Cl Description AQUEOUS PAVI NG Bl NDER COVPGCSI TI ONS AND
METHOD FOR TREATI NG THE SURFACES OF A PAVEMENT USI NG
THE SAME Technical Field [0001] The present invention
relates to an aqueous paving binder conposition and a
method for treating the surface of a pavenent using
the sane. Background Art [0002] In parks, anmusenent
parks, wal king trails, vehicular roads and the Iike,
in order to provi de an Deaatipdntordesi gn, clarify
sections and prevent slipping, | andscape or colored
Q@avenents have been rovi ded coatln a bin
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SURFACES ®©and, PAVEMENTedSagp megatsamnd the |ike and a
bi nder on the asphalt or concrete and drying it. In
addition, in order to prevent rain fromrenaining on
asphalt pavenents, drixiamageglavEmdnt to i ncrease the
[oR@ngsity of the pavements with open-graded asphalt
has frequently been provided in recent years. The
abovERadaRe I Ipyearien rabates dIor faGEUARUSHPR¥ing binder

coﬁﬁ@%&.“tlblﬂa@n& hahe@ho@r £bPaint ASRRALhe PAYEIENY of 2Phvement
%g %%{egate is easily renmoved fromthe pavenent
uSdfign t

Pes pass over the pavenent. Therefore, a
resinis frequently coated on the surface of the
pavenent to increase thE adhe eRCE of the aggregate
to the pavement. [0003F*KPAPde htinber of the binders

[Oﬂéﬂlpaving roads, for exanple a conposition

conpg}SHAGkE, Vhﬁﬁgeﬁgh LEeRN, w%l&ﬁﬂ%lt Eﬁ&gangehlcular

resin, an unsaturate yester an a pol yner
roagfoRBf ther ll]éﬁan?a!‘eor@% e ferenkds an mezt)leret design,
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see an acr e, see
PaREREREACESTS BRRDREOT LREIHAY bbb f s qonposition
cofnPPdling an inorganic substance such as quartz sand, a colored
aggregate and the like and a binder on the asphalt or concrete
and drying it.

In addition, in order to prevent rain from remaining on
asphalt pavements, drainage pavement to increase the porosity
of the pavements with open-graded asphalt has frequently been
provided in recent years. The above-described pavement has a
surface which is weaker than that of ordinary asphalt pavement,
and thus an aggregate is easily removed from the pavement when
vehicles pass over the pavement. Therefore, a resin is
frequently coated on the surface of the pavement to increase
the adherence of the aggregate to the pavement.

[0003]

A large number of the binders for paving roads, for example,
a composition comprising a vinyl ester resin, a vinyl urethane
resin, an unsaturated polyester and a polymeric monomer (for
example, see References 1 and 2), a composition comprising an
epoxy resin (for example, see Reference 3), an acryl syrup (for

example, see Reference 4) and the like have been provided.
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Patent Reference 1: Japanese Patent Application
Lai d-open No. 2005-98022 Patent Reference 2: Japanese
Pat ent Application Laid-open No. 2006-124460 Patent
Ref erence 3: Japanese Patent Application Laid-open No.
2005- 256329 Patent Reference 4. Japanese Patent
Application Laid-open No. 5-222705 Disclosure of the
| nvention Problens to be solved by the Invention
[O0®305] The conpositions described in References 1 to 4
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brasion resi stance, water resistance and the |i ke

2 - 48 conprise an amne as a solvent or a
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20%%ﬁq (%pneration of odors in paving work and the
envi ronnent al probl ens. The present
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20008 ayLeet of the present invention is to provide an
aqueous pavi ng bi nder conposition which does not
Pagemdr Reées@brs +n JaRAnearp Wotentappprilicakien| lepidiepen No.
5-abrgsson resi stance and water resistance. Means for
solving the problens [0006] The inventors of the
present application, after conducting intensive
st udi es and de\najscmmﬁref @f IleviTiydodtdonconvent i onal
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wat efmdi SBRpSLREEoRY! %g&ﬂb@& if Rrérf%fr%%'e\ée cpb| el&hlblt

i n_an aqueous paving binder, to conplete the present
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and environmental problems.

The present invention was made to solve the above problems,
and the object of the present invention is to provide an aqueous
paving binder composition which does not generate odors in
paving work, and is excellent in abrasion resistance and water

resistance.

