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BACKGROUND OF THE IINVENTION 1. Field of the Invention present
invention relates to a synthetic resin powder excellent in dispersibility
in water. 2. Description of the Related Arts An aqueous enul sion
conprising an aqueous mnedi um and ol yner particles with small particle
dlaneters di spersed therein ha$ Tgﬁbﬁ@ﬁ&?lﬂQWPﬁﬁhrlety of uses such as

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention felates to a synthetic resin
powder excellent in dispersibility in water.
2. _Description of the Related Arts

An aqueous emulsion comprising an aqueous medium and
polymer péfticles with small particle diameters dispersed
therein has been employed in a variety of uses such as
admixtures for cement or mortar, adhesives, binders for
coating matefials and the like. However, such an aqueous
emulsion has involved the problems of a high transportation
cost because of water as a dispersion medium contained in an
amouht of about 50% by weight, and disposal of the containers - -
after use. .

Under such circumstances, thefe is a demand for a
synthetic resin powder which, although being'in the form of
powder duriﬁg“transportation, can easily'be dispersed in
water by adding water thereto under stirring at the time of
use. A

"As a sjﬁ;hetic resin powder hawving dispérsibility in
water, thefe‘are known a vinyl ester polymer powder obtaingd
by spray-drying an aqueous emulsion obtained through an
emulsion polymerization of a vinyl ester monomer by the use
of a polyvinyl alcohol (hereinafter abbreviated as "PVA") as

a dispersant (disclosed in Japanese Patent Application Laid-
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adm xtures for cenent or nortar, adhesives, binders for coating materials
and the Fike. However, such an aqueous enulsion has involved the problens
of a high transportatlon cost because of water as a di spersion nedi um
contained in an anount of about 50% by wei ght, and di sposal of the

containers after use. Under such circunstances, there is a demand for
a synt het iQparedion JBAEN6 AR, @nchaudmedi el ihestamrILlyiRider

during transportation, can ea5|t%%be di spersed_in water $ﬁn(ﬂﬂ %g wat er
t heret o undawagy rﬁ‘?‘%g’ diqlpfinig relymak powder Qach Si

Bgrgﬁérhav:’é\&a er si bi Irijia/ in wa(é[ﬁ]r%%qgﬁrg are kfpgﬁﬁjﬁ%%%n%btef{fmﬁiim
through anpolymerization of a (meth)acrylic ester monomer of a
diolefinic monomer by the use of a low moleCulgr wéight
surfactant as a dispersant. |

However, any of the conventional synthetic resin powders
has involved the problem of low dispersibility in water. 1In
addition in the case of a vinyl ester polymer powder, there
has been the problem of low alkali-resistance when used as an

admixture for a mortar.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
synthetic resin powder which is excellent in dispersibility
in water and well suited to use as an admixture for a mortar,
etc.

Intensive research and investigation were made by fhe
present inventors in order to solve the above-mentioned
problems. As a result, there have been found a synthetic
resin powder which comprises a polymér made from an
ethylenically unsaturated @onomer or a diolefinic monomer and
a polyﬁinyl alcohol chemiéally bonded through a sulfide bond
at-an end (preferably at only one end) thereof to the surface
of a particle of said polymer; a synthetic resin powder
obtained by drying an aqueous emulsion produced through an
emulsion polymerization of an ethylenically unsaturated

monomer or a diolefinic monomer in the presence of a
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emul si on polynerization of a vinyl ester nononer by the use of a polyvinyl
al cohol {hereinafter abbreviated as "PVA') as a dispersant (disclosed in
Japanese Patent Application Laid-

REPLACEMENT SHEET - 2- Open No. 185606/ 1992); and a (neth)acrylic
ester pol yner powder and a diol efinic polynmer powder each obtai ned by
spray- dryimglawiaque@aaoamalQawdn@bﬁamnswawhpoggbum1a&nﬁmﬂend

pol ynmeri zation of a (meth)acrylic ester nononmer or diolefinic

mononer by (preferabdy at enlyoloneuiend wdihgneof: arﬂjﬁmmxta#ea for

dISpersantmortar which comprises said synthetic resin powder. The
present invention has been accomplished on the basis of the
foregoing finding.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the case of the synthetic resin powder according to
the present invention, the polymer particle that becomeé a
dispersoid, when added to water, is the particle Qf a polymer
made from an ethylenically unsaturated monomer or a
diolefinic monomer.

As examples of'the ethylenicaily unsaturated monomer,
mention is made of olefins such as ethylene, propylene and
isobutene; halogenated oiefins such as vinyl chlbride,
vinylidene chloride, vinyl fluoride and vinylidene fluoride;
vinyl esters such vinyl-formate, vinyl acetate, vinyl
propionate, vinyl versatate and vinyl pivalate; (meth)acrylic
acid esters such as (meth)acrylic acid; methyl ‘
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, isopropyl (meth)acrylate, n-butyl
({meth)acrylate, isobutfl (meth)acrylate, terf—butyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, dodecyl
(meth)acrylate and octadecyl (meth)acrylate; acrylamide
series monomers such as acrylamide, methacrylamide, N-
methylolacrylamide, N,N-dimethylacrylamide, adrylamide—z—
methylpropanesulfonic aéid.and.sodium salts thereof; nitriles
such as acrylonitrile and methacrylonitrile; allyl compounds

[
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However, any of the conventional synthetic resin powders has i nvol ved

t.he probfem of |low dispersibility in water. In addition in . the case of
a vinyl ester polynmer powder,.there has been the problem of |ow
al kal i -resi stance when used as an adm xture for a nortar. SUMVARY
OF THE | NVENTI ON An obj ect of the present invention is to provide
a synsheh @sr adilylyapedatghiend iadlplc ahlenided gygendpmanaomers -
wat er and wel| suited to use as an:adm xture for a nortar, etc.
I nt ensive S&H,A6h sIyFene, c &MeHhvds e s MRFhyistyren ic

| entore el Soiy Lot Sals TRUUSIP AL e pent g s el
polymer madg § \213y1pyrrolidone. '

As examples of the diolefinic monOmer,\méntion~is madé
of butadiene, isopréne énd chloroprene.

One of these monomers is used alone or in combination
with at least one other.

On the other hand, the PVA chemically bonded (graft
bonded) through a sulfide bond at an end thereof to the
surféce of thé particle of the above-mentioned polymer, when
added fo'water, exhibits the function as a\dispersant.

From the viewpoints of dispersibility in water of the
synthetic resin powder and film strength thereof, the
viscosity-average degree of polymerizatibn (hereinafter
abbreviated as degree of polymerization) of the PVA is
preferably 100 or more, more preferably 200 or more,
particularly preferably 500 or more; and the degree of
polymerization of the PVA is preferably 5000 or less, more
preferably 3500 or less, particularly preferably 2000 of
less.

In the case whéfe the particle of the aforesaid polymer
is that of an acrylic ester polymer, the degree of
polymerization of the PVA is preferably more than 500 and not
more than 2500, more preferably more than 500 and not more
than 1500. |

On the other hand in the case where the particle of the
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ethyl enical |y unsaturated nonomer or a diolefinic nonomer and

a

pol yvi nyl al cohol chem cally bonded through a sulfide bond at an end
(preferably -at only one end) thereof to the surface of a particle of
said polymer; a synthetic resin powder obt ai ned by drying an aqueous
emmul si on produced through an enmul si on pol ynerization of an

et hyl eni capfpreseddupglymer is wbadnef 6r déodeéli@ﬁpnmlmmthm deigree
presence of a pol%leyl al cohol
havi ng .a neﬁcgﬁ@gm@Fggat&pnaﬁféﬁ@e PVA is preferably 100 to more

preferably 100 to 1500.

Whereas one kind of the PVA may be used alone, at least
two kinds of the PVAs having a degree of polymerization
different from each other can be used in combination so that
the degree of polymerization of the combination falls within
the above-mentioned range.

On the other hénd, from the viewpoints of wafer
solubility, etc. of the PVA, the degree of'hydrolysis of the
PVA is preferably 40 to 99.99 mol%, more preferably 50 to
99.9 mol%, particularly preferably 60 to 99.5 mol%.

As the PVA chemidally bonded through a sulfide bond at
an end thereof to the surface of the particle of the
aforesaid polymer, preferable is a PVA originating from a PVA
having a mercapto group at an end thereof. As a PVA having a
mercapto Qrdup at an end thereof,_it is preferably a PVA

having a mercapto group at one end only thereof from the

viewpoints of preventing formation of disulfide bond in the

PVA itself and presefving the water solubility thereof.

The PVA having a mercapto groub at only one end thereof
can be obtained, for exémple, by hydrolyzing a polyvinyl
ester obtained by polymerizing a Vinyi ester monomer in the
presence of a thiol acetate.

As examples of the vinyl ester monomer, mention is made
of vinyl formate, vinyl acetate, vinyl propionate, wvinyl

valerate, vinyl caprylate, vinyl laurate, vinyl stearate,
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(preferably at only one end) thereof; and an adm xture for nortar which
conprises said synthetic resin powder. The present invention has been
acconpl i shed on the basis of the foregoing finding. DETAILED DESCRI PTI ON
OF THE PREFERRED EMBODI MENTS : In the case of the synthetic resin
powder according to the present invention, the polymer particle that
becomes a winylerhanzbatehanddiiowl eivalate. s Qﬂ[zéﬂmqu ik acegeteer
made from an ethylenlcalg%ﬁunsaturated nmonomer or a _di ol efinic nonomer.

As exanpl eslPRGFerAAN Qﬂﬂ#@?tﬁﬂﬁ&%ﬁ%&%&iRﬁﬁﬂﬁan Vif¥tion is made of

ol efins such as ethylene yl ene and but n |.ogenat ed ol efins
such as vinyl chf ﬁﬁ?rﬁﬁp ?&Q%lmﬁrb‘ﬁ ei'hyef‘n YT FEOURPTVEhY | i dene

f[uorlde As examples of the comonomer, mention is made of olefins such

as ethylene, propylene, l-butene and isobutene; (meth)acrylic
acid; (meth)acryiic acid esters such as methyl |
(meth)acrylate, ethyl (meth)acrylate, ri-propyl
(meth)acrylate, isopropyl (meth)acrylate, n-butyl
(meth)acrylate, tert-butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, dodecyl (meth)acrylate and octadecyl
(meth)acrylate; vinyl ethers such asnmethylvinyl ether, n-
propylvinyl ether, isopropylvinyl ether, n-butylvinyl ether,
isobufylvinyl ether, tert—bﬁtylVinyl ether, dodecylvinyl
ether and stearylvinyl ether:; nitriles-such as acrylonitrile
and methacrylonitrile; halogenated vinyls such as vinyl
chloride, vinylidene chloride, wvinyl fluoride and vinylidene
fluoride; allyl compounds such as allyl acetate and allyl
chloride; carboxyl group—containing compound and esters
thereof euch as fumaric acid, maleic acid, itaconic acid,
maleic anhydride, phthalic anhydride, trimellitic anhydride
and itaconic anhydride; sulfonic acid group-containing
compounds such as ethylenesulfonic acid, allylsulfonic acid,
methallysulfonic acid and 2-acrylamide-2- o
methylpropanesﬁlfonic acid; wvinyl-silane compound such as
vinyltrimethoxysilane; isopropenyl acetate; and 3-
(meth)acrylamidepropyltrimethylammonium chloride. The

content of these monomer units is preferably 5 mol% or less.
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vinyl esters such vinyl formate, vinyl acetate, vinyl propionate, vinyl
versatate and vinyl pivalate; (nmeth)acrylic acid esters such as
(meth)acrylic acid, nethyl (neth)acrylate, ethyl (neth)acrylate, n-propyl
(meth)acrylate, isopropyl (neth)acrylate, n- butyl (meth)acrylate, isobutyl
(meth)acrylate, tert-butyl (neth)acrylate, 2-ethylhexyl (meth)acrylate,
dodecyl (net h) &heysynthetd co mesdac powdent K)S@Gloﬂ ry: peaticde e series

nononers such as  acryl am de, nethacrylan1de N-  nethyl ol acryl ani de,

N, N- di net hPCsording ¢ %ﬂrmed’él Venﬁﬂwm%ﬁah@yﬂrmﬂ Parieled

I um |t h eof trlles as acrylonitrile and
S&g?hgcriﬁo aI] o&ﬁ’d§ e range %f to 100% um more

preferably in the range of 2 to 500 Um. It can be dispersed
into a particle (primary particle) having smaller particle
diameter by being added to water.under stirring.

The synthetic resin powder according to the present
invention is obtained by drying an aqueous emulsion produced
through an emulsion polymerization of fhe ethylenically
unsaturated monomer or a diolefinic monomer in an aqueous
medium in the presence othhe.PVA having a mercapto group at
an end thereof.

