claim 13, wherein said modifier
5 (C) is added in step (2) to perform the silicone-modi-

fication during the emulsion polymerization.

15. The aqueous,; silicone-modified acrylate polymer’
emulsion according to claim 13, wherein said final

10 aqueous acrylate emulsion is treated with said modifier
(C) to perform said silicone-modification after said

emulsion polymerization.

16. The aqueous, silicone-modified acrylate poiyﬁer
15 emulsion according to claim 13, wherein in step (1),
said monome¥ system (Al) and said emulsifier (Bl) are,
respectively, used in an amount of from 80 to 99.95 %
by weight and in an amount of from 20 to 0.05 % by
weight, based on the total weight of monomer system
20 (Al) and éﬁulsifier (Bl ; and wherein in stepl(z), said
monomer_system (Az) and said emulsifier (Bz) are,
respectively, used in an amount of from 80 to 99.95 %
by weight and in an amount of from 20 to 0.05 % by
weight, based on the total weight of monomer system

25 (A2) and emulsifier (Bz),



62 8 9 10

Emul si ons ﬂllnﬁ" I@JI“I " m d e Prelininary aqueous
1000 1000 0 acrylate pol ymer . enul si on having a seed
| atex 5 . dlspers ther'ei n (parts by weight) [Mnoners used as a
nononer systen1(A)] (parts by weight) n-butyl 73cryl ate 390
390 390 350 2-ethyl hexyl acrylate
350 Met hyl nethacryl ate 590 590 590 585 585 10

- Styrene wherein said silicone structurBBcontaih@nlybinbdéeEyki c
acid 20 20 20 15 15 [ Aqueous sol ution
cont ai ni ng mononer $¥u$€d as asedminsani smopB)] whpaht sabysféeghthe25ed low-
aqueous sol ution of 80 80 80 80 80 Aquaron HS-10

[ Hydr ol yzabl e si| ahBg relationships:

(aly + (a%) + (L) + (B?) 99

1
- £
2 (C) 1
wherein (al), (a2), (Bl), (B2) and (C), re-
spectively, represent amoﬁnts of monomer
10 system (Al), monomer system (Az), emulsifier
(Bl), emulsifier (B2) and modifier (C) in
terms of weight percentages based on the total
weight of materials (Al), '(Az)., 81y, (B?) and
(C), and | |
15 ' wherein the ratio of the total weight of said
monomer system (Al) and emulsifier (Bl) to the total
weight of said monomer system (Az) and emulsifier (BZ)_
is from 1/99 to 99/1.
20 17. The aqueous, silicone-modified acrylate emulsion
according to claim 16, wherein in step (1), said mono-
mer system (Al) édntainé'o.s to 30 % by weight of a
carboxylic écid group-containing ethylenically unsatu-
'rated monomer, based on the weight of said monomer

25 system (Al).



used aé a nodifier (Q7 15 (parts by weight) r-nethacryl oxypropyl -

5 5 trinmet haxymi giet hoxysi | ane 100 45 45
5o 50 o et nyt (NUIRERERN) SRR 100 50
L 200

Cct anmet hyl cyclotetra- ¢ ¢ 50 siloxane 20

[ Examination itens] Initial gloss value (2)- 74 - 79 = 82 78 76 .
77 Gess retentivity (2) 80 85 85 - 91 76 Water
resi stance [err] 25 Substitute sheet- 27/1/97 63

| NDUSTRI AL APPLI CABI LI TY The aqueous, silicone-nodified acrylate polyner

Coat i ng as has not RonvaRE Baeryes” <STTR8nR-Ropndyd deHiaed ellibysR "

coating as has not “Conventl m - C
3?!:02?- excel | ent Watc%zﬁmal kBNGhy WALCLE @1aikdNGC £, NGHAR il o
paint, an undercoating or finish coating material for
5 building materials, an adhesive, a pressure-sensitive
adhesive,-a processing agent for papers, or a finish

coating material for textile fabrics.

19. The aqueous, silicone-modified acrylate emulsion
10 according to claim 18, which is a paint, or a finish

coating material for building materials.