Means for solving the problems
[0006]

The inventors of the present application, after
conducting intensive studies and development for solving the
conventional problems described above, have found that the
above problems can be solved by using a synthetic resin emulsion
comprising a water-soluble or water-dispersible polyester as
a protective colloid in an aqueous paving binder, to complete
the present invention.

Namely, the present invention relates to an aqueous

paving binder composition comprising a synthetic resin emulsion



In the present invention, the synthetic resin is
preferably a styrene-(neth)acrylic acid ester
copolymer or a (meth)acrylic acid ester copolyner. In
addition, in the present invention, it is preferable
that the water-soluble or water-dispersible polyester
has a carboxyl group. It is nore preferable that the
car boxyl group of the water-soluble or
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reduced. On the
Effects of the Invention

[0007]

According to the present invention, an aqueous paving
binder composition which does not generate odors in paving work,
is environmentally friendly, and is excellent in abrasion

resistance and water resistance can be provided.

Best mode for carrying out the Invention
[0008]

The details of the present invention will be explained
below.

The aqueous paving binder composition of the present
invention comprises a synthetic resin emulsion comprising a
water-soluble or water-dispersible polyester as a protective
colloid. The amount of the water-soluble or water-dispersible

polyester is preferably 2 to 50% by mass, more preferably 5 to



other hand, if it accounts for nore than 50% by nass,
there are cases where the water resistance is
reduced. [00091 The anmount of nonvolatile conponents
of the synthetic resin enulsion is preferably in the
range of between 30% by mass and 60% by mass. |If the
nonvol atil e conponents account for |less than 30% by

mass, it is not preferable because the period of tine
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ofatggrygﬁyp §p&g§le or water-dispersible polyester. ]

described above, the amount of the water-soluble or
water-dispersible polyester is preferably 2 to 50% by mass, more
preferably 5 to 40% by mass, based on the ethylenically
unsaturated monomer composition.

The ethylenically unsaturated monomers used in the
present invention may be any monomer which contains at least
one polymeriﬁable vinyl group. Examples thereof include
(meth)acrylic acid esters having a linear, branched or cyclic
alkyl chain, aromatic vinyl compounds such as styrene,
o-methylstyrene and the like, hydroxyalkyl (meth)acrylates,
alkylamino(meth)acrylates, vinyl esters represented by vinyl
acetate and vinyl alkanoates, monoolefins (ethylene, propylene,
butylene, isobutylene and the like), o,f-unsaturated mono- or

dicarboxylic acids (acrylic acid, methacrylic acid, crotonic



such as di acetone acrylam de and the |ike,

ethylenically wunsaturated nononers containing a

sul fonic acid group such as p-toluenesul fonic acid

and the like. These ethylenically unsaturated

nmononers may be used alone or two or nore thereof may

be used in conbination. Anong them for reasons of
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di%%éwﬂ%éﬁl %? p%: egkélgipropane tri(meth)acrylate,
allyl (meth)acrylate, divinylbenzene, diallyl phthalate and
the like) are introduced into the copolymer so as to crosslink
the monomers per se or to crosslink the monomers with an
ethylenically unsaturated compound component having an active
hydrogen group, or crosslinking monomers such as
o,PB-ethylenically unsaturated compounds containing a carbonyl
group (in particular, the compounds are limited to those
containing a keto group) and the like are introduced into the
copolymer to crosslink the monomers with a polyhydrazine
compound (in particular, a compound having two or more hydrazide
groups, such as dihydrazide oxalate, dihydrazide succinate,

dihydrazide adipate, hydrazide polyacrylate and the like).



conposition can be increased by introducing

crosslinking nononers into the copolyner, as

descri bed above. [0012] The water-sol uble or

wat er - di spersi bl e pol yester used in the present

invention is a conventional one obtained by

neutralizing a polyner prepared by pol ynerization of a
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or water-dispersibility of the polyester.