As examples of an initiator to be used for the emulsion
polymerization; mention is made of water-soluble initiators
such as potassium bromate, pbtassium persulfate, ammonium
persulfate, hydrogen peroxide and tert-butylhydroperoxide:
and oil-soluble initiators such as azobis(isobutyronitrile)
and benzoylperoxide. qf these is preferable the initiator
which generates a radical only by a redox reaction with a
mércapto group at an end of the PVA. One of these initiators
is used alone or in a redox-system in which the initiator is
combined with a various kind of reducing agents. As a method
for adding the initiator to the reaction system, mention is
made of a method in which the initiator is.colleétively added
in the initial stage of the emulsion polymerization and a
method in which the initiator is continuously added with the

progress of the polymerization.
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-4- such as allyl acetate and allyl chloride; styrenic nonomers such
as styrene, [err]-nmethylstyrene, p-nethylstyrenesulfonic acid and sodi um
salts thereof and potassiumsalts thereof; and N-vinyl pyrrolidone.

As exanples of the diolefinic nononer, nmention is made  of butadiene,

I soprene and chl or oprene. One of these nononers is used alone or in
combi nation  wrhe amousispfotbeoPNdr to be usednfomeemusionmand, the PVA

chem cally bonded (graft bonded) through a sulfide bond at an_end t hereof
to the soplymerdmationpdst prefesablye OafoFe. AOR: PEFES Hal yiedahtuhapore

preferably 1 to 50 parts by weight, particularly preferably 2
to 30 parts by weight per 100 parts by Weight of the monomer.
In the case where the amount of the PVA is less than 0.5 part
by weight, the emulsion polymerization stability becomes
lower, the mechanical stability and/or chemical stability of
the aqueous dispersion which is obtained by adding the
synthetic resin powder to water becomes lower, and the film
strength becomes lower. On the other hand in the case where
the amount of the PVA is more than 100 parts by ﬁeight, the
viscosity increases during the emulsion polymerization, it
'becoméé difficult to remove the heat of reaction, and the
water resistance of films becomes lower.

As a method for adding the PVA to the reaction system,
mention is made of.a method in which the PVA is collectively
added in the initial stage of the emulsion polymerization and
a method in which part of PVA is added in the initial stage
thereof and the balance is continuously added with the
progress of the polymerization.

| In the emulsion polymerization, the PVA having a
" mercapto group at an end thereof may be used in combination
with a previoﬁsly known surfactant of nonionic, anionic,
cationic or amphélytic type, or a water-soluble polymer such
as various PVAs or hydroxyethyl cellulose;

As a method for adding the monomer to the reaction

system, there are usable a method in which the monomer is
—_
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added to water, exhibits the function as a dispersant. From t he

vi ewpoi nts of dispersibility in water of the synthetic resin powder and
filmstrength thereof, the vi scosi ty-average degree of polynerization
(hereinafter .abbrevi ated as degree of polynerization) of the PVAis
preferably 100 or nore, nore preferably 200 or nore, particularly

pr ef er abl y colflewtively added Ha dhe daidiial siiageecfz &M @MILSIQN PVA | s
preferably 5000 or |ess, nore preferably 3500 or |ess, particularly

pr ef er abl y prdgMesrization,, a method in whichs @ageaf tthe QML i} the

af oresai d pol yner i s that of an acrylic ester pol r,. the degree of
pol yrer i zatadsiedfin hepvinitiad Stagetheraf ¢ %‘?ﬁﬁ "sqm)r e than

2500, nore preferably nore than, 500
_ é%ntinuoug&y addeglwit tﬁgukgggrégg(%f the polymerization

and a method in which the monomerﬁwhich has been emulsified
in water in advance by the use of a dispersant is
contingously added.

A chain transfer agent may be added in the emulsion
polymerization. As the chain transfer agent, a compound
having a mercapto group is preferable from the standpoint of
chain transfer efficiency, which is exemplified by alkyl
mercaptans such as n-octyl merdaptan, n-dodeéyl mercaptan and
ter;-dodecyl mercaptan, 2-mercaptoethyl alcohol and 3-
mercaptopropionic acid.

The aﬁount of the chaih transfer agent to be added is
preferabiy 5 parts or less by weight per 100 parts by weight
of the monomer. In the case where the amount of the chain
transfer agent is more than 5 parts by weight, the emulsion
polymerization stability becomes lower, the molecular weight
of the polymer partiéles becomes remarkably lower, and the
physical properties of the film become lower.

The synthetic resin powder according to the present
invention is obtained by drying the aqueous emulsion produced
through the above-mentioned emuision polymerization. As
drying method, mention is made of spray drying, heating
drying, blast drying, 1yopﬁilizing, etc. Of these, spray

drying is preferable. As spraying method, mention is made of
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t han 1500. , On the other hand in the case where the particle of the

af oresaid polyner is that of a diolefinic polyner, the degree of

pol ymeri zation of the PVA is preferably 100 to 2000, nore preferably 100

to 1500. Wher eas one kind of the PVA nay be used al one, at |east two

ki nds of the PVAs having a degree of polynerization different from each

ot her can kidsaecs aysten;omuzzdld aystent,ha&tc. As the heat source for
drying, mention is made of heated air, heated steam, etc. As
drying conditions, it 15 preferable to set the size and type
of a spray dryer, and the concéntration, viscosity and flow
rate of the aqueous emulsion so as to obtain sufficiently
dried powder at drying temperature in the range of 40 to
150°C.

While the content of volatile matters in the synthetic
resin powder is about equilibrium moisture content, it is
preferably 3% or less by weight, more preferably 2% or less
by weight. |

The synthetic resin powder according to the present
invention may be incorporated with a water-soluble additive
in order to further enhance its dispersibility in water. The
water-souble additive is preferably added to the aqueous
emulsion, followed by spray drying. The amount of the water-
soluble additive to be addgd is set to the extent that such
addition does not exert adverse influence on the physical
properties such as water resistance of the synthetic resin
powder.

As examéles of the'water—soluble additive, mention is
made of water-soluble polymer such as PVA} hydroxyethyl
celiulose, methyl cellulose, starch derivative, polyvinyl
pyrrolidone, polyethylene oxide, water-soluble alkyd resin,
water-soluble phenolic resin, water-soluble urea resin,

water-soluble melamine resin, water-soluble

naphthalenesulfonic acid resin, water-soluble amino resin,
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t he degree of polynerization of the conbination falls within the

above- nenti oned range. On the other hand, fromthe viewpoi nts of
water solubility, etc. of the PVA, the degree of hydrolysis of the PVAis
preferably 40 to 99.99 nol % nore preferably 50 to 99.9 nol % particularly
preferably 60 to 99.5 nol % As the PVA chem cally bonded through a
sul fi de boM@tgr-sgduble pPedyesdeo resdnsumwbier-splubdep gorivilic afestimg

af oresaid polyner, preferable is a PVA originating froma PVA having a
mer capt.o ggﬁﬁyréﬁoé bd gy Pof¥cagoxxd ig P?A%h§¢ﬁﬁ@raWQﬁ&ﬂﬁﬁ&%&h&ﬁoup at an

onl'y. t her o8P LYESSREh EoSiran RS S UBLE, BRATHIOARR. FOP10r SR de bond
inthe PVALLBTE pB10c" $e81H Md ha el 8h1sph el epokd rag;eof -

In addition, the_synthetic resin powder according to the
present invention is preferably incorporated with an
antiblocking agent (anticaking agent) in order to further
enhance its stérage stability and dispersibility in water.
The antiblocking agent may be added to the synthetic resin
powder cobtained by spfay drying, followed by uniform mixing,
but it is preferably added to the aqueous emulsion, followed
by spray drying.

The anitiblocking agent is preferably an inorganic
powder in the form of fine particle having an average
particle diameter of 0.1 to 10 um. As the inorganic powder,
mention is made of caldium carbonate, clay, anhydrous silicic
acid, aluminum silicate, white carbon, talc and alumina
white. Moreover, an organic fiiler-is usable. The amount of
the antiblocking agent to be used is preferably 20% or less
by weight, more preferably in the range of 0.2 to 10% by
weight based on the synthetic resin powder.

The synthetic resin powder according to the present
invention may be incofporated with a kind of additives in
accordance with the purpose of use. The synthetic resin
powder, when used as an admixture for a cement or mortar, is

.incorporated with an air-entraining agent (AE agent) a water-

reducing agent, a fluidizing agent, a water-retaining agent,
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The PVA having a nercapto group at only one end thereof can be obtained,
for exanple, by hydrolyzing a polyvinyl ester obtained by polynerizing a
vinyl ester nonomer in the presence of a thiol acetate. As exanpl es
of the vinyl ester nononmer, mention is made of vinyl formate, vinyl
acetate, vinyl propionate, vinyl valerate, vinyl caprylate, vinyl |aurate,
vi nyl st eapathickening agent, a waterproofing agent or the like. The

REPLACEMENT SHEET . -6- - vinyl benzoate and
vinyl pi vaf¥athetictresin pevderacehepecused HPEfapaBAhesiver t € i ndustri al

poi nt of view. :
incorporated with a viscosity improving agent, a water-

retaining agent, a tackifying agent, a thickening agent or |
the like. The synthetic resin powder, when used for a paint
binder, is incorporated with a viscosity improving agent, a
thickening agent, a pigment-dispersing agent, a stabilizing
agent or the like.

Although the synthetic resin powder of the present
invention can be in the form of powder during transpontétion,
it can easily be dispersed in water by adding water thereto
under stirring, because it is excellent in dispersibility in
water and blocking resistance. The synthetic resin powder is
excellent also in film forming properties, and thus can
preferably be used as an édmixture for a mortar, etc.

The synthetic resin powder according to the presént
invention, when used as an admixture for a mortar, is
incorporated therein in an amount of preferably 1 to 50 parts
by weight, more preferably 2 to 30 parts by weight per 100
parts by weight of a cemenf contained in the mortar.

As a method for adding the synfhetic resin powder to a
mortar or cement, nention is made of a method comprising the
steps of preparing in advance an aqueous dispersion of the
synthefic resin powder and thereaftef'preparing a composition_
of an aqueous slurry of mortar and the agqueous dispersion
thus prepared; a method in which the synthetic resin powder

is added in the form of powder to an aqueous slurry of mortar
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The PVA may be copol ynerized with an other conononer. As exanples of the
conononer, nention is nmade of olefins such as ethylene, propylene,

1- butene and isobutene; (meth)acrylic acid; (neth)acrylic acid esters such
as nethyl (neth)acrylate, ethyl (neth)acrylate, n-propyl (neth)acrylate,
iI-sopropyl (neth)acrylate, n-butyl (nmeth)acrylate, tert-butyl

(et h) acr yR&t &#hep timey ofesiis preparpidopn:ase metbodcin (indich) d&dey| at e and
octadecyl (neth)acrylate; vinyl ethers such as methylvinyl ether, n-

propy! vi nyFYBthetic Tgsisy ig ﬁéﬂ?dlniﬂuf?le\/ifﬁ’}zﬂ @tfhmwldqrsdllmt?lhw nyl
ether, tert-butylvinyl ether, dadecyl viny et her and stearylvinyl ether;
deky, cPpREoR: oF

nitriles sKOH of, FEMeRt, 206, seRcy r Bte. RRdb FheReaF tAT\A S

such as Vi glpo81e9ehiee WnMudene G102k S thidy molredd G qad viny!idene
synthetic resin powder is prepared; and the like methods. Of
these, the lastly described method is most preferable.

The composition of the aqueous slurry of motar obtained
by adding the éynthetig resin powder (admixture for mortar)
accordipg to the present invention is cured usually by a
conventional method and is made into a molded product.

The aforesaid molded product is favorably used for the
same use as that of the.conventional mortar-molded product
which is incorporated with the emulsion of acrylic acid ester
polymer or the emulsion of styrene/butadiene copolymer (SBR).

In the following, the present invention will be
described in more detail with reference to working examples,
which however, shall not restrict the present invention
thereto. In the working examples, part, parts and % are each

based on weight.

Method for evaluating synthetic resin powder

The following methods were used for evaluating the
physical properties of the aqueous dispersion obfained by
adding 100 parfs of ion-exchanged water to 100 parts of the
synthetic resin powder and sufficiently stirring the
resultant mixture with a stirrer.