15

20

25



sion characteristics of pignent, gloss retentivity, stai

istance and

adhesi on properties. Therefore, the aqueous, silicone-nodi figd,
pol ymer enul - 10 sion of the present invention can b advaﬁgﬁﬁwﬁ §§EN V
used as a pai g iﬁﬁﬂﬂﬂ&i or finish coatlng nat er &

naterial s, 3 RERCRERTTEN P MESEOUS U 81 .3 a processi ng agent
for papers, or a fInISh Coahhﬁﬁmﬂﬁﬁﬁgb for text a rics. 15
Especi al |y, the aqueous, 1 cone-nodified acrylate pol ymer enul si on of the
present invention can be advan- tageously used as a paint, or a finish

A agugous, i 1i cone- et 1APE] 14 Apihey siti s gt A aceyde

acryla ol yner

acryl ate pol ymerp enih st Ol o, whidhiCed Ly ascsa.tyfé»‘éé b PyriEX IR L S em
"(A) to enul sion % merization in an aqueous nmedi'umi.n théeé presence of an

emul sifier (B), yhed€ted SBy Os@isiedBing RO ioRSmeEdTUS vid tsim | QA 51 ¢ dmiypris ivoglidri ed
using a silicone struc-

5 acrylate monomer selected from the group cons;stlng of an
acrylic ester, a methacrylic ester and a mixture thereof
to emulsion polymeriaation_in an aqueous medium in the
presenée of an emulsifier (B) selected from the group
consisting of a sulfonic acid group- or sulfonate gfoup-

10 containing ethylenically unsaturated monomer, a sulfate
ester group-containing ethylenically unsaturated monomer
and a mixture thereof, whérein the acrylate polymer
emulsion is silicone-modified using a specific, silicone
strncture-containing modifier (C) during or after the

15 emulsion polymerization. The aqueous, silicone-modified
acryiatelpolymer emulsion of the present invention is
capable of.forming a coating having excellent water
repellency, water resistance, weatherability, dispersion

- characteristics of pigment, gloss retentivity, stain

20 resistance and adhesion properties, and therefore can be
advantageously.used as a paint, an undercoating or finish
-COAting material for buiiding materiais, an adhesive, a
pressure-sénsitive adhesive, a processing agent for
papers, or a finish ¢oating material for textile fabrics,

25 ¥especially as a paint, or a finish coating material for
building materiais. |

-
This Sheet Has Been R |

Hll!lﬂ il III "



ture-contai ning nodifier (C during or after said 10 enul si on

pol yneri zati on; wher ei m (A) conprises an acryl ate
nononer selected fromt @55F685M of an acrylic ester, a

met hacrylic ester and %mm ;15 Sultatltatmslseaetd- 27/1/97
enul sifier (B) is selec om e "gro conglstlng of a sulfonic acid
group- or sul fonate group- contalnlng et hyl enically unsaturated nononer, a

sul fate ester gro [ et hy cal unsat ur at npnoner a:

m xture thereof; L&éﬁiﬁ#éiégigk %&é§ﬁ5$$§%.hcs?f%%ﬁn%n%t?u@fﬁFgrsoﬁBSFﬁrng
nmodi fi- er (C) corggises a silicone structure-containing silane (I)
represented by the for mul a: [err] (1) 25 Substitute sheet-

27/1/97 6 5 wherein [ENWﬂeféiHfﬁﬁ&“éh@&@Wﬂi@ﬂggs?tP§1s@t Eted BrLRNEheC
hydr ocarbon group, a [err] aryl group, a cycl oal group, a

group consisting of a sulfonic acid group- or sulfondte

5 group-containing ethylenically-unsaturated monomer, a
sulfate ester group-containing ethylenically unsaturat-'
ed monomer and a mixture thereof “and

wherein the silicone structure-contain;ng ﬁodifier'
(C) comprises a silicone structure-containing silane

10 = (I) represented by the formula:
R —'si - (R?); (1)

wherein R! represents a hydrogen atom, a
15 _ Clecls_aliphatic hydrocarbon group,- a C5-C1g
' aryl group, a éS‘CG cycloalkyi group, a
vinyl éroup; aq_acryliciclfclo alkyl group
orha methacrylic_cl-clo alkyl group, and
each_R2 independently'rgpreéents a C;-Cg
20 alkoxyl group, aﬁ acetoxyds group or a hy-
droxyl group.
In the aqﬁeoué; silicone-modified acrylate polymer
emulsion of the preéent invention, it is preferred that
the monomer system (A) and the emulsifier (B) be,