In order to introduce a carboxyl group as a specific
example of the hydrophilic group into a polyester molecule, for
example, trimellitic acid (anhydride), pyromellitic acid
(anhydride), trimesic acid or the like is used as one
polymerizable component, and the obtained polymer is
neutralized by an amino compound, ammonia, an alkali metal or
the 1like. When a carboxyl group is introduced into the molecule,
it is preferable to adjust the acid value of the polyester to
1 to 100. If the acid value is more than 100, the water
resistance of the polyester is insufficient, and there are cases
where the water resistance of the aqueous paving binder
composition is reduced. On the other hand, if the acid value

is less than 1, there are cases where the water resistance of



t he aqueous pavi ng bi nder conposition cannot be
sufficiently increased after addition of a
crosslinking agent described below In addition, in
order to introduce a sulfonic acid group into a
pol yester nol ecule, an alkali nmetal salt or an
ammoni um salt of 5-sul foi sophthalic acid,
sul foterephthalic acid, 4-sulfophthalic acid,
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[0015]

Commercially available water-soluble or
water-dispersible polyesters having a carboxyl group per se may
be used. Examples thereof include Plascoat Z2-561, Z-730 and
RZ-142 (manufactured by Goo Chemical Co., Ltd.), Pesresin A-110,
A-210 and A-620 (manufactured by Takamatsu 0il & Fat Co., Ltd.),
Vylonal (registered trade name), MD-1200, MD-1220, MD-1250,
MD-1335, MD-1400, MD-1480 and MD-1500(manufactured by TOYOBO
Co., Ltd.)

[001l6]

The crosslinking agent used in the present invention has
two or more functional groups capable of reacting with the
carboxyl group of the water-soluble or water-dispersible

polyester, for example, epoxy groups. As examples of the



crosslinking agent containing at |east two epoxy
groups (including alicyclic groups), polyfunctiona
epoxy conpounds such as adipic acid diglycidyl ester,
phthalic acid diglycidyl ester, ethylene glycol
di gl yci dyl ether, polyethylene glycol diglycidyl
et her, propyl ene glycol diglycidyl ether,
pol ypr opyl ene gl ycol diglycidyl ether, glycerin
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tﬂwygygm in the agqueous pavi ng bi nder conposition, and

e water resistance of the conposition would be
[QqéﬁUced [0018] As a nethod for adding a crosslinking

agentl‘he' bmb8nt péﬁf@{é‘b;lr% dlsq 136d nlghg geh@sshiaki q;n:aé&eéllably
duri n radi cal PO yrrer| zation sO aS to increasée th

1 F@héplv PYy™MBFSy NBOEEr BERTETaRLBup BP 2%e Q%u%#S%MﬂQﬁﬁQQ on

the wailedt-sdilspales idd eap@lryeSisplers iMilee ppng@stedallaiiing a
the crossllnkln

CAE e PESPPy uﬂ%g%ﬁ?éwgﬁnﬂbﬁ%n%Pec%ﬂ%%gf%?%hngdﬂ%@nt VS
ist Hersst Mdanmlet biye massa Winefrer mrst ataseiss whiearegathel mMater
I d e
G R T R O R L i BN
Su§§d\¢éewt|4ér dppra¥ede r%utheemm@rbﬁa@ﬂ th€ it is more than

40% by mass, there are cases where non-reacted crosslinking
agent remains in the aqueous paving binder composition, and the
water resistance of the composition would be reduced.
[0018]

As a method for adding a crosslinking agent, it is
preferable to add the crosslinking agent during radical
polymerization so as to increase the reactivity of the carboxyl
group of the water-soluble or water-dispersible polyester.
More specifically, the crosslinking agent is dissolved in an
ethylenically unsaturated monomer composition, and then the
mixture in a uniform state is charged into the polymerization
system when a radical polymerization is conducted.

[0019]
As described above, the synthetic resin emulsion of the



. 8 present invention can be obtained by conducting a

radi cal polynerization of an ethylenically

unsat urated nononer conposition in the presence of

t he wat er-sol uble or water-dispersible polyester. The

pol ymeri zation reaction is conducted using a norma

pressure reactor or a pressure-resistant reactor by a

bat ch-type, sem continuous -type or continuous type
preseti qoenThenpgolapmbe pitiadnedr acomducs igigdianaragical
poighialadah Be GACHLR1LGIRENALLA L ukh bl mbBdAR

géneral 'y at reaction tinme i s not
cogpEsiddiogr Ly ItPﬁl Pé”@seé‘ﬁ’@ Riy the yFhedTaalyrPdd @&t ed,

wa@@&emdls@@rsqmteh9oayelumErof Iﬂ@@hrp@ma@.ﬁfilﬁtlﬁl resdt dh is
| Ke n the radic

t enp ture _and
OB EEr Sirgne PRETRY BEeSaHE EeBE oL or a
prwabemedm&p&sxabkerp@bﬁ@&t@W whibalt chs taper, otseatiicom t inuous
t%%llgEdco%%qagbggt%§ t%%%n ég%'ll&ﬁe hoigﬁeggyg§igﬂ

as neces
regeiflionf &y Gigeny, candosited at @m@laswmﬁmgemgeﬁatuae of 10

tof %@)beegEHHE%hfLié' A9 38epb 9hok! he 'ﬂ'ﬂé‘eré%/tlcﬁﬁ 2dgedis not
to the polynerization system The pe and the_anpunt