* Dispersibility in water

O: Uniformly dispersed (the ratio of 325 mesh-on being
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fluoride; allyl conpounds such as allyl acetate and allyl chloride;
car boxyl - group-contai ni ng conpound and esters thereof such as fumaric
acid, maleic acid, itaconic acid, rmaleic anhydride, phthalic anhydride,
trinellitic anhydride and itaconic anhydride; sulfonic acid
group-contai ning conpounds such as ethyl enesul fonic acid, allylsulfonic
acid, nethallysul f@0%c oxcileéssld 2-acryl ami de-2- net hyl propanesul fonic
acid; vinyl-silane conpound such as vinyltrinethoxysilane; isopropenyl
acetate; and 3-A:( mSubstenpigdilye fdeppreedrebiit Svpersed Pesiigdes The
content of these nmononmer units is preferably 5 nmol % or |ess. .
being large in particle diameter (the ratio of 325
mesh-on being 30 to 50%) |
X: Poorly dispersed (the ratio of 325 mesh-on being 60%
or more)
—_— Synthetic resin powef being unobtained
¢ Film-forming properties
An evaluation was made of the properties of the films
formed by casting the aqueous dispersion onto a glass plate
and drying the cast liquid at 50°C.
O: Uniform and tough film being obtained
A: Film being obtained but brittle
X: Uniform film beihg unobtained
: Aqeuous dispersion of synthetic resin powder
being unobtained
e Antiblocking properties
An observation was made of the state of the synthetic
resin powder which was placed in a vessel and allowed to

stand for 10 days at 20°C and 65% R.H. (relative humidity)

under a load of 25 g/cmz.

Blocking hardly occurred

Partially agglomerated by blocking

X D O

: WhOlly_agglomerated by blocking
—: Synthetic resin powder being unobtained
¢ Average particle diameter

A microscope observation was made on the synthetic resin
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-7- The synthetic resin powder (secondary particle) accordi ng

to the present invention has an average particle di aneter preferably in
the range of 1 to 1000 [err]m nore preferably in the range of 2 to 500
[err]m It can be dispersed into a particle (primary particle) having

smal l er particle di aneter by being added to water under stirring.

The synt hefiowdexsi angoihe: ayersa® Rartdalie: diagedpr was measinesh from

obt ai ned bﬁpgayin a aqReous enul si on prqduced t hrough an enul si on

pol yneri zath Hﬂrhﬁ%iQ§:jﬁQSﬂ ¥y par ur at ed monomer or a diolefinic

et o ar a0 2%he’ symbol W YNditadls MR Yorddiedi? A 'S Shiaer
pt o group . ;
was unobtained, since a stable agueous emulsion was not
obtained by emulsion polymerization.

Evaluation of performance as admixture for mortar

The following methods were used for evaluating the
physical properties of molded.products formed by.preparing a
mortar having the following domposition and molding the same.

(Compositioh of mortar)

Cement 1 part

Synthetic resin powder 0.1 part
Sand 3.0 parts
Water 0.6 part

¢ Slump value : According fo JIS A-1173
* Flexural strength, compression strength, adhesion strength
and water absorptivity : according to JIS A-6203
¢ Impact resistance
Impact resistance was obtained by molding mortar into a

square plate of 6 cm X 6 cm X 0.35 cm as a specimen, curing
the plate at 20°C and 65% R.H. (relative humidity) for 25
days and thereafter measuring the minimum drop height at
which a dropped rigid sphere (67g) destroyed the specimen.
Example 1

| A glass-made vessel.eqﬁipped with a reflux condenser, a
dropping funnel, a thermometer, a nitrogen blowing-in nozzle

and a stirrer was charged with 8 parts of PVA having a

-
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an end thereof. As exanples of an initiator to be used for the
enul si on pol yneri zation, nention is nmade of water-soluble initiators
such as potassi um bromat e, potassium persul fate, ammoni um persul f at e,
hydr ogen peroxi de and tert-butyl hydroper oxi de; and oil -sol ubl e
initiators such as azobis(isobutyronitrile) and benzoyl peroxide. O

t hese i s pmereepiioc grieun @t onlyr one eng dheyeeds {PVA-d r sidange @fly by a
redox reactign with a nercapto group at_an end of the PVA. One of these
i ni tiat.orsPolymerizsddon Gfe Q.n degrego Pl Pdnalysigidsh 3O M ¥ator is

he | ni 1 SR oo SHAR, GBS G ok (i | SuLVATRRe /D) 2ok fha Tn |
hi ch the Ll ater Jos e bastaPln aiotng o svie el oy of the

dissolved in the water at 95°C. The resultant aqueous
solution of the PVA ﬁas adjdsted'to_pH=4 with dilute sulfuric
acid, and incorporated, under stirring at 150 r.p.m., with 10
parts of vinyl acetate. Then, the reaction system was
replaced with nitrogen, and the temperature in the system was
raised to 60°C. Subsequently, emulsion polymerization was
initiated by adding to the system, 5 parts of aqueous
solution of tartaric acid having a concentration of 5% and
thereafter continuously adding thereto aqueous solution of
hydrogen peroxide having a conceﬁtration of 0.5%. To the
system was continuously added 90 parts of vinyl acetate over
a period of 2 hours. The polymerization was finished at the
time when the concentration of the residual vinyl acetate
reached as low as 1% after 3 hours from the start of the
polymerization. As a result, there was obtained a stable
emulsion of polyvinyl acetate having a solid concentration of
50.5%. |

The mixture of 100 parts of the emulsion thus obtained
and 100 parts of water, and fine powder of anhydrous silicic
acid (average particle diameter of 2 ym) in an amount of 3%
based on the solid content in the aforesaid emulsion, were
sprayed separately and simultaneously into hot air at 100°C

and dried. As a result, there was obtained a synthetic resin
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method in which the initiator is continuously added with the progress
of the polynerization. : - 8- The
amount of the PVA to be used for enulsion polynerization is preferably 0.5
to 100 parts by weight, nore preferably 1 to 50 parts by weight,
particularly preferably 2 to 30 parts by weight per 100 parts by weight of
t he nononePOWder hR¥ipgsan,A¥esagre Paxtdfleodlanetpyacts 60k 8-t hdhe. 5 part

by wei ght, the_enul sion pol ri ' il
y g results of evaRua q%H % t%%g %%% E&I%¥eb% %%%?in Tables 1 and

2.

Comparative Example 1

The procedure in Example 1 was repeated to produce
emulsibn except that the dispersant as given in Table 1 was
used in place of PVA-1l. Subsequently, the procedure in
Example 1 was repeated to produce a synthetic resin powder
except that thé emulsion thus obtained was used. The results

of evaluation of the powder are given in Tables 1 and 2.

_ - Table 1.
Dispersoid? Dispersant® Average Dispersi Film-forming Antiblocking
(polymer) particle -bility properties properties
diameter of in water
secondary
particle
Cum)
Examplel  VAc PVA-1 60 O O O
Comparative
Example 1 .VAc PVA-2 65 A A A
Remarks
1) VAc : Vinyl acetate

2) PVA—1 : Modified PVA havihg a mercapto group at only one end thereof
(deéree of ‘polymerization of 1500, degree of hydrolysis of
96.0 mol%, mercapto group content of 1.5X10 ~° equi./g)
PVA—-2: Unmodified PVA (degree of polymerization of 1500,
degree of hydrolysis of 96.0 mol%)
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| ower, the nechanical stability and/or chem cal stability of the aqueous
di spersion which is obtained by adding the synthetic resin powder to water
beconmes |l ower, and the film strength becones Iower. On the other .hand in
the case where the anount of the PVAis nore than 100 parts by weight, the
vi scosity increases during the enul sion polynerization, it becones
difficult to renove the heat of reaction, and the water resistance of

films beconmes | ower. As a netthoa bdreadd ng the PVA to the reaction
system, —TEMTOM IS made of _a mettiod—T T Wit _the PYA TS5 coffectivety :
added in the initial stage Bhysigalepnapsrbiesofyeementdmootarand a nethod in
whi ch part of PVA T s added T the Tritiat—stage —tHhereof and tte _patrance TS
continuously addedlump h FhexupslogCempressiome Aﬁhewmi Watéron.  Impact
: value strength -strength strength absorptibity resistance
ke/cm® ke/cm? kg/cm? % cm
Example 1 35 59 230 19.5. 3.5 195
Comparative , .
Example 1 34 50 160 9.0 5.0 170
Examgie 2

A glass-made vessel equipped with a reflux condenser, a
dropping funnel, a thermometer, a nitrogen blowing-in nozzle
and a stirrer was charged with 5 parts of PVA having a
mercapto group at only one end thereof (PVA-3 : degree of
polymerization 6f 550, degree of hydrolysis of 88.3 mol%,
mercapto group content of 3.3 X 10"5 equivalent/g) and 90
parts of ion-exchanged water, and the PVA was completely
diésolved in the water at 95°C. The resultant aqueous
solution of the PVA was adjusted to pH=4 with dilute sulfuric
acid, and incorporated, under stirring at 150 r.p.m., with 10
parts of methyl methacrylate,.lo parts of n-butyl acrylate
and 0.1 part of n—dodecyl'mercaptan. Then, the reaction
system was replaced with nitrogen, and the temperature in the

system was raised to 70°C. Subsequently, emulsion
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In the emul sion polynerization, the PVA having a nercapto group at an end
thereof may be used in conmbination wth a previously known surfactant of
noni oni ¢, anionic, <cationic or anpholytic type, or a water-sol uble polyner
such as various PVAs or hydroxyethyl cellul ose. As a method for

addi ng the nononer to the reaction system there are usable a nethod in
whi ch the poAymerizetion was initiated by adding to the sygtem,c§ paatisvel y

added in the initial stage of the enulsion polynerization, a method in
whi ch part of agHeowsnsedution of potassium persulfate having a

cconcentration of 1%. To the system were continuously added
the mixture of 40 parts of methyl methacrylate, 40 parts of
n-butyl acrylate and 0.4 part of n-dodecyl mercaptan over a
period of 2 hours. The polymerization was finished at the
time when a conversion of 99.5% was achieved after 3 hours
from the start of the polymerization. As a result, there was
obtained a stable:emulsion of methyl methacrylate/n-butyl
acrylate copolymer having a solid concentration of 52.0%.
Thereafter, the procedure in Example 1 was repeated to
produce the synthetic resin powder except that the emulsion
thus obtained was used. The results of evaluation of the
powder are given in Tables 3 and 4.

Examples 3 to 4 & Comparative Examples 2 to 3

?he procedure in Example 2 was repeated to produce
emulsions except that the dispersant as given in Table 3 was
used in place of PVA-3. Subsequently, the procedure in
Example 2 was repeated to produce synthetic resin powders
except that the emulsion thus obtained was used. The results

of evaluation of the powder are given in Tables 3 and 4.
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added in the |n|t|al stage thereofyr gng { fge bglance is continuously added
with.the progress of thPADOLvnprLzaI|on and a nmethod in which the nononer

whi ch has peg ﬁ%‘igs" LDl%‘ﬁerbéfht‘”’at eAvéﬁg@dva“CmE’ﬁ(extﬂeFi'ﬁﬁ—f%frmildQ'A‘iﬂ%Wéﬁlng

is continuou t“tltc'léns ec bi‘BPﬁt BRYpdIa ﬁjﬁogelrhﬁ:s
enul sion pol yneri zatlon As the c b[.a%,s , a corrpoun aving a
nmercapto group is preferable fromg poi nt of chaln transfer

ef ficiency, which is exenplified b a nercaptans such as n-octyl

mer capt an, n-dodecyl nercaptan and Erint) dodecyl nercaptan; 2-nercaptoethyl
al cohol__and 3- nercaptopropionic acl Ihe amunt of the chain

transfer agent to be added i s preferably 5 parts or l.ess by weight per 100

parts Pyapifiedt  MMA, PVA-3 80 e O O
n-BA _ '
' PVA-1/
Example 3 MMA, - PVA-3 65 O @) O
n-BA (1/1)
Example 4 MMA, PVA-5 60 O O O
n-BA :
Comparative MMA, PVA-4 — ' — = —
Example 2 n-BA '
Comparative MMA, nonionic :
Example 3 n-BA  surfactant 50 X - X
Remarks
1) MMA :  methyl methacrylate
n—BA : n-butyl acrylate .