25 respectively, used in an amount of from 80 to 99.95 %



vinyl droup, an acrylic
al kyl group, and each R
acet oxyl group or a hy- The aqueous,
silicone-nodified acryl aéﬁord|§ﬂb$ﬂﬂﬂeﬁhﬁﬁl'gﬂﬁugln

sai d nmononer system (A) Rld saltd-—em are, respectively, used in
an amount of from80 to °9 95 @6by melght and in an anount of from0.05 to

or a nethacrylic [err]
esents a [err] al koxyl group, an

20 % Db ht, based f t A d -
amul 5111 o1 (B) and sai S°AFPi Sofb S8 LRorETcBRPaPhi BB AGGCPIEY (O) 1% uved

i n an anmount which Sat|§§b§% gbeafg&ag3kgg ggbgglogﬁalgslslo 0Abt (B)

99 20 wherein (A) B) and (é

respectively, represent 3amounts of nDnoner systen1(ﬁ0 enul sifier (B) and
nodifier (C) in ternms of weight percentages based on the total weight 25
of materials (Bhe mBlaandafly. of the silane (I) to at least one

S member selected from the group consisting of a cyclic
silane, a hydrolyzable group-containing linear siloxane
and a Silane-(II) may be at least 10/100, preferably
35/100 or more. ' |
| In the present inVéntion, the silicone structure-

10 cbntéiniﬂé'modifier (C) may further comprise at least
one member selected from the group consisting of a
cyclic silane and a silane (III) represented by the

formula:
15 (R, - si - (rRY, (III)

- wherein each R3 independently represents a
hydrogen étqm, a C1-C1¢6 aliphaﬁid hydrocar-
bon gréup, é Cg-Cyg aryl group, a Cg5-Cq

20. cfcloalkyl gfoup, a vinyl group, an acrylic
+C1-C1g alkfl group or a methacrylic C;-Cpj
alkyl group, and each R* independently
represents a C,-Cg alkoxylfgropp, an acetox-
Y&{group or a hydroxyl group.

25 The molar ratio of the silane (I) to at least one



- 66 -'3. The aqueous, silj acryl ate pol ynmer emul si on
according to claim1 or '

'énﬁ@nEEaf'o of the total weight of said
nononer system (A), sai '

Ut I er angd said nodifier (C to | ght
of 5 sai d aqueous n#dium. SV bss. 4. gﬂéﬁﬂgﬂﬁéb§§¥l§£§1ﬁ§i
silicone-nodified acryl g DO\ g =T : géc6rding to claim1, wherein
sai d nononmer system (A) further conprises a conononer copol yneriza- 10

ble with said acr sai.d .cappnaner nasat. sl n r
sel ected fromt he%?‘%’%ﬁ%%ﬁ%%??ng%?‘ gﬁgagrl%lugaﬁggg&%tﬁéﬁgﬁsfa% %Q@.@?
nmet hacryl am de nogeMRhe énﬁ'BYEiTHHQ”?&Iégdméyc%hbﬁ&yméaé%ﬂﬁbllooL

group-contai ni ng ethyl enically unsaturated nononer, and wherein said 15
acryl ate nononer g@ fediathl¥0I8AQOBI o2 Roregspectively, present in an anount
of from90 %to | ess than 100 % by weight and in an anmount of from 10 % by
wei ght or |ess, based dm tfoemudtal (EE)ghndof( I3 )d adome atiee nenerspedal 1sai d
conononer. 20 5. The aqueous, silicogeinndified acryl ate pol ynmer enul si on
according t® cl ai PrefegradithasaiegcioRdndmsiensndaaitd niRRRSS Vs te MY s

a carboxylic acid group- containi et hyl eni cal | y _unsat.ur at ed -pponaomer .
y group Oor a p eny&ggrou , and egéh éi independently