PaSFlFHéaérﬂﬂlJS}W:W% Qﬁgﬁ?axjgéd)gﬁypr@el]db?fiéﬂﬁFPQ depending
onath&lSinRiint 6€peith ROmPonihe agatddctofort Remperature and the

1L EROLAD! €01 oVt ST sbe Lo PRLYSSLED MBSl or
waded -theplerse b1 0020y elStanpwad chf itshes @remectiifng rgplloid
coﬁQ?ﬁ%ﬁte@C|%d%hgoﬁkgﬁl ﬁﬁgud%a% %F%ﬁmﬁ%ﬁk %artlcles

yoxyal kyl'ene a rs yoxya
HOEIIeP(?Irph@ﬁ@IeC@ﬁﬁ@FFSY @@Iay@@ylwm@h%lfﬁwg ag@catd a nonionic

em%its‘i'?f AnRChyOXY alakyb 881 68 r&ﬁd@lﬁﬁﬁg{ a@‘é‘nQ &81t¥eS1 8RE may
i ke, al kyl sulfates | Kyl benzene sul f onat es,

Y.
bea"f‘%?d U8 RATIER E2A T Bk PV StiePhendPet HEe and thé amount
ofd ftSl'é' bmatswylngobxg@mtah:&wdeﬂayalﬂeyIops:uJofnaatlegz alydhsted,

I k | Kk t b d
aRRRAINCN (B ey Aorbr Rty T B AR o
wactenrbldnapleans;bﬂn addiyeisder alsm}t erthsolagiyipe sidliyomero £
etﬁ ggna%aRQRV%hg$ku? %%phm %ﬁkﬁ¥l%ﬁéL&£§

r boxymet Cel T Ul ose, roxyet ose
[Oﬁﬁéﬂoxypropyl cel | ul ose, ponV|nyI pyrrolldone or the

| i kepgBMphesagddedhtQet BRulsifying agents include nonionic
surfactants such as polyoxyalkylene alkyl ethers,
polyoxyalkylene alkylphenol ethers, polyoxyalkylene fatty
acid esters, polyoxyalkylene sorbitan fatty acid esters and the
like, alkyl sulfates, alkylbenzene sulfonates, alkyl
sulfosuccinates, alkyl diphenylether disulfonates,
polyoxyalkylene alkyl sulfates, and polyoxyalkylene alkyl
phosphates. They may be used alone, or two or more thereof may
be used in combination. In addition, a water-soluble polymer
such as polyvinyl alcohol, methylcellulose, carboxymethyl
cellulose, hydroxyethyl cellulose, hydroxypropyl cellulose,
polyvinyl pyrrolidone or the like may be added to the
polymerization system in such a manner that the water resistance

of the obtained aqueous paving binder composition would not be



pol yneri zation systemin such a manner that the water

resi stance of the obtai ned agueous pavi ng bi nder

conmposition would not be reduced. [0021] The

pol yneri zation initiator used in radica

pol ymeri zation may be a publically known and generally

used one. Exanples thereof include hydrogen peroxide,

amoni um persul fate, potassium persulfate, sodi um
regefcedl-f ate, t-butyl hydroperoxide and the like. In
[o@ddqtlon as necessary, these pol yneri zation

init ined with sodi um sulfoxylate

forngﬁﬂgﬁgag%¥5§58FBPB aBigdateqy peed, tparedire! acid

podymeatia ttibermof b"eca pabdichlaykathn anl\ysidrzdiliyotised Bne .
Ltil.0 ai, r.ans ent _such.as an_al cohol, a

e L e L e L A

pe@;‘BUé@értﬂ VEQtﬁﬁﬁlludl rpgrauﬂégrtn cooddmenessul fads , an

t- sa&y,hhgd&%§b@oxaﬁee£@alt@{éeﬂkayl AFELALEi108S! &s Bcessary,

Vi n acetate resin an epoxy resin, an amno resin,
th&ﬁeupétlbIEJﬁ§lFé§|lﬁn ARd tiRd oSk @ayahe seapangde with sodium

sudkesylianki B@rﬂlﬁﬁ.ﬂbhy@ew 26esirbY c hRGRYeku1F iRl Okdktaric

a ant'b ntlfoan1n agent, a film
actfl Bt Pon LR Pr et b clindiitt (Bt dte M MRF kAR In
adtiattibe, aaquhama mm/mmgebla@éalt S0cipasi 4n al cohotlhea mercaptan

p e npLon | such a manner that the effect of
% &ﬁg Egggnﬁg§|%ve% |gh woul d not be reduced. Further,