2) PVA—1: Modified PVA having a mercapto group at only one end thereof
' (degree of polymerization of 1500, degree of hydrolysis of
96.0 mol¥%, mercapto group content of 1.5 X10 ~° equi./g)
PVA—-3: Modified PVA having a mercapto group at only one end thereof
(degree of polymerization of 550, degree of hydrolysis of
88.3 mol¥, mercapto group content of 8.3 X10 ~° equi./g)
PVA—4: VUnmodified PVA (degree of polymerization of 550,
- degree of hydrolysis of 88.3 mol})
PVA-5_: Modified PVA tiaving a mercapto group at only one end thereof
(degree of polymerization of 510, degree of hydrolysis of
93.0 mol%, mercapto group content of 4.0 X10 ~° equi./g)

Nonionic surfactant =~ : Nonipol 200 (Produced by Sanyo Chemical Industries

Co., Ltd.)
| This Sheet Has Been Replaced
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of the nonomer. In the case where the amount of the chain transfer agent
IS nore than 5 parts by weight, the emul sion polynerization stability
becones | ower, the nol ecul ar weight of the polynmer particles becones
remarkably |ower, and the physical properties of the filmbeconme |ower.
The synthetic resin powder according to the present invention is obtained
by drying the aqueous enmul sion pro gh through t he above-nenti oned
enul si on pol yneri zati on. As drylng ﬁb & ndntion i s nade of spray

dryi ng,. heating drylng, T dr |yopn|||2|ng, T Fthese, spray
drying is preferable. %iy fﬂﬂﬁf lﬁﬁn@f(ﬁﬁmﬁétZ%ﬂiéabf

Slump Flexural Compression Adhesion Water - Impact
value strength strength strength absorptibity resistance
kg/cm? kg/cm? kg/cm? % cm
Example 2 36 6 3 220 20. 0 3.0 200
Example3 36 68 230 220 2.5 200
Example 4 35 60 200 18.0 3.0 190
Comparative
Example 2 - - - B — - -
Comparative :
Example 3 - 23 4 2 105 4. 5 4. 0 160
Example 5

A pressure resistant autoclave equipped with a nitrogen
blowing-in nozzle and a thermometer was charged with 100
parts of 4% aqueous solution of PVA having a mercapto group
at ohly one end thereof (PVA-6 : degree of polymerization of
350, degree of hydrolysis of 88.5 mol%, mercapto group
content of 7.0 X 10_5 equivalent/g). The resultant aqueous
soiution of the PVA was adjusted to pH=4 with dilute sulfuric

acid, and incorporated with 60 parts of styrene and 1 part of
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-10- di sc system nozzle system etc. As the heat source for drying,
mention is made of heated air, heated steam etc. As drying conditions, it
i's preferable to set the size and type of a spray dryer, and the
concentration, viscosity and flow rate of the aqueous enulsion so as to
obtain sufficiently dried powder at drying tenperature in the range of 40
to 150C tert-ddddayl memmaptar. ofTher atthe raddicion isystem swas het i
resin powder is about equilibriumnoisture content, it is preferably 3% or
| ess by weingplacasd ovigleinsktaggendoand |the temperatgre in the TggstemiwRs i c
resin powder accordiqﬂ)to t he present

raised to °C by introducing under pressure 40 parts of

butadiene from a pressure resistant measuring instrument.

Subsequently, emulsion polymerization was initiated by

introducing under pressure into the system, 10 parts of

ammonium persulfate having a concentration of 2%. The

pressure inside the autoclave was 4.5 kg/cm2 before the start

of polymeriiation, but was lowered to 0.3 kg/cm2 after 20

hours from the start thereof, when the conversion to polymer

was 99.2%.

As a result, there was obtained a stable emulsion of

styrehe/butadiene copolymer having a solid concentration of

49.1%. Thereafter, the procedure in Example 1 was repeated

to produce the synthetic resin powder except that the

emulsion thus obtained was used. The results of evaluation

of the powder are given in Tables 5 and 6.

Example 6 & Comparative Examples 4 to 5

The procedure in Example 5 was repeated to produce.
emulsions except that the dispersant as given in Table 5 was
used in place of PVA-6. Subsequently, the procedure in
Example 5_was repeated to pfodﬁce synthetic resin powders
except that the emulsion thus obtained was used. The results

of evaluation of the powder are given in Tables 5 and 6.
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I nvention may be incorporated with a water-soluble additive in order to
further enhance its dispersibility in water. The water-souble additive is
preferably added to the aqueous emnulsion, followed by spray drying. The
amount of the water- soluble additive to be added is set to the extent
that such addition does not exert adverse influence on the physical
properties such as water resistahcebofl ehebsynthetic resin powder.

As examnptesof the water-sotubl e addrtive;,—entiomris—nade—of

wat er - sol Ubisgepsoidier Disnarsast BvAvenygr oxyebispersi dFilm-germingeAnyiblocking
cel lul ose, st(@ptymesarivati ve, polrg_jl\l?it le pyrbdiitsioreropsot ies hy peoperdiede,
wat er - sol ubl e al kyd resin, waterdiameien efphemwater resin, water-soluble
urea resin, water-soluble nel anis¢éondatiyn, wat er-sol ubl e

particle
(um
Example5  St,BD PVA-6 55 e O O
Example6  St,BD  PVA-3 60 o O O
Comparative St,BD PVA-7 - — - —
Example 4 ‘
Comparative .St,BD anionic 40 X - X
Example b surfactant
Remarks
1) St : Styrene
BD : Butadiene

2) PVA—3 : Modified PVA having a mercapto group at only one end thereof
(degree of polymerization of 550, degree of hydrolysis of
88.3 molX, mercapto group content of 3.3X10 ~° equi./g)
PVA—-6 : Modified PVA having a mercapto group at only one end thereof |
(degree of polymerization of 350, degree of hydrolysis of
88.5 mol%, mercapto group content of 7.0X10 ~° equi./g)
PVA-T7 : Unmodified PVA (degree of polymerization of 350,
degree of hydrolysis of 88.5 mol%) |

Anionic surfactant : Sundet BL(produced by Sanyo Chemical Industries Co., Ltd.)
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napht hal enesul fonic acid resin, water-soluble amno resin,

wat er - sol ubl e pol yam de resin, water-soluble acrylic resin, water-soluble
pol ycarboxylic acid resin, water-soluble polyester resin, water-soluble
pol yur et hane resin, water- soluble polyol resin and water-sol ubl e epoxy
resin. In addition, the synthetic resin powler according to the
present invention is preferably incorporated with an anti bl ocki ng agent

(anticaking agent) in order to furfhern, jeghange its storage stability and
dispersihility in water

Physical properties of cement/mortar

Slump Flexural Compression Adhesion Water [mpact
value strength strength strength absorptibity resistance
kg/cm® kg/cm? kg/cm? % cm
Example 5 34 5 7 190 21. 0 2. 0 195
Example 6 35 61 220 22. 0 2.0 200
Comparative - - - - - -
Example 4
Comparative 2 5 40 1156 5.0 5. 5 165
Example b
Example 7

A pressure resistant aufoclave equipped with a nitrogen
blowing-in nozzle and a thermometer was charged with 80 parts
of 6.25% aqueous solufion of PVA having a mercapto group at
only one end thereof (PVA-8 : degree of polymerization of
800, degree of hydrolysis of 88.0 mol%, mercapto group
content of 2.7 X 10-5 equivalent/g). The resultant aqueous

solution of the PVA was adjusted to pH=3.5 with dilute

sulfuric acid, and incorporated with 80 parts of vinyl

This Sheet Has Been Replaced

- 24 - I



The anti bl ocki ng agent nmay be added to the synthetic resin powder obtai ned
by spray- drying, followed by uniformmxing, but it is preferably added to
t'he aqueous emul sion, followed by spray drying. The ani ti bl ocki ng
agent is preferably an inorganic powder in the formof fine particle
having an average particle diameter of 0.1 to 10 [err]m As the inorganic
powder, neadetate.s Rhen,ofthenlnsagtics systhen wasyrepdanad it icic

acid, alumnumsilicate, white carbon, talc and alumna white. Mreover,

an or gani c Tfitiagen,s anshihe tﬁ@m dm the s¥Rten Ha8 PRt o be

05" 0 16068 e e asmiant o, R otad e aras BESaERee ©f

synthet|c res'néﬁgMgﬂfoc(ggé“égJ}éﬁéﬁmaF”fgggﬁre of 45 kg/cm2 5 parts
of 5% aqueous solution of Rongalite was added to the system,
and 0.4% aqueous solution of hydrogen peroxide was
continuously added to the system to initiate polymerization.
The polymerization was finished at the time when the
concentration of the residual vinyl acetate reached as low as
1% after 3 hours from the start of the polymerization. As a
result, there was obtained a stable emulsion of
ethylene/vinyl acetate copolymer having a solid concentration
of 55.0%. Thereafter, the procedure in Example 1 was
repeated to produce the synthetic résin powder except that
the emulsion thus obtained was used. The results of
evaluation of the powder are given in Tables 7 and 8.

Comparative Example 6

The procedure in Example 7 was repeated to produce a
emulsion except,fhat the dispersant as given in Table 7 was
used in place of PVA-8. Subsequently, the procedure in
Example 7 was repeated to produce a synthetic resin powder
except that the emulsion thus obtained was used. The results

of evaluation of the powder are given in Tables 7 and 8.
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i nvention may be incorporated with a kind of additives in accordance with
t he purpose of use. The synt hetlcgkssb q[/)\nomﬂer when used as an adm xture
f'or a cenent or nortar, i ncor e]d an_air-entraining agent (AE

agent) a V8 Spor doT0Y pRRRH Y ohrbtded "9idgerss m he
3fg$e£ proofing S%erYE““'S? the |ike. Ltic %inapqtnl 2 g% g C@%& n§

for an adhesive, is incorporated 'scosli y | mpr ovi ng agent a
wat er- _retaining agent, a tacki fybgptl%qé a thickening agent or
(um)

Example7 Et.VAc PVA-8 60 O O O

Comparative

Bxample6  Et,VAc  PVA-9 65 A A A

| Remarks
1) VAc : Vinyl acetate
Et : Ethylene

2) PVA—-8 : Modified PVA having a mercapto group at only one end thereof
(degree of polymerization of 800, degree of hydrolysis of
88.0 mol¥, hercapto group content of 2.7X10 ~° equi./g
PVA—-9 : Unmodified PVA (degree of polymerization of 800,
degree of hydrolysis of 88.0 mol%)

Table 38
Physical properties of cement/mortar
Slump Flexural Compression Adhesion Water Impact
value strength strength strength absorptibity resistance
kg/cm* kg/cm? ke/cm® % cm
Example 7 36 57 200 18.5 - 3.0 195
Comparative 835 52 175 12.5 3.5 180

Example 6

-—_
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the like. The synthetic resin powder, when used for a paint binder, is

I ncorporated with a viscosity inproving agent, a thickening agent a

pi gment - di spersi-ng agent, a stabilizing agent or the |ike.

the synthetic resin powder of the present |nve !!m (ml !l'ﬂeﬂmumge form of
powder durin trans ortation, it can easily be

addi ng wat Alﬂﬁﬂwlaﬂlrrlng because it is excel!ent

dispersibility in water and bl ocking resistance. The synthetlc resin
powder is excellent also in filmformng properties, and thus can

referably be u adm xture fory a rta etc The synthetic
IrOesi n povxéelr ac rﬁa\e&}q r@mméeﬁ ﬁ{r}&ﬁl} (ﬁ?m%?e??%ﬁd’%’s)"%ﬁ?y dRA&t ure

Lg:tg m)rtafrro“{ an 'd oratael_q_l;t r{fi\'xrse-:-{turar".:ead.' m%nrpolﬂtrgr o pregl é)%f/nilcto 50

monomer and a polyvinyl alcohol chemically bonded through a
sulfide bond at an end thereof to the surface of a particle

of said polymer.

2, The synthetic resin powder according to Claim 1 wherein
the particle of said polymer is a particle of an acrylic
ester polymer and said polyvinyl alcohol has an average

degree of polymerization of 500 or more.

3.  The synthetic resin powder according to Claim 1 wherein
the particle of said polymer is a particle of a diolefinic
polymer and said polyvinyl alcohol has an average degree of

polymerization of 100 or more.

4, A synthetic resin powder obtained by drying an aqueous
emulsion produced through an emulsion polymerization of an
ethylenically unsaturated monomer or a diolefinic monomer in

the presence of a polyvinyl alcohol having a mercapto group.

5. An admixture for mortar which comprises said synthetic

resin powder as set forth in any one of Claims 1 to 4.
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by weight, nore preferably 2 to 30 parts by weight per 100 parts by weight
of a.cenent contained in the nortar. - As a nethod for adding the

synthetic resin powder to a nortar or cenent, nention is nade of a nethod
conprising the steps of preparing in advance an aqueous di spersion of the

synthetic resin powder and thereafter preparing a conposition of an
aqueous sIdﬁﬁﬁggﬁﬂhﬁﬁkﬂﬂguﬂﬂﬁgk9§gﬁﬁous di spersion thus prepared; a

met hod in which the synthetic resin powder is added in the form of powder
to an aqueous slurry of nortar - 13 -

There is disclosed a synthetic resin powder comprising
a polymer made from an ethylenically unsaturated monomer or a
diolefinic monomer and a polyvinyl alcohol chemically bonded
through a sulfide bond at an end thereof to the surface of a
particle of the polymer. Although the synthetic resin powder
of the present invention can be in the form of powder during
transportation, it can easily be dispersed in water by
adding water'thereto under stirring, because it is excellent
in dispersibility in water'and b%ocking resistance. The
synthetic resin powder is excellent also in film forming
properties, and thus can preferably be used as an admixture .

for a mortar, etc.
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at the tine of

‘and sand

i ncor por ate

pafter a conposi tion of an aqueou$
t|c resin powder is prepared; and the |ike nethods.
scri bed nethod-is +qrost preferable. The

dm xture for nortar) accqrding to the present

sl ur Mgt

its preparation; a nmethod in which the synt eBEBbNH§MENT‘3HEET
fpowder is added in the formof powder to a powdery conpos

. uct. © Th ya?)c/).r ggﬁ%ﬁ%’bﬁﬁ'& J‘@;‘Lgml )paggsﬂ?grpaged 2

d with the emul sion of acrylic acid estéer
BACKGROUND OF THE INVENTION # Abstract paged

1. Field of the Invention

wat of the conventional nortar-n leﬁ/gda1ﬂﬁ9duotpggwllflﬁ)|p§ged-—

SG

DATE OF RECEIPT..2{*H%, .