- represent a methoxy* group, an ethoxyi group, & propox-
v group, a_butpxyifgroué, a methoxYe;hoxy&'group or a
hydroxyl gréup; | _ S
10 With respebt to the modifier (C), it is especially
| preferred that the modifier (C) further comprise at
least one mémben selected .from the group consisting of
a cyclic silane and silane (III) represented by'formu;a
(III). "By the use of silane (III) or a cyclic silane
15 in combinétion with silane (I), it becomes pdssible to
lower the cross-linking density of a silicone polymer
formed fﬁom modifier (C), thereby preventing the sili-
cone polymer £rom having a complicated structure, éo
that'é coating obtainéd from the emulsion can be im-
20 parted wiéh a softness.
Specific examples of ‘silanes of formula (II),
exclusive of those which are represented by formula_
(I1I), include phenyltrimethoxysilane, trimethylméfhox-
ysilane #nd.tetraethoxys;laneu . |

25 ' Examples of hydrolyzab;e_groﬁp-containiﬁg linear



25 8. The aqueous, splicane-sedi-tsd=gryl ate pol-ymer enul sion

according to claims5, whef GRepLIDEMENTTSHEEN ilc aci d group- cont ai ni ng
et hyl eni cal | y unsat ur at ed one nenber selected fromthe

nonomer i s at as
group consist- 5 i ng :fDaa@rﬂ Aﬁ ﬁbf dt hacr yl Substitute sheet a2 #1497 d
and a half ester thereof, - —=a'2%alf ester thereof, and maleic
acid and a hal f ester thereof . The aqueous, silicone-nodified acrylate
pol ynmer i.gn_according to claim./1l, wherei sulf ni ¢ Cld
group- or suIfongggiﬁfgﬂﬁsc6HFZPﬁFn§°@PR§P8ﬁ'EEQSfﬁﬁﬂﬁﬁ

Sal g ol s Tier (BhicRedd adhn el ¥oRILUIRY FkAIdU A bond, f ol Q’ff’

conpound having a sulfonic acid group amoni-um
netal salt thereof, and said sulfate ester gr oup- cont ai ni ng ethylenlcally

unSaturated-nDnoner of said emul gj§ier(B) i @ ﬁ@dlcally pol ymeri zabl e
doubl e bond- cont ai ni ng conpound EQV|nq a sul ester group, or an
ammoni um or an al kali metal salt 't hergof. 20[8 The aqueous, .
silicone-nodlified acrylate pgolyms 1——O0—S i~——RS* (IV)
. | :
R* L . R* |a
- . ~
RS RS
| S
10 - R-‘-? i——0—S i——R* (V), and
RS . .és -
~— -
e SN
RS | RS
: - l | . -
15 | Rf~Sji——0—S i—HR* (VI)
: | -
R e .
A

wherein each R3 independently-represents a
20 . hydrogen atom, a C;-C;g aliphatic hydrocar-
bon group, a Cg~C;y aryl group, a Cs or Cs
cycloalkyl group, a vinyl_gfoup;.an acrylic
Ci-Clo alkyl group or a‘methacrylic Cl'ClO.
alkyl group; each R independently repre-

25 ' sents a C;-Cg alkoxyd group, an acetoxy



enul si bn accordi-ng to claim7,. sai d sul fonic acid group- or
sul f onat e group- contagnbggyﬁhgwkﬁﬁsgggtj‘unsaturated nmononer of said

enul sifier (B) is ar ol ynmeri zabl ¢ doubl e bond- cant ai ni ng
conpound - 68 - hanL e .iNi-m----'- el ect ed frg.&EEBE! g&gﬁﬁ t e 21897 ng

of a [err] alkyl grou halegl—etnet Ytolp, a poly-[err] alkyl ether
group, a [err] or [err aryl group, and a succinic acid group, each of

which'is substit d§ with a sulfonic acid group which is in the form
of an anmoni um a Sodi um or a potassiumsalt thereof, or a vinyl sulfonate

conpound havi ng a viny PP igh is.in
the form of an amo- n#rlljgﬁfs a sﬁﬁﬂgfn%ﬁgaé%%%a{s%?ﬁ%%%ﬁ?g%w %nd sai d
10  sulfate esécﬁﬁ%&iﬁwp WG TE e AP S4B LA by RESEt o a4 - r8gusPRGTEN
of said emulsifier (B) is a radically poly- merizable double
bond- cont ai ni ng coyeotint hgenewa tte Srdxdi ¢d Lendnd etlestetsh f £obt i iee gaqup
consisting of a [err] alkyl group, a [err] alkyl ether group, a poly- 15
C2- C4 al kyls et heradg bubomnpo byfierijatiol eredcrgn of oupe etbplefiohlip is