[Oﬁﬁéd t he aqueous binder paving conposition of the
pressn&aﬂa/ﬁ]tdp%dﬁtq%tseqnc@udgﬁgea t?]@ﬁpf@dﬁpone t such

pavenent s, be used by m xin colore
as ap i bic qﬁ?ﬁrﬂtf& §angthydpBhtr véRYLhacetrEe To9B] arydnyl
acaqae@lﬁemw B8 YKk re@afPOsH Gin@RoOfed e, féhe&_ﬁé}thane resin
does not conprise a s or _an, am
anfaF BB RBe" agind oS NANRGs CFPSGALERIBE GoRBLal € SdsPesity
1mpnoparhng woilkrang, anvanddbdociling ageand| wnaadti€oaming

el [ [ a i
20B8E o St AN G spR SREEY b T APLRSIBY pe aadea
towkhehafgeensePREANY Ripkdesi camppsdpacn e thechrgsent

1n@9ﬁ@§bﬁnlﬁe§héhaﬁc%anW@EeEhEQSE%Eag%%e%QdthQhE'5§eQQQt

inpeptigh would Rot be’ radubed. “FarfherP ehen the Squbo
¥aRthan v o e queous

binder paving composition of the present invention is coated

on general asphalt pavements, it may be used by mixing with a

colored aggregate, quartz sand, cement or the like.

[0023]

The aqueous paving binder composition of the present
invention does not comprise a solvent or an amine hardening
agent, and thus it does not generate odors in paving work, is
environmentally friendly and is excellent in physical
properties such as abrasion resistance, water resistance and
the like. A layer which is excellent in physical properties
such as abrasion resistance, water resistance and the like and
is useful for clarifying sections and preventing slip can be
formed by coating the agqueous paving binder composition of the

present invention on the surface to be paved of general asphalt,
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formed by coating the aqueous pavi ng bi nder

conposition of the present invention on the surface

to be paved of general asphalt, 10 concrete or the

like, and drying it at roomtenperature. In

particular, if the aqueous paving binder conposition

of the present invention is coated on drai nage

asphalt pavenent, the surface to be paved can be
cogrrgigl Prr hef diked. apd drwkRaodt dbrrewattenperature. In

pa4eeuarDavicngGnll REekoteMPAY higdBindBrAkomp88ikA%n of the
roller coating, dispersion with a watering

19, | . ot

Preseidl 1e8ahFhgakt 49799 K8 draipRErptFRhett PRYement, the
su@ﬁabbngo_BﬁDpabegfchhebéQ@E??ﬁgD@YféihfPffFﬂ. (?s a method

conpasi.tion. may be optiona .sel ecte ependi ng_on
£of, SOV Tof NSa PIRESES BAY RS DRPSREr SEMpOG L 18 -2 S5 aY
cokglimg., Exdipiresoatidzd] dispemsdsantriithy entvaderiisgmpog,
tr%Q%ﬁLEb%ﬁh é %ﬁﬁ!%b@egikeW%EQ %%%ﬁ%ﬁ?%ﬁeﬁg t@ﬁe coating

exanpl es and conparative exanples below, but I's not
ampugit; @f ther aaseomse RSy 1agt ®inker chappsdpden Bgy be

opth8nkaIyNs 8L AN Y el dieh £YATPHESE A oNSavement, but is
pr%%gﬁaratlve exanpl es are eval uated by the foll ow ng

G8<Y Ongn'@l &0 &9¢Bnponents) About 1 g of a resin
emul sion was neasured on an alum num dish having a
di ameter of 5 cm and m@g dried at 1059C for one
e Tes

r
hour. The weight of the 7Te3%u2°was neasured to obtain

[00Bé] wei ght of the nonvolatile conponents. [0025]
(Vi S‘Eg}%g%ése}{ks‘i‘ﬂ%lah?éiwﬂsig%s_'i:@ Eﬁgc!ﬂﬁplgagy jexplained,

Broo type rotating visconeter at a
witgrpeferenee dfo 2BeCxMP Hes GiNat FEOMRRTARLWD QX HIP BTS Dgdow.

pbuknigd Net Zim@ted. thePLEd. (Kd&sse IHANSItHAAN the gr_operties
tenperaturegﬁég%) After. the resin_enul sion was dried
ad

ofhBE&r TERATC 19RS ©4t theexaMPadssRAN o thgnEoRaFative
exagples dekekeNanedtley aydithkefentlowlings aamthodg .