The present invention relates to a synthetic resin
powder e#cellent in dispersibility in water.
2. Description of the Related Arts

An aqueous emulsion comprising an aqueous medium and
polymer pafticles with small particle diameters dispersed
therein has been employed in a variety of uses such as
admixtures for cement or mortar, adhesives, binders for
coating materials and the like. However, such an aqueous
emulsion has involved the problems of a high fransportation
cost becausé of water as a dispersion medium contained in an
amount of about 50% by weight, and disposal of the containers
éfter use.

Under such circumstances, there is a demand for a

' synthetic resin powder which, although being in the form of

powder during transportation, can easily be dispersed in
water by adding water thereto under stirring at the time of
use. i

-As a synfhetic resin powder having dispersibility in
water, there are known a vinyl ester polymer powder obtaingd
by spray-drying an aqueous emulsion obtained through an
emulsion polymerization of a vinyl ester monomer by the use
of a polyvinyl alcohol (hereinafter abbreviated as "PVA") as

a dispersant (disclosed in Japanese Patent Application Laid-



pol y of styrene/butadi ene copol yner (SBR) REPLACEMENTt$REET
foll I nvention wll be described in nore detail with

r-ef erfe - anpl es, which however, shall not restrict the

presgnt} i pven eto. In the working exanples, part, parts and % are
each | daséd B . { Method for eval wai ng synthetic resin powder

The flolLowi ‘were used for evaluating the physical properties of

t he obtai ned by adding 100 parts of ion-exchanged wat er
to 1 nthetic resin powder and sufficiently stirring the

i L AL R M
powder and a diolefinic polymer powder each obtained by
spray-drying an aqueous emulsion obtained through an emulsion
polymerization of a (meth)acrylic ester monomer or a
diolefinic monomer by the use of a low moleculgr wéight
surfactant as a dispersant.

However, any of the conventional synthetic resin powders
has involved the problem of low dispersibility in water. 1In
addition in the case of a vinyl ester polymer powder, there
has been the problem of low alkali-resistance when used as an

admixture for a mortar.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a
* synthetic resin powder which is excéllent in dispersibility
in water and well suited to use as an admixture for a_mortar,
etc.

Intensive research and investigatioh were made by the
present inventors in order to solve the above-mentioned _
problems. As a result, there have been found a synthetic
resin powder which comprises a pélymer made from an
ethylenically unsaturatéd monomer or a diolefinic monomer and
a polyvinyl alcohol chemically bonded through a sulfide bond
at an end (preferably at only one end) thereof to the surface
of a particle of said polymer; a synthetic resin powder

| obtained by drying an aqueous emulsion produced through an
emulsion polymerization of an ethylenically unsaturated

monomer or a diolefinic monomer in the presence of a
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polyvinyl alcohol having a mercapto group at an end
(preferably at pnly one end) thereof; and an admixture for

mortar which comprises said synthetic resin powder. The

. present invention has been accomplished on the basis of the

foregoing finding.

DETAILED DESCRIPTION OF THE PREFERRED EMBQDIMENTS
In the case of the synthetic resin powder according to

the present invention, the polymer particle that becomes a
dispersoid, when édded to water, is the particle of a polymer
made from an ethylenically unsaturated monomer or a
diolefinic monomer.

| As examples of the ethylenically unsaturated monomer,
mention is made of olefins such as ethylene, propylene and

isobutene; halogenated olefins such as vinyl chloride,

-vinylidene chloride, vinyl fluoride and vinylidene fluoride;

vinyl esters such vinyl formate, vinyl acetate, vinyl
propionate, vinyl versatate and vinyl pivalaté; (meth)acrylic
acid esters such as (meth)acrylic acid, methyl -
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, isopropyl (meth)acrylate, n-butyl
(meth)acrylate, isobutyl (meth)acrylate, tert-butyl
(meth)acrylate, 2-ethylhexyl (meth)acrylate, dodecyl
(meth)acrylate and octadecyl (meth)acrylate; acrylamide
series monomers such as acrylamide, methacrylamide, N-

methylolacrylamide, N,N-dimethylacrylamide, acrylamide-2-

.methylpropanesulfonic acid and sodium salts thereof; nitriles

such as acrylonitrile and methacrylonitrile; allyl compounds
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under a load of 25 g/cnferr]. O Bl ocking hardly occurred

A Partial | guclyh® E1I Bf B adytdtOCddidallyl chloride; styrenic monomers

such as styrene, oc-methylstyrene, p-methylstyrenesulfonic
acid and sodium salts thereof and potassium salts thereof:;
and N-vinylpyrrolidone.

As examples of the diolefinic monomer, mention is maae
of butadiene, isoprene and chloroprene.

One of these monomers is used alone or in combination
with at least one ofher.

On the other hand, the PVA chemically bonded (graft
bbnded) through a sulfide bond at an eﬁd thereof to the -
surface of thé particle of the above~-mentioned polymer, when
added to water, exhibits tﬁe function as a dispersant.

'Frbm the viewpoints of dispersibility in water of the
synthetic resin powder and film strength thereof,.the
viscosity-average degree of polymerization (hereinafter
abbreviated as degree of polymerization) of the PVA is
preferably 100 or more, more preferably 200 or more,
particularly preferably 500 or more; and the degree of
polymerization of the PVA is preferably 5000 or less, more
preferably 3500 or less, particularly preferably 2000 of
less. | '

In the case where the particle of the aforesaid polymer
is that of an acrylic ester polymer, the degree of
polymerization of the PVA is preferably more than 500 and not
more than 2500, more preferably more than 500 and not more

than 1500.

On the other hand in the case where the particle of the
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aforesaid polymer is that of a diolefinic polymer, the degree

of polymerization of the PVA is preferably 100 to 2000, more
preferably 100 to 1500.

Whe;eas one kind of the PVA may be used alone, at least
two kinds of the PVAs having a degree of polymerization
different from each other can be used in combination so that
thé degree of polymerization of the combination falls within
the above-mentioned range. |

On the other hand, from the viewpoints of water
solubility, etc. of the PVA, the degree of hydrolysis of the
PVA is preferably 40 to 99.99 mol%, more preferably 50 to
99.9 mol%, particularly preferably 60 to 99.5 mol%.

As the PVA chemically bonded through a sﬁlfide bond at
an end thereof to the surface of the particle of the
aforesaid polymer, preferable is a PVA originating from a PVA
having a merbapto group at an end thereof. As a PVA having a
mercapto group at an end thereof, it is preferably a PVA
having a mercapto group at one end only thereof from the
viewpoints of preventing formation of disulfide bond in the
PVA itself and preserving the water solubility thereof.

The PVA having a mercapto group at only one end thereof
can be obtained, for exémple, by hydrolyzing a polyvinyl
ester obtained by polymerizing a vinyl ester monomer in the
presence of a thiol acetate.

As examples of the vinyl ester monomer, mention is made
of vinyl formate, vinyl acetate, vinyl propionate, vinyl

valerate, vinyl caprylate, vinyl laurate, vinyl stearate,
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The PVA may be copolymerized with an other comonomer.

As examples of the comonomer, mention is made of olefins such
as ethylene, propylene, i-butené and isobutene; (meth)acrylic
acid; (meth)acrylic acid esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)écrylate, isopropyl (meth)acrylate, n-butyl
(meth)acrylate, tert-butyl (meth)acrylate, 2-ethylhexyl
(meth)acrylaté, dodecyl (meth)ac:jlate and octadecyl
(meth)acrylate; vinyl ethers such as methylvinyl ether, n-
propylvinyl ether, isopropylvinyl ether, n-butylvinyl ether,
~isobutylvinyl ether, tert-butylvinyl ether, dodecylvinyl
. ether and stearylvinyl ether:; nifriles such as acrylonitrile
and methacrylonitrile; halogenated vinyls such as vinyl
chloride, wvinylidene chloride, vinyl fluoride and vinylidene
fluoride; allyl compounds such as allyl acetate and allyl
chloride; carboxyl group-containing compound and esters
thereof such as fumaric acid, maleic acid, itaconic acid,
maleic anhydride, phthalic anhyd:ide, trimellitic anhydride
and - itaconic anhydride; sulfonic acid group-containing
compounds such as ethylenesulfonic acid, allylsulfonic acid,
methallysulfonic acid and 2-acrylamide-2-
methylpropanesulfonic acid: vinyl-silane compound such as
vinyltrimethoxysilane; isopropenyl acetate; and 3-
(meth)acrylamidepropyltrimethylammonium chloride. The

content of these monomer unifs is preferably 5 mol% or less.
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The synthetic resin powder (secondary particle)
according to the present invention has an average particle
diameter preferably in the range of 1 to 1000 um, more
preferably in the range of 2 to 500 um. It can be dispersed
into a particle (primary particle) having smaller particle
diameter by being added to water under stirring.

The synthetic resin powder according to the present
invention is obtained by drying an aqueous emulsion produced
through an emulsion polymerization of the ethylenically
unsaturated monomer or a diolefinic monomer in an aqueous
medium.in the presence of the PVA having a mercapto group at
an end thereof.

As examples of an initiator to be used for the emulsion
polymerization, mention is made of water-solubie initiators

- such as potassium bromate, potassium persulfate, ammonium
persulfate, hydrogen peroxide and tert-butylhydroperoxide;
and oil-soluble initiators such as azobis(isobutyronitrile)
and benzoylperogiae. Of these is preferable the initiator
which generates a radical only by a redox reaction with a
mercapto group at an end of the PVA. One of these initiators
is used alone or in a redox system in which the initiator is
combined with a various kind of reducing agents. As a method
for adding the initiator to the reaction system, mention is
made of a method in whicﬁ the initiator is collectively added
in the initial stage of the emulsion polymerization and a
method inlwhich the initiator is continuously added with the

progress of the polymerization.
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conpl et e ySwgbiipkégd in the water at 95C. The resultant aqueous sol ution

of thef PVA df*d8t gd fto pH=4 with di bgte-sulfuric acid, and

I ncorppriated, under stiirjring at 150 r.p.m, wth 10 parts of vinyl

acetatp. Then, the reactfion systemwas replaced with nitrogen, and the

t enper atte—+a—the—syst€m was raised to 60[err]C. Subsequently, enulsion

pol ynmerization was initiated by adding to the system 5 _parts of aqueous

sol ution of tartZhecamenathafi f eapgbng@nbﬁaﬂﬁéﬁ §PT59MUAZLOPher eaf t er

conti nuously adding t heret 0 aquequs sol ution of _ _hydrogen geroxigg havi ng a
concent r at | BRlymegigatrien ifcpreferably 0.5 to 100" parts by weight, more

preferably 1 to 50 parts by weight, particularly preferably 2

o)

to 30 parts by weight per 100 parts by weight of the monomer.
‘In the case where the amounf 6f the PVA is less than 0.5 part
by weight, the emulsion polymerization stability becomes
lowér, the mechanical stability and/or chemical stability 6f
the aqueous dispersion which i% obtained by adding the
synthetic resin powder to water becomes lower, and the film
strength becomes lower. On the'other hand in the case where
the amount of the PVA is more than 100 parts by weight, the
viscosity increases during the emulsion polymerization, it
becomes difficult to remove the heat of reaction, and the
water resistance of films becomes lower.

As a method for adding the PVA to the reaction system,
mention is made of a method in which the PVA is collectively
added in the initial stage of the emulsion polymerization and
a method in which part of PVA is added in the initial stage
thereof and the balance is continuously added with the
progfess of the polymerization.

In the emulsion polymerization, the PVA having a
mercapto group at an end thereof may be used in combination
with a previously known surfactant of nonionic, anionic, |
cationic or amphélytic tYpe, or a water-soluble polymer such
as various PVAs or hydroxyethyl cellulose.

As a method for adding the monomer to the reaction

~ system, there are usable a method in which the monomer is
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added in the initial stage thereof and the balance is
continuously added with the progress of the polymerization
and a method in which the monomer which has been emulsified
in water in advance by the use of a dispersant is
continuously added.