substituted with a sulfate ester group
unsaturated monomer, can be advantageously employed as

a radical polymerization cétalyst, Examples of such
~ compounds include a water-soluble or_oil-éolublé per-
sulfates, peroxides, and azobis compounds. Specific
10 examples of such dompounds include potassium persul-
| fate, sodigm persulfate, ammonium persulfate, hydrogen
peroxide; t-butyl hydroperoxide, t-butyl péroxybénzo-
ate, 2,24azobisisohutyronitrile, 2,2-azobis(2-diamino-
propane)hydrochldride'and 2,i-azobis(2;4-dimethylvaler-
15 onitrile). .Of ﬁhese, especially éreferred is potassium
persulfate, sodium persulfate and ammdnium persulfate,.
which are effective also as a catalyst to facilitate
the ﬁg%ﬁ%gggitien reaction and condensation reaction of

the hydrolyzable silane. The radical polYmerization

20 catalyst is generally used in an amount of from 0.1 to
1 % by weight, based.on the weight of the ethyleﬁically
unsaturated monomer.
Geherally, it is prefeﬁred that emulsion polymeri-
‘zation be conducted at a temperature of from 63 to

25 90 °C under atmospheric pressure} However, the emul-



which i's in the formof an amonium a sodiumor a pofassiun1sa:t_thereof.
20 9. The aqueousf—stitrcone:T acrylate polymer emul sion.
according to claim1, wieREPLAGENENTSHEEDNE struct ure- containing rmodifier
(© further conprises atf | east gn%nqmr el ected fSubstitute sheetp 27/1/97
consisting of a cyclic §i PaRes&- drol'yzalbt e33roup-cont ai ni ng i near 25
sil oxane and a silane (l y the fornul a: - 69 - [err]

[1) wh [ ch J.err]_independent|ly represents a5 ,hydrogen'
o 8 1) a0 AT o PRI 55 ool S5
a roup,
rcrgtchgcr yl>/i cg[ er Iro] s‘gﬁ%/l yAggr gjé;%e’a(a:%%f’%/wg’pe’mﬁé']rﬁ‘fv etﬁ?ees'@?ﬂ%’g%rfzeif‘]"glo
I : ; r :
and wher o n the i are MAnSEON Ay Ay HPIRe I o Nedh B O E. ek
sel ected from the payloume R 9 R orprildds Sd AfordudWdi Sl VZaRL eang

group-contai ning |inear
S a maturation (cooking) time. With respect to the

represente

introduction time, when each of the materials is intro-
duced to a reaction system at a time, tﬁe introduction
time is generally several minutes. When the raw mate-
rials are stepwise introduced to a reaction system, the

10 introduction of the raw materials is conducted in a
manner such théﬁ the heat generated in the polymeriza-
tion reaction can be removed. Therefore, in this case,
the introduction time may vary, depénding on the de-~
sired content of the polymer in a final emulsion.

15 However, the introduction time is generally 10 minutes
or more. With'respect to the méturaﬁion (cooking)
time, it is preferred that thé maturation time be 10
minutes or more. When the polymeéization time is
shorter than the period of time as mentioned above,

20 there isla danger that not only'é%bs the raw materials
remain unreactea, but also the hydrolyzable silanes are
not condensed and remain-as they are. When'it is
deéir;d-to increase the rate of polymerization or when
it is desired to perform a polymerization reaction at a

25 temperature as low as 70 °C or less,. it is advantageous



15 ° siloxane and a _si|l ane (II) is,at l e

sili cone-nodi fied acf§ acccwntpu;dgbtz 1, wherein
said silicone structuF ‘ses at 20

EPLACH ¢

| east one nember selject ec OHA nggpr.gp consi st i ng Substitutecshestsi 2841¢93nd
a silane (111) represt e the fcfr_'la: 4 e34]- (rerr)y 25 -
wherei n each R3 |ndepenien Fesents a REPLACEMENT SHEET Substitute
sheet - 27/1/97 hydrogen atom a [err] aliphatic hydrocarbon group, a [err]
aryl group, a C5- @&Ery%ldtsalpoliymemo gmuls Mdmy| Threugmownt a@fyf;bt{aeed]-OQEkyl
group or a nmethacrylic [err] alkyl group, and 5 each [err]

i ndependent | y rep%ﬁ%a%ﬁs[ é‘farﬂ af [&nadl Effrcﬂjpoz a?h %}Céf%%@'lllt (gRroBpdsY a

hydr oxyl group; and wherein t r ratio of s S e to said at
| east one nember St ed hfars(ﬁﬂet% %Lﬁ??ﬁ)]ns‘l’%’tg e %}f %e "S‘m)‘%mﬁﬁﬁl'i c
silane and a 5"aW%éH'£és§é%é“tA gé%éfggd emuls;on, the sqliqs

5 content of the emulsion was 44.0 %, and the average

hrase '
particle diameter of the dispersedJ%EEEé of the emul-.

tﬂﬂ@éh@QTH%%B queous,

sion was 970 A. Using this emulsion, a paint was
pfepared,'and the paint thus prepafed was examined with
respect to the initial gloss value, gloss retentivity
10 and water resistance. Results are shown ih Table 1.
Example 4
400 Parts of waﬁér, 122 parts of n-butyl methacry-
late, 60 parts of methyl methécrYlate, 18 parts of
methacrylic acid and 30 parts of a ?0 % agqueous solu-
15 = tion of Latemul S-180A were charged in a reactor ﬁaﬁing;
alétirrer, a reflux condénser, dr&pping tanks and a
thermometer. After elevating the temperatﬁre in éhe_
reactor to 79 °C, 1.0 éart-of ammonium persulfate was
~ .added to the reacﬁor, and the resﬁltént mixtﬁﬁe was
20 allowed to:Stand fo; 1 hour, thereby obtainiﬁg a pre-
liminary aqueous acrylate polymer émulsion having a
seed latex dispersed therein. The hydrogen ion ccncén-
tration éf the obtained éreliﬁinary aqueous acrylate
polymer emulsion was'measured to give a pH value of

25 . 1.7. Then, a liquid mixture of 50 parts of dimethyl-

[
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11. 'The' aqueous, si

claim1, wherein sa
5 % by 15 wei ght
(A), of aerr] cycl
of nethacrylic acid,

li.cone-nodi fied acrylate polymer enul sion according to
[ ' ' f- sai d nonomer system (A) contains
he wei ght of said nononer system
lic acid, a Substitute/shestl k2V7/1/83t er

pf . 2061 - 12. The aqueous,

)

silicone-nodified acrylate pol yner Br _enul si on according to claim1, wherein

said nodifier (C i

s added to a system of said enul sion polyneriza- tion,

so that the S|I|coN@lN@drHL9§§|@ﬁt@ntsam¢yemmd-wauar|neqm§ﬂana&xldurlng
sai d enul sion polynerization. 25 71 - 13. The aqueous,
silicone-nodified acryl ate emul sion accordﬂﬁ@lﬁblclalnll wherein said

nonomer system (A)

‘conpri sing said ach
conprised of enul si
consisting of said

'S conprised of mnon s err—ang T AT
qm OF,am Y b gpam

yl at e mononer, and sifier 5
fiers [err] and [ernfs sete tZd —fronrtit

et hyl eni cal | g

sulfonic acid groupd ar ISy fnnat aroug- onJ inFn 3
Initial gloss value (Z)] 81 | 84 [-82 | 84 80 79 65 | 80

Gloss

(Grees retentivity (Z) 80 | 98 | 95 | 96 | o1 | 85 | 60 | 48

V'Ta.ter: resistance ©|© @ © O X @ © |

Criterion for evaluation of water resistance

10

15

20

25

©: No blistering or lowering of luster is observed.

C): Slight blistering is observed, but no lowerlng of
luster is observed.*

[;: Blistering and lowering of luster are observed.* _

)(: Bllsterlng occurs on overall surface and luster
is markedly lowered.