A chain transfer agent may be added in the emulsion
polymerization. As the chainiiransfer agent, a compound
having a mercapto group is preferable from the standpoint of
chain transfer efficiency, which is exemplified by alkyl
mercaptans such as n-octyl mercaptan, n-dodecyl mercaptan and
tert-dodecyl mercaptan, 2-mercaptoethyl alcohol and 3-
mercaptopropionic acid.

The amount of the chain transfer agent to be added is
preferably 5 parts or less by weight per 100 parts by weight
of the monomer. In the case where the amount of the chain
transfer agent is more than Srparts by weight, the emulsion
polymerization stability becomes lower, the molecular weight
of the polymer partiéles becomes remarkably lower, and the
physical properties of the film become lower.

The synthetic resin powder according to the present
invention is obtained by dryiﬁg the agueous emulsion produced'
through the above-mentioned emulsion polymerization. As
drying method, mention is made of spray drying, heating
drying, blast drying, lyophilizing, etc. Of these, spray

drying is preferable. As spraying method, mention is made of
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Conpar le L The procedure in Exanple 1 was repeated to
prddgc ngWﬂggqu?o bxcept that the dispersant as given in Table 1 was
usgd At 1. Subsequently, thggprocedure in Exanple 1 was
regeated to produce f synthetic resin powder except that the enul sion

t hus—obtai ned was used. The results of eval uation of the powder are
given in TaBligs &y8REm?2 nozzle system, etc. As the heat 588rkeffor!

drying, mention is made of heated air, heated steam, etc. As
drying conditions, it is preferable to set the size and type
of a spray dryer, and the concentration, viscosity and flow
rate of the aqueous emulsion so as to obtain sufficiently
dried powder at drying temperature in ;he range of 40 to
150°C.

While the content of volatile matters in the synthetic
resin powder is about equilibéium moisture content, it is
preferably 3% or less by weight, more preferably 2% or less
by weight. |

The synthetic resin powder according to the present
invention may be incorporated with a water-soluble additive
in order to further enhance its dispersibility in water. The
water-souble additive is preferably added to the aqueous
emulsion, followed by spray drying. The amount of the water-
soluble additive to be added is set to the extent that such
addition does not exert adveré% influence on the physical
properties such as water resistance of the synthetic resin
powder.

As examples of the water-soluble additive, mention is

. made of water-soluble polymer such as PVA,.hydroxyethyln
cellulose, methyl cellulose, starch derivative, polyvinyl
pyrrolidone, polyethylene oxide, water-soluble alkyd resin,
water-soluble phenolic resin, water-soluble urea resin,
wafer-soluble melamine resin, water-soluble

naphthalenesulfonic acid resin, water-soluble amino resin,



ITS T

Di speﬁmkﬁ'{w.r”ﬂ] sBEslpgrsant[err] Average Di spersi Fil mforﬁﬁﬁbACEMEm HEE
Ant | bf-ecktn ‘( ol ymer) particle -bility properties
Jpropef ; _ . di ameter of in water
secgnjaby?9507996 i particle
([er_mlﬂnEQMMeﬂ VAC - PVA-1—11— 60 @) @)

Corrpar atlve Exanpj e 1 VAC PVA- 2 6 5 [err]
Ren&r“o H—VAC “ Vinyl acetate 2) PVA- | : Modified PVA having a
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polyester resin, water-soluble polyurethane resin, water-
soluble'polyol resin and water-soluble epoxy resin.

In addition, the synthetic resin powder according to the
present invention is preferably incorporéted with an
antiblocking agent (anticaking agent) in order to further
enhance its storage stability and diépersibility in water.
The antiblocking agent may be added to the synthetic resin
poﬁder obtained by spray drying, followed by uniform mixing,
~but it is preferably added to the agqueous emulsion, followed
Sy sbray drying.

The anitiblocking agent is preferably an inorganic
powder in the form of fine particle having an average
particle diameter of 0.1 to 10 um. As the inorganic powder,
mention is made of calcium carbonate, clay, anhydrous silicic
acid, aluminum silicate, white carbon, talc and alumina
white. Moreover, an organic fiiler is usable. The amount of
‘the antiblocking agent to be used is preferably 20% or less
by weight, more preferably in the range of 0.2 to 10% by
weight based on the synthetic resin powder.

The synthetic resin powder according to the present
invention may be incorporated with a kind of additives in
accordance with the purpose of use. Thé synthetié resin
'powder, when used as an admixture for a cement or mortar, is
. incorporated with an air-entraining agent (AE agent) a water-

reducing agent, a fluidizing agent, a water-retaining agent,
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a thickening agent, a waterproofing agent or the like. The
synthetic resin powder, when used for an adhesive, is
incorporated with a viscosity improving agent, a water-
retaining agent, a tackifying agent, a thickening agent or
the like. The synthetic resin powder, when used for a paint
binder, is incorporated with a viscosity improving agent, a
.khickening agent, a pigment-dispersing agent, a stabilizing
agent or the like. |

Although the synthetic resin powder of the present
invention can be in the form of powder during transportation,
it can easily be dispersed in water by adding water thereto
under stirring, because it is excellent in dispersibility in
water and blocking resistance. The synthetic résin powder is
excellent also in film forming properties, and thus can
preferably be used as an admixture for.a mortar, etc.

The synthetic resin powder according to the present
invention, when used.as an admixture for a mortar, is
‘incorporated therein in an amount of preferably 1 to 50 parts
by weight, more preferably 2 to 30 parts by weight per 100
parts by weight of a cement contained in the mortar.

As a method for adding the synthetic resin powder to a
mortar or cement, mention is made of a method comprising the
steps of preparing in advance an aqueous dispersion of the
synthetic resin powder and thereafter preparing a composition
of an agqueous slurry of mortar and the aqueous dispersion
thus preoared; a method in which the synthetic resin powder

is added in the form of powder to an agqueous slurry of mortar
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synthetic resin powder is added in the form of powder to a
powdery composition of cement and sand; etc. and thereafter a
composition of an aqueous slurry of the mortar and the
synthetic resin powder is prepared; and the like methods. 'Of
these, the‘lastly described method is most preferable.

The composition of the aqueous slurry of motar obtained
by adding the synthetic resin powder (admixture for mortar)
according to the present invention is cured usually by a
conventional method and is made into a molded product.

The aforesaid molded product is favorably used for the
same use as that of the conventional mortar-molded product
which is-incorporated with the emulsion of acrylic acid ester
polymer or the emulsion of styrene/butadiene copolymer (SBR).

In the following, the present invention will be.
described in.more detail with reference to working examples,
which however, shall not restrict the present invention
thereto. In the working examples, part, parts and % are each
based on weight.

Method for evaluating synthetic resin powder

The following methods were used for evaluating the
physical properties of the aqueous dispersion obtained by
adding 100 parts of ion-exchanged water to 100 parts of the
synthetic resin powder and sufficiently stirring the
resultant mixture with a stirrer. |
Dispersibility in water

QO: Uniformly dispersed (the ratio of 325 mesh-on being



nmet hyl efy+aten J0 parts of n-butyl acrylate and 0.1 part of

n- dofefyl merca 2 hen, the reaction system was replaced with .

ni trpgeny. hﬁﬁct{?f@ erature in the systemwas raised to 70[err]C.
Subsgq ent“L,,g_auLSL_ 14 -19-

poly ' ' Initiated by addlng to the system 5 parts of aqueous
solu ersul fate having a concentration of 1% To the

system were conti nuQos wraddes)

A ¢t Substantially dispersed, but dispersed particles
being'large in particle diameter (the ratio of 325
mesh-on being 30 to 50%)

)(; Poorly dispersed (the ratio of 325 mesh-on being 60%
Oor more)

: Synthetic resin power being unobtained

¢« Film-forming properties

An evaluation was made of the properties of the films
formed by casfing the aqueous dispersion onto a glass plate
and drying the cast liquid at 50°C.

O: Uniform and tough film being obtained

A: Film being obtained but britfle

.X: Uniform film being unobtained
—: Aqeuous dispersion of synthetic resin powder
being unobtained
* Antiblocking properties

An observation was made of the state of the synthetic
resin powder which was placed in a vessel and allowed to
stand for 10 days at 20°C and 65% R.H. (relative humidity)
under a load of 25 g/cmz.

Q: Blocking hardly occurred

. A: Partially agglomerated by blocking
X: Wholly agglomerated by blocking
—: Synthetic resin powder being unobtained
* Average particle diameter

A microscope observation was made on the synthetic resin

under stirring at 150 r.p.m, w th 10 REPLAGEMENIT SHEET
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acry aﬁ@mgm@]ﬁgggn of n-dodecyl nercaptan over a- period of 2 hours. The
pol yjre :zacisn-mmq Hinfished at the tine when a conversion of 99.5%was
achi pvkd_after hourd fromthe start of the polynerization. As a result,
therp Aa§‘18§ChﬁWéd a |stabl e emul si on of,gret hyl nethacryl ate/ n-buty
acryfape_copol yner _hawving a solid concentration of 52.0% Thereafter, the
prockdure in Exanple 1 was repeated to produce the synthetic resin powder
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enul si ons except ‘that the di spersant as given in Table

100 particles (secondary particles).

The symbol "-" indicates that the synthetic resin powder
was unobtained, since a stable aqueous emulsion was not
obtained by emulsion polymerization.

Evaluation of performance as admixture for mortar

The following methods were used for evaluating the
physical properties of molded products formed by preparing a
~mortar having the following composition and molding the same.

(Composition of mortar)

Cement 1 part
Synthetic resin powder 0.1 part
Sand 3.0 parts
Water 0.6 part

¢ Slump value : According to JIS A-1173
* Flexural strength, compression strength, adhesion strength
"and water absorptivity : according to JIS A-6203
* Impact resistance
Impact resistance was obtained by molding mortar into a
square plate of 6 cm X 6 cm X 0.35 cm as a specimen, curing
the plate at 20°C and 65% R.H. (relative humidity) for 25
days and thereafter measuring the minimum drop height at
which a dropped rigid sphere (67g) destroyed the specimen.
Example 1
A glass-made vessel equipped with a reflux condenser, a
dropping funnel, a thermometer, é nitrogen blowing-in nozzle

and a stirrer was charged with 8 parts of PVA having a
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rep a%ﬂm»ﬁgmd&mﬁ‘rs nthetic resin powlers except that the enmul sion thus
h

_obt gi ned- mas usedw' results of evaluatlon of the powder are given in
"Tablles : _ -20 -
Ta B | e3‘iBEC 9% i dpersoid[err] Dispersant[err]  Average

D splerisi Fil mform g jAnti bl ocki ng (pol yner)

partjcle - -bility] properties properties

di anpLer of j-p—w secondary
particle ([err]m Exanpl e2 MVA,
PVA- 3 merdapto group at éhly one end Gthereof (PVAL1l: degree of

polymerization of 1500, degree of hydrolysis of 96.0 mol%,
mercapto group content of 1.5 X 10"5 equivalent/g) and 90
parts of ion-exchanged water, and the PVA was completely
dissolved in the water at 95°C. The resultant aqueous
solution of the PVA was adjusted to pH=4 with dilute sulfuric
acid, and incoréorated, under stirring at 150 r.p.m., with 10
parts of vinyl acetate. Then, the reaction system was

- replaced with nitfogen, and thé temperature in the system was
raised to 60°C. Subsequently, emulsion polymerization was
initiated by adding to the system, 5 parts of aqueous
solution of tartaric acid having a concentration of 5% and
'thereafter continuouély adding thereto aqueous solution of
hydrogen peroxide having a concentration of 0.5%. To the
system was continucusly added 90 parts of vinyl acetate over
a period of 2 hours. The polymerization was finished at the
time when the concentration of the residual vinyl acetate
reached as low as 1% after 3 hours from the start of the
polymerization. As a result, there was obtained a stable
emulsion of polyvinyl acetate having a solid concentfation of
50.5%.

The mixture of 100 parts of the emulsion thus obtained
and 100 parts of water{ and fine powder of anhydrous silicic
‘acid (average particle diameter of 2 um) in an amount of 3%
based on the solid content in the aforesaid emulsion, were
sprayed separately and simultaneously into hot air at 100°C

and dried. As a result, there was obtained a synthetic resin
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:Exanpl ¢4 , PVA-5 6 0 0 O

O ! .2 1DEC 1896 BA | Conparative MA - - PVA-4 -

- - - Exanple 2 - 17 BA Conparative MVA noni oni ¢
Exany! =BA— siir f act ant 50 X ' '

X emarks 1) MVA - met hyl nethacryl ate n- BA

n- butyT acrylate 2) PVA-1 Modi fi ed PYA having a nercapto group at
only one end t hereof (degree of polynerization of 1500,

degree of hydrol SisS_ 0 96. 0 nol % capt o_group
content of 1.5° ‘SE{EH’[ g‘PV}“%qalﬂ avgyage patsiRle diameter %’/B F& PYE having a
Mer capt 0 gr ouRedi1tby¥ Q91 R9ohhSE 8¥He powder are given in Taﬁ).dgggriaeanﬁf

pol ynmeri zati on of 550, degree of hydrol ysis of

nmol % mercapt@.group content of 3.3 x 10 [err] equi./Q) PVA- 4

Unnodi fied PVA (degree of polynerization of 550, degree
of hydrol ysi sCerpangtivaExample 1 .

.

The procedure in Example 1 was repeated to produce
emulsion except that the dispersant as givén in Table 1 was
used in place of PVA-i. Subsequently, the procedure in
Example 1 was repeated to produce a synthetic resin powder
except that thé emulsion thus obtained was used. The results

of evaluation of the powder are given in Tables 1 and 2.

~ Table 1.
Dispersoid!’ Dispersant®’ Average Dispersi Film—fofming Antiblockin
(polymer) particle -bility properties properties
diameter of in water
secondary
particle
Cum
" Examplel  VAc PVA-1 60 e O O
Comparative
Example 1 VAc PVA-2 65 A JAN _ A
Remarks
1) VAc : Vinyl acetate

2) PVA—-1: Modified PVA having a mercapto group at only one end thereof
(degree of polymerization of 1500, degree of hydrolysis of
96.0 mol¥%. mercapto group content of 1.5X10 ~* equi./g)
PVA-2: Unmodlfled PVA (degree of polymerlzatlon of 1500,
degree of hydrolysis of 96.0 mol%)



Modi fi ed PVA having a nmercapto group at only gﬁgLéQEMEﬁ
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A glass-made vessel equipped with a reflux condenser, a
dropping funnel, a thermometer, a nitrogen blowing-in nozzle
and a stirrer was charged with 5 parts of PVA having a
mexrcapto group at only one end thereof (PVA-3 : degree of
polymerization of 550, degree of hydrolysis of 88.3 molg,
mercapto group content of 3.3 X 19'5 equivalent/g) and 90.
parts of ion-exchanged water, and the PVA was completely
diésolved in the water at 95°C. The resultant aqueous
solution of the PVA was adjusted to pH=4 with dilute sulfuric
acid, and incorporated, under stirring at 150 r.p.m., with 10
parts of methyl methacrylate, 10 parts of n-butyl acrylate
and 0.1 part of n-dodecyl mercaptan. Then, the reaction
system was replaced with nitrogen, and the temperature in the

system was raised to 70°C. Subsequently, emulsion

"PVA-5 er eo
(de ) ation of 510, degree of hydrolysis of
-93. ( ﬁﬁf@%CE%ggigﬁﬁﬁ%g oup content of 4.0 x10 [err] equi./Q) Noni oni ¢
sur flaqt ant . Nonip®l 200 (Produced by Sanyo Chem cal |ndustries
Co.,| Utd3n DEC 1996 - 18 - Tab |l e 4
Phydi dal propertiesjof cenent/nortar Slunmp Fl exural
Conyr essTOon Adheston} Water | rpact value strength
strgngth strength jabsorptibity resistance kg/ cnerr]
kg/ cnferr] kg/ cnerr] % cm :
Table 2
Physical properties of cement/mortar
Slump Flexural Compression Adhesion Water . [mpact
value strength strength strength absorptibity resistance
kg/cm? kg/cm? kg/cm? b4 cm
Example 1 35 59 230 19.5 3.5 - 195
Comparative
-Example 1 34 50 160 9. 0 5.0 170
Examgie 2
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‘Exanmple2 3-6 6—34 220 20.0 3. 0

Exa Igg_&a u,i'gffBT “‘-EETS 230 2 2.0 2. 5 200
Exanpl 200 18 0 3. 0 190

Conmp I’cltl - Conparative Exanple 3 2 3 4 2 105
4. 5 :{% @6%66 F 6 0 Example 5 A pressure resistant
aut odl dve_equi-pped-witih a nitrogen bl owi ng-in nozzle and a thernoneter
was gharged with 100 parts of 4% aqueous solution of PVA having a
nmer c apt+-e—group at only one end thereof (PVA-6 : degree of polynerization
of 350, degree of hydrolysis of 88.5 nol% mnercapto group content of
7.0 X 10[err] equivalent/g). The resultant agueous sol ution of _the PVA
was adj ust e@odymgpizafion WppudBigdpredi by adding to the -system, 5 par

of aqueous solution of potassium persulfate having a _
conceﬁtration of 1%. To the system were continuously added
the mixture of 40 parts of methyl methacrylate, 40 parts of
n-butyl acrylate and 0.4 part of n-dodecyl mercaptan over a
period of 2 hours. The polymerization was -finished at the
time when a conversion of 99.5% was achieved after 3 hours
from the start of the polymerization. As a result, there was
obtained a stable emulsion of methyl methacrylate/n-butyl
acrylate copolymer having a solid concentration of 52.0%.
Thereafter, the procedure in Example 1 was repeated to
produce the synthetic resin powder exﬁept that the emulsion
thus obtained was used. The results of evaluation of the |

powder are given in Tables 3 and 4.

Examples 3 to 4 & Comparative Examples 2 to 3'

| ?he procedure in Example 2 was repeated_to produce
emulsions except that the dispersant as given in Table 3 was
used in place of PVA-3. Subsequently, the procedure in
Example 2 was repeated to produce synthetic resin powders
except that the emulsion thus obtained was used. The results

of evaluation of the powder are given in Tables 3 and 4.
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- 22 - tert-dodecyl
hction systemwas replaced with nitrogen, and the

bm was -raised to 70[err] C by introduci ng under -

it adi ene from a_pggssure resistant neasuring

mert™ " "Stibsequent ty, emul si on pol ynerization was initiated by

juci ng_under pre

re Hnothgg%qgmslopams of

Dispersoid'’ Dispersant® Average Dispersi Film-forming Antiblocking
(polymer) particle -bility properties properties
diameter of in water
secondary
particle
(em)
Bxample 2 MMA, PVA-3 60 o 0 @)
n-BA
PYA-1/
Bxample3  MMA, . PVA-3 65 @) @) O
_ n-BA (/D
Exampled  MMA, PVA-5 60 O O @)
n-BA .
Comparative MMA, PVA-4 - - - -
Example 2 n-BA
Comparative MMA, nonionic
Example 3 n-BA surfactant 50 X - - X
Remarks
1) MMA methyl methacrylate
n—BA n-buty! acrylate
2) PVA-1: Modified PVA having 2 mercapto group at only one end thereof
(degree of polymerization of 1500, degree of hydrolysis of
96.0 molX, mercapto group content of 1.5 X10 % equi./g)
PVA-3: Modified PYA having a mercapto group at only one end thereof
(degree of polymerization of 550, degree of hydrolysis of
88.3 mol%, mercapto group content of 3.3 X10 ~% equi./g)
PVA-~4 : VUnmodified PYA (degree of polymerization of 550,
degree of hydrolysis of 88.3 mol%)
PVA—=5: Modified PVA having a mercapto group at only one end thereof
gdegree of polymerization of 510, degree of hydrolysis of
93.0 mol¥, mercapto group content of 4.0 X10 ~* equi./g)
Nonionic surfactant = : Nonipol 200 (Produced by Sanyo Chemical Industries

Co., Ltd.)
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procedure in Exanple 5 was repeated topf qeduc4e

before the start of polynerization, but was

20 hours fromthe start thereof, when the
was 99. 2% As a result, there was obtained a

having a solid

the procedure in Exanple 1 was

he synthetic resin powder except that the enul sion
The results of evaluation of the powder are given
Exanple 6 & Conparative Exanples 4 to 5 The

enmul si ons except that the

di spersant as JU‘Ii ven-in Tahle 5 was

Physical properties of cement/mortar

Slump Flexural Compression Adhesion Water Impact
value strength strength strength absorptibity resistance
kg/cm? kg/cm? kg/cm? % cm
Example 2 36 63 220 20. 0 3.0 200
Example3 36 68 230 22.0 2.5 200
Example 4 35 60 200 180 - 3.0 190
Comparative .
Example 2 - - - - - -
Comparative
Example 3 23 42 105 - 4,5 4. 0 160

Example 5

A pressure resistant autoclave equipped with a nitrogen
blowing-in nozzle and a thermometer was charged with 100
parts of 4% aqueous solution of PVA having a mercapto group
at only one end théreof (PVA-6 : degree of polymerization of
350, degree of hydrolysis of 88.5 molg, hercapto group
content of 7.0 X 10-5 equivalent/g). The resultant aqueous

sclution of the PVA was adjusted to pH=4 with dilute sulfuric

acid, and incorporated with 60 parts of styrene and 1 part of



use -6. Subsequently, the procedure in ExaﬁﬁﬁéNgEMENT SHEET
reaqﬁ&@d”ta‘ﬁﬁéﬁﬁsb synthetic resin powders except that the emul sion thus
obt ajned-was USED.| The results of evaluation of the powder are given in
Ta)l=s - 23-

Talh | 951?%%% Di bpersoid[err] D speysant[err] Average Di spersi
Fi | mlforni ng—Antibt ofki ng (pol yner) particle

-bijl ity properties | properties di anet er
of Y-h—weater secondary

particle ([err]m Exanpl e 5 St BD

PVA- 6

tert-%oﬁecyl merc@ptan. Then,othe reaction‘gystem was
replaced with nitrogen, and the temperature in the system was
raised to 70°C by introducing under pressure 40 parts of

butadiene from a pressure resistant measuring instrument.

Subsequently, emulsion polymerization was initiated by'

introducing under pressure into the system, 10 parts of
ammonium persulfate having a concentration of 2%. The
pressure inside the autoclave was 4.5 kg/cm2 before the start
of polymerization, but was lowered to 0.3 kg/cm2 after 20
hours from the start thereof, when the conversion to polymer
was 99.2%.

As a result, there was obtained a stable emulsion of
styrene/butadiene copolymer having a solid concentration of
49.1%. Thereafter, the procedure-in Example 1 was repeated
to produce the synthetic resin powder except that the
émulsion thus obtained was used. The results of evaluation
of the powder are given in Tables 5 and 6.

Example 6 & Comparative Examples 4 to 5

The procedure in Example 5 was repeated to produce_
emulsioné except that the dispersant as given in Table 5 was
used in place of PVA-6. Subsequently, the procedure in
Example 5 was repeated to produce synthetic resin powders
except that the emulsion thus obtained was used. The results

of evaluation of the powder are given in Tables 5 and 6.
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Exanpl.ef —St-—BD PVA- 3 6 0 O

O  omgrasabmiel SEEYBO PVA- 7 : - - - Exanple 4
Conpat afrveSr"BD ani-oni c 4 0 X

X Ex m)l%?g 1996 | sur f act ant Remarks 1 ) St . Styrene
BD ¢} : Elgut.aéll eEe 2) PVA-3 . Mbdpjied PVA having a nercapto group
at only tone-end- f (degree of polynerization of
550, degree of hydrol ysis of 88.3 nol % mercapto group
cont ertt—of—373XTU [err| equi./Q) PVA- 6 - Modi fied PVA having a
mercapto group at only one end therpafble 5 (degree of '

pol yneri zat romof—S856; gegree of LI totysts—of — - - 58—>
nmol % mercapto dHspasseidhy disressant’ OAXGY’_E@¥ err PDisngnsi Fghm-formimg/Antiblocking
Unnodi fi ed PVA (defiPbfeRt pol yneri zaﬂfdfé ff , BpLity properties propertiesdegree

of hydrolysis of 88.5 nol % Ani éiglﬁdglg,ﬁ dB8t"M6E Sundet BL (produced by
Sanyo Chenmical Industries Co., Ltd.)article
(zm)
Example5  St,BD PYA-6 55 @) O @)
Example6  St.,BD  PVA-3 60 o O. - - O

- Comparative St.BD PVA-T - - - -
~ Example 4 )

Comparative .St,BD anionic - 40 X - _ X
.Example 5 surfactant
Remarks
1) St : Styrene .
BD : Butadiene

2) PVA-3 : Modified PVA having a mercapto group at only one end thereof
(degree of polyinerization of 550 degree of hydrolysis of
. 88.3 mol%, mercapto group content of 3.3X10 ~° equi./g)
PVA-6 : Modified PVA having a mercapto groub at only one end thereof
-(degree of polymerizétion of 350, degree of hydrolysis of
88.5 mol%, mercapto group content of 7.0X10 ~% equi./g)
PVA-T7 : Unmodified PVA (degree of polymerization of 350,
degree of hydrolysis of 88.5 mol%)