* Among the paints prepared in Examples and
- Comparative Examples, no paints were found

whic_:h were _evaluated as OorA.



unsat urat ed nononer, said sulfate _ester group- contain- ing ethylenically
unsat ur at ed nononer FFHESERT ' G . thereof, with the proviso that
nonomer syst ens [err] 3§ﬁ¥W@ﬁqu¥ﬁﬁ§571 same or different, and emulsifiers
([err]) and [err] ar § theéﬁgnﬁAﬁr diffdrent, and whe? it ; 4
pol ymeri zation is col 8 -gequerce oL gBep (1) and step (2), wherein
in step (1), said 10) 119 < System (A ) is subjected to enulsion

pol ymeri zation in an aqueous nediumin the presence of said emulsifier

[err] to thereby obtain a preli m nE¥BUS / BB ELBBY yer enul si on
havi ng a seed | atex dlsgersed therein, 2 and in step (2), said nononer

system (A ) and said 20The aq&ﬁBP§vfFéﬁlF@PFerSﬁﬁﬁéﬂaﬂgfﬁhqq?zﬂPkXN%%us
di dded t d | | at, | t

T feot emilsion pofFHAPLPE Pin tPRePEBR Shin vy iPeUde: HOART L RS

acryl ate pol ymer equlsi QB Whe1§id+Sal g.t?.' gy & d' i 'tc%n%%d&d}?a[{]é?5

formed using said S cShe St uctur e contarning no
during or afger 53b@éﬁ“¥dﬂf@@e@9'i”%r'Z%tH@&tlng havxng excellent water’

repellency, water resistance, weatherability, dlsper-
sion characteristics of-pigment, gloss retentivity,
stain resistance and adhesion properties. Therefore,
the‘équeous, silicone-modified acrylate polymer emul-
10 sion of the present invention can be advantageously
used as a paint, an undercoating or finish coating
material’for building materials, an adhesive, a pres-
sure-sensitive adhesive, a processing agent forfpapers,
or a finish coating material for textile fabrics.
15 'Especialiy,'the agueous, silicone-modified ‘acrylate
pclymer emhlsicn of the present invention can be advan-
ftageously used as a paint, or a finish_coating mﬁterial

for building materials.
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e polynmer emul sion according to
Is added in step (2) to perform
the silicone-nodi- ficafi ﬁgg | sion polynerization. 15. The
aqueous, silicone-nodiflled acty AN I enul si aSubstitittei sheeta 27//9713,

wherein said final 10 |L_3 € emgsion is treated with said
nodifier (C) to performsaid silicone-nodification after said enul sion

pol ymeri zation. 16. The aqueous,mﬁiIicone-nndifiéd:acrylate pol ymer 15

emul si on according to clwiherdin ereapresents ep {ydrogen dabemeonar system
[err] and said enmulsifier . [err] are, respectively, used in an_anopunt -of

from80 to 99.95 % by me@gf&larﬂjlwhaawcaMO%rb%rﬁwm ®.05-Gq by

ight, b d ‘the total i ght of - ' t 20 '
bmutsi fior Lort]: and vheBrh 9H0uR op (B3 —Cerrietealkit groupt el
nmononer system ([err [ lsjfie err re, spectively, used
in an am)ﬁnt of(1[ rom] )80 %%giggg%byéééal%ﬁi%%d&iﬁ & %%%gtgﬁég?rgm go to
0.05 %by weigght, based gp LhendAdbey i o, %, FPAPRFL S¥SLET &Ra(A2) and

emul sifier (B2),

14. "The aqueous, silicone_nndifjed acry
claim 13, wherein said :

‘each R2 independently represents a C;-Cg
- alkoxy%fgroup, an aceﬁoxyéngroup or a hy-

-

droxyl group. ..

10 2. The aqueous, silicone-modified acrylaté polymer
emulsion according to claim i, wherein said monomer'
system (A) and said emulsifier (B) are, respectively,
used in an amdunt of f:oﬁ 80 to 99.95 % by weight and
ih.dnjamouht_of from-0.0S-to 20 % by weight, based on

15: the total weiéht of monomer system fAj and emulsifier
(B); and said silicone structure-containing modifier
(C)'is used in an amount which satisfies the fqlibwing
relationships: | |

1 (.A) + (B’). 99
< s —

20 27 T ey 1

wheiein (A), (B) and (C), respectively,
represent amounts of monomer system (A),
_emulsifier (B) and modifier (C) in terms of
- weight éercenfages,based onithe toﬁal.weight.