Anionic surfactant : Sundet BL(produced by Sanyo Chemical Industries Co., Ltd.)
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Ta bl e Physi cal properties of cerreREPWEMENT SHEET
Sl unp €psi on Adhesi on Water | npact val ue
stren tﬁéﬁé\# %ﬁﬁit fength absorptibity resistance
kg/ cnffeqr] kg/ cnfefr .kg/cnferr] % cm Exanple 5
34 1% B1DEC 106 P 21. 0 - 2240 195 Exanple 6 35
6 1 220 P 2. O 2. 0 200 Conparative - Co-
- Exa e Z ;
Table 6
Physical properties of cement/mortar
Slump Flexural Compression Adhesion Water [mpact
value strength strength strength absorptibity resistance
kg/cm* - kg/cm? kg/cm? cm
Example 5 34 57 190 21.0 2.0 185
Example 6 35 61 220 22. 0 2.0 200
Comparative  — - - - - -
Example 4
Comparative 25 40 115 5. 0 5.5 165
Example 5 .
Example 7

A pressure resistant autoclave equipped with a nitrogen
blowing-in nozzle and a thermometer was charged with 80 parts
of 6.25% aqueous solution of PVA having a mercapto group at
only one end thereof (PVA-8 : degree of polymerization of
800, degree of hydrolysis of 88.0 mol%, mercapto group |
-5

content of 2.7 X 10 The resultant aqueous

equivalent/g).
solution of the PVA was adjusted to pH=3.5 with dilute

sulfuric acid, and incorporated with 80 parts of vinyl
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A pressure resistant autocl ave equi pped
oW ng-in nozzle and a thernonmeter was charged with
aqueous sol ution of PVA having a nercapto group at
VA-8 : degree of polynerization of 800, degree

pl % nercapto group content of 2.7 X 10[err]

eof {P
ent/g). The resu

tant aqueous solution of the PVA was adjusted

to pHES=S~wrthdiTut e

vi nyl

acetate.

sul furic acid, and incorporated with 80 parts of

Then, the reaction system was replaced with

nitrogen, and the temperature in thé system was raised to

60°C.

Subsequently, ethylene was introduced under pressure

2

into the autoclave to reach a pressure of 45 kg/cm™, 5 parts

of 5% aqueous solution of Rongalite was added to the system,

and 0.4% aqueous solution of hydrogen peroxide was

continuously

added to the system to initiate polymerization.

The polymerization was finished at the time when the

concentration of the residual vinyl acetate reached as low as

1% after 3 hours from the start of the polymerization.

As a

result, there was obtained a stable emulsion of

ethylene/vinyl acetate copolymer having a solid concentration

of 55.0%.

Thereafter, the procedure in Example 1 was

repeated to produce thé synthetic resin powder except that

the emulsion

thus obtained was used. The results of

evaluation of the powder are given in Tables 7 and 8.

Comparative Example 6

The procedure in Example 7 was repeated to produce a

emulsion except that the dispersant as given in Table 7 was

used in place of PVA-8.

Subsequently, the procedure in

Example 7 was repeated to produce a synthetic resin powder

except that the emulsion thus obtained was used.

The results

of evaluation of the powder are given in Tables 7 and 8.
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and t he ftemperatuie i h 1he systemwas raised to 60[err]C Subsequently,

W?%igﬂéﬁ?ﬂyc?d under pressure into the autoclave to reach a
ert 5 parts of 5% aqueous solution of Rongalite was
p

et hyl gng
pressuyr €
added |t 0-

continuously added to t

d 0. 4% aqueous -spé ut-i on -of hydrogen peroxi de was
e systemto initiate polynerization. The

pol yneri-zatton was TTni shed at the time when the

Table 7
Dispersoid"’ Dispersant® Average Dispersi Film-forming Antiblocking
(polymer) particle -bility properties properties
diameter of in water
secondary
particle
(um)
Example7 Et,VAc  PVA-8 60 O O O
Comparative
Example 6  Et,VAc PVA-9 65 A : A A
Remarks
1) VAc : Vinyl acetate
Et : Ethylene

2) PVA—8 : Modified PVA having a mercapto group at only one end thereof

(degree of polymerization of 800. degree of hydrolysis of

88.0 mol%, hercapto group content of 2.7X10 ~% equi./g

PVA-9 . Unmodified PVA (degree of polymerization of 800,

degree of hydrolysis of 88.0 mol%)

Table 8
Physical properties of cement/mortar
Slump Flexural Compression Adhesion Water Impact
value strength strength strength absorptibity resistance
' kg/cm? kg/cm? kg/cm? % cm
Example7 36 57 = 200 18. 5 3.0 195
Comparative 35 52 175 12. 5 3.5 180

Example 6
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hour s {f S f{the polynerization. As-aTesutt; there was
-obtairleq a stable emulision of ethylene/vinyl acetatf HORBLARRILIAVI NY a

solid lcdnctppCiP®d of 155. 0% Thereafter, the pro I le 1 was
H mﬂml Ellgrrul sion
are given

repeatled to produce theisynthetic restn2powder exc
in Tabl es 7 and 8. Conparative Exanple 6 - _The procedure in Exanple 7

t hus optarmed~wWas used. {The results of evaluation

was repeated to pr oduce a emul sion except that | trthes HBPEHASNBEENS] gi ven in
Table 7 was wused in place of PVA-8. Subsequently, thgrmneggdure §n

Exampl e 7 wagat epeatechdgd pfduce a synthetic resd that the

enmul si on t HUS obt ained was used. The results

1. A synthetic resin powder which comprises a poiymer made
from an ethylenically unsaturated monomer or a diolefinic

monomer and a polyvinyl alcohol chemically bonded through a
sulfide bond at an end thereof to the surface of a particlé

of said polymer.

2. The synthetic resin powder according to Claim 1 wherein
the particle of said polymer is a particle of an acrylic
ester polymer and said polyvinyl alcohol has an average

degree of polymerization of 500 or more.

3. The synthetic resin powder according to Claim 1 wherein
the particle of said polymer is a particle of a diolefinic
polymer and said pélyvinyl alcohol has an average degree of

polymerization of 100 or more.

4. A synthetic resin powder obtained by drying an agueous
emulsion produced through an emulsion polymerization of an
ethylenically unsaturated monomer or a diolefinic monomer in

the presence of a polyvinyl alcohol having a mercapto group.

5. An admixture for mortar which comprises said synthetic

resin powder as set forth in any one of Claims 1 to 4.

AR A
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Tab | e .jf?§§§jt§9hspe'S)ld[err] Di spersant[err] Average

Di sper si Filn}fornlqﬁ ngi bl ocki ng (pol ymer)

particle Bl bk %ﬁbﬁerties properties _

di aneter loff in water secondary

particle ([err]m Exanpl e7 Et . VAC
PVA- 8 66 O O O Conparative
Exanpl e 6 Et . VAC PVA- 9 6 5 [err] [err]
Remarks 1) VAc : Vinyl acetate28 -

SYNTHETIC RESIN POWDER

ABSTRACT OF THE DISCLOSURE

There is disclosed a synthetic resin powder comprising
a polymer made from an ethylenically unsaturated monomer or a
diolefinic monomer and a polyvinyl alcohol chemically bonded
through a sulfide bond at an end thereof to the surface of a

particle of the polymer. Although'the synthetic resin powder

-of the present invention can be in the form of powder during

transportation, it can easily be dispersed in water by
adding water thereto under stirring, because it is excellent
in dispersibility in water.and blocking resistance. The
synthetic resin powder is excellent also in,film'forming
properties, and thus can prgferably be used as an admixture

for a mortar, etc.

/
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and a polyvinyl alcohol chemically bq\_,hded through a sulfide bond at an end
thereof to the suxface of a particle of said polymer.

2. The water dispersible syrthetic resin powder composition according to
claim 1, wherein the particle of said powdery polymer is a particle of an' acrylic
ester polymer and said polyvinyl alcohol has an average degree of
polymerization of 500 or more.

8. The water dispersible synthetic resin powdex composition according to
claim 1, wherein the particle of said powdezy polymer is a particle of a diolefinic
polymer and said polyvinyl alcohol has an average degree of polymexization of
100 or more.

4. A water dispersible synthetic resin powder composition obtained by
adding an antiblocking agent to an aqueous emulsion produced thxough an
emulsion polymerization of an ethylenically unsaturated monomer or a diolefin
monomer in the presence of a polyvinyl alcohal having a mercapto group and
then drying the aqueous emulsion added with the antiblocking agent.

5. An admixture for mortar which comprises said water dispersible
synthetic resin powder composition as set forth in any one of claims 1 to 4.

6. The watex dispersible synthetic resin powder composition according to
claim 1, wherein the diolefin monomer is at least one selected from the group
consisting of butadiene, isoprene and chloroprene.

7. The water dispersible synthetic resin powder composition according to
claim 1, wherein the antiblocking agent is an inorganic powder. |

8. The water dispersible synthetic resin powder composition according to
¢laim 7, wherein the inorganic powder is at least one member selected from the

group consisting of calcium carbonate, clay, anhydrous silicic acid, aluminum

JLULE T Aoreban-

5 I\ =\se



1. A water dispersible synthetic resin powder conposition which
conpri'ses a powdery polymer and an ant.i bl ocki ng agent, said powdery pol yner
5 belng made from an ethylenically unsaturated nonomer or a diolefin

nonorrer and a pol yvinyl alcohol chenically bondeﬁ-—kh-peu&h_a_sul_f_l_rge
bond at an end thereof to the suz8ace_ of a parti|c1HdS FHEERI A BERMEr .
2. The vﬁhoatednéptﬁ@arbpn, talnandalemingwhiteowder ¢ rrp05| REPI\CEDCOr di fig to

claim1l, vvherel n the part e Qf sai povvdery po yner 1s part
acrylic 10 -ester'ﬂib% &Jﬁﬁ g! omm@ﬂm &‘Ffé?‘x!ggtﬁegr ee
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t he aqueous enul sion added with the anti bl ocki ng agent

admi xt ure ftre gmupaonsisting ufmaimumeuarbmatey\day,raldlydpeusmhbmaad synt hetic

resin powder, conposition as, set forth in any one of clainms 1 to 4. 6.
The wat er dﬂ]émmmmtﬁ@# umgne $4ite. on accor di ng to
claim1, wherein e di ol orrer i,s at,l east one selected fromthe

gr oup el ot The waten B ‘Syntheticresin BOMasH Grmpgsiiion accordingto The
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.claim.)7, wherein the inorganic powder is at |east one nenber selected from
t he 30 gr ou ﬁﬁ@ﬁﬁww ggEE?a ci.um car bonate, clay, anhydrous silicic

aci d, alum num “ - 28 -
silicate, whitie carbon talc i al um na white. 9. The water -
di spersi bl e synt heZVOOEE%w vwﬂer co#Position according to claim7,

wherei n the inorigani c powder fs}janhydrous silicic acid. 10. The

wat er di spersijbl € synthetic resf§n powder composition according to 5 claim
4, wherein the“anLLbankLng_age;t i s an inorganic powder. 11. The
wat er di spersible synthetic resin powder conposition according to

claim 10, wherein the inorganic powder is at |east one nenber selected from
the group consisting of cal cium carbonate, clay, anhydrous silicic acid,
alumnumsilicate, white carbon, talc and alumna white. 10 12. The

wat er di SPSFHEBIC RESINPOWDERsi n powder conposition according to

claim 1AB\AshTeRrA%Tn &Fh%‘naantﬂfjsc%égd}\gﬁ agent is anhydrous silicic acid.

There is disclosed a synthetic resin powder comprising
a polymer made from an ethylenically unsaturated monomer oxr a
diolefinic monomer and a polyvinyl alcohol chemically bonded
through a sulfide bond at an end thereof to the surface of a
particle of the polymer. Although'the synthetic resin powder
-of the present invention can be in the form of powder during
transportation, it can easily be dispersed in water by
adding water thereto under stirring, because it is excellent
in dispexrsibility in water.and blocking resistance. The
synthetic resin powder is excellent also in film forming
propeities, and thus can prgferably be used as an admixture

for a mortar, etc.
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. gilicate, white carbon, talc and alumina white.

9.,  The water dispersible synthetic resin powder composition aocordihg:fo
claim 7, wherein the inorganic powder is anhydrous silicic acid.

10,  The water dispersible synthetic resin powder composition accordmg to
claim 4, wherein the antiblocking agent is an inorganic powder. - '
11.  The water dispersible synthetic xesin powder composition according to
claim 10, wherein the inorganic powder is at least one member selected from |
the group consisting of calcium carbonate, clay, anhydrous silicic acid,, -
aluminum silicate, white carban, talc and alumina white.

12.  ‘The water dispersible synthetic resin powder composition according to
claim 1, wherein thie antiblocking agent is anhydrous silicic acid.
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