25 . ., of materials (A), (B) and (C).



-73- wherein said

silil cture-s
an amount which sati-sf J§54§9 cﬁﬁEﬁh;

99 2 wherein [err]

ining modifi- er (C) is used in
relati onships: 1 [err]

and eLy, represent anounts of nononer ‘10
system[err], nononer i&£% ﬁ?q%ﬁﬂﬁf el 81 fier [erpjSubsitituts sheet {2741/93nd

nodifier (C) in terns of wei ght percentages-baged on the total weight of

materials [err] and (C, and 15 wherein the ratio of the total

wei ght of said nononmer system|[err] and enul sifier [err]é to the total 2
¥

2 wei ght of said nonomeR¥dyagemn atems |3 GpdCeguabibhatie|

to 99/1. 20 17. The_aqueous, S|I|cone modi fied acrylate enul sion
according to claim 16, %ﬁ%?@rna|953€n@ 24yl gEPHPrpAOCSsNES §¥§%€ﬁik¥érr])
contains 0.5 to 30 % by ht_of.a arbox lic acid grou ntal

549 P Hegfomer

et hyl eni cal | y unsat u- rg

10

15

acid, a C5-C;5 cycloalkyl ester of methacrylic adid, or

20

25

hn%d%bRY bEERYF on2PhBCHET Hhit br sa.a
‘group or a methacrylic C;-C;q alkyl group, and

each R4 Lndependently represents a C;-Cg
alkoxyé~group, an acetoxyd group or a hydroxyl
group; and |
wherein the molar rgtio of said silane (I) to said at
least one member selected from the group consiéting of

a cyclic silane and a silane (III) is at least 10/100.

11. The aqueous, silicone-modified acrylate polymer

emulsion according to claim 1, wherein said acrylate
monomer of said monomer system (A) contains 5 % by
weight or more, based on the weight of said monomer

system (&), of a Cg-C;, cycloalkyl ester of £crylic
a mixture thereof.

12. The aqueous, siliconé-mo@ified acrylate polymer
emﬁlsion accerding to claim 1, wherein said modifier
(C) is added .to a system of said emulsion polymeriza—
tion, so that the silicone-modification of said emul-

sion is performed during said emulsion polymerization.

drecasbepom 1/ 99



25 system[err]. .« - 74 - 18.
enmul si on according to any one o
undercoating or finish coating buil ding materials, an
adhesi ve, a pressure-sensitive adhesive & i Sybstitute sheet pHI4/A8 or
a finish coating material for textile fabri & =19. The aqueous,
silicone-nodified acryl ate -enmul sion 10 according to claim18, which is

a paint, o a fin sl £oall 0% MRSl didn PUY ML U 11 ehR R0 ot

aggregates was as small as 0.02 % by weight (on a dry

e-nodified acrylate -
ich-is a paint, an

basis), based on the total weight of the monomers.
With respect to thé'obtained emulsion, the solids
5 cpntent of the emulsion was 44.0 %,pﬁ;%{the average
particle diameter of the dispersed pahse of the emul-
sion was 970 A. Using this emulsion, a paint was
prepared, and the paint thus prepated was examined with .
respect to the initial gloss value, gloss retentivity
10 and water resistance. Results are shown in Table 1.
Example 4
400 Parté of water, 122 parts of n-butyl methacry-
late, 60 parts 6f methyl methacrylate, 18 parts of
- methacrylic acid and 30 parts of a 20 % aqueous solu-
15 tion of Latemul S-180A were charged in a reactor having
a stirrer, a reflux condenser, dropping tanks and a
thermometer. After elevating the temperature in the
reactor to 78 °C, 1.0 part of ammonium persulfate was
-added to the reactor, and the resultant mixture was
20 allowed to stand for 1 hour, thereby obtaining a pre-
liﬁinary agqueous acrylate polymer emulsion having a
seed latex dispersed therein. The hydrogen ion concen-
tration of the obtained preliminary aqueous acrylate
polymer emulsion was measured to give a pH value of

25 1.7. Then, a liquid mixture of 50 parts of dimethyl-