(Nﬁﬁﬁﬁﬁéﬁgg rc%ﬁ?%pe§§%§200, manuf act ured by Sei ko

S
About 1 g of a resin emulsion was measured on an aluminum

dish having a diameter of 5 cm, and was dried at 1052C for one
hour. The weight of the residue was measured to obtain the
weight of the nonvolatile components.

[0025]

(Viscosity)

Viscosity was determined using a Brookfield type rotating
viscometer at a liquid temperature of 232C, at a rotational
number of 60 rpm in a No. 2 rotor.

[0026]
(Glass transition temperature (Tg))

After the resin emulsion was dried under the conditions
at 239C at 65%RH for one week, Tgwas determined by a differential
scanning calorimeter (DSC, SSC5200, manufactured by Seiko
Instruments Inc.)

[0027]

(Minimum Film Formation Temperature (MFT))

11



[0027] (M nimum Film Formation Tenperature (MFT)) 11
It was determ ned, in accordance with JIS K 6828.
[0028] (Exanple 1) In a honmom xer 150 parts by mass of
styrene, 115 parts by nmass of nmethyl nethacrylate, 81
parts by mass of 2-ethyl hexyl acrylate, 7 parts by
mass of 2-hydroxyethyl nethacrylate, 3 parts by nass
of an anionic emulsifying agent (Htenol (registered
t r adé th@ms) degermimedf, adnuregobyanake- waidh KOSY® 6828.
[09BlgYAKU CO. , LTD. ) and 110 parts by mass of
dei oni zed water were m xed and enulsified to prepare
“6Fﬁyﬂén|cally unsaturated nonomer enul sion

comralqsli &i RBmohAkeral %Ou]baf@@ Ko Ixﬁééss rce@]geltﬁyre&widm&i parts
th a re er refl ux cande
bylr%%sfﬁ |f: ef)lg,y%ﬂges rylgl ?co %gb¥HWOP t%'leé:hyelhexyl
acoyiadreent’s paz3% by mass, o aamb@rﬂxyegmqupn@ﬂmbwnmha;e 3
e, t; [ 7 6 | ye:
R e A R L e e
(regdmicired (tradenpement 98E25mapy fmpdaired Hiyl Davdi-d Ciidi EOGYO

SEQRQYR- 66Nt 2l rygahmelo phass by ﬁa@stépraeﬁm%at Wafer were
649C, _acid_value: 2.5) as the water-dispersible

mlﬁf&ldyégfie%‘ﬂﬁﬁ&lsé R PTIP YL s £ G il g st ungadurated
momﬁercléaﬁlge¢onam>d>ntd@@;1ml>ohure was heated to 809C.

Next t f t | .

s gBa0r A tn e TRtk BeaetRe SulBerd HPbE A A 1rrer.
a therepmglten eald v wesdtuxr atedemseaerl 3@mpasiten by mass of
plgg%%% 319 949 t Rt 234 N8N BEEPRL £0s ¥ %Sf,gn&aesds 4 fa%rboxyl

ethyl'enically Unsat urat ed oner emil’si oh conpositio
ITRNG -G08 tagadndby Vipgss gdﬁsmtta‘@gnsl}ml;@@r $@irosma tiiech a6ac,

acWRl adiuesolsegd 'aEhd 4% 7p§ratrstsb%y”ﬁx%t%30fofd@l%c%%Q: WAl
wer e _drgopped over period _of three hours.

(DPQNﬁ&P§F&FeQOWPPWQnFéac@éP (s MBSt ét%ﬁiﬁ?n%ﬁ a3

groupppriongaindhg Afyper, ighesdr Qﬁlﬁmgtﬁkﬁp ,te&ﬂp%rature 649C,
hour

kept 809
acy B VEAEEE £o5f o RE ARSI b P aE TS By SEfeaey ana 33
pamassbypfmas d4deipmizhil wdt 8r peteacbdirgled, and the mixture
waEDB%b%%Gykﬁ'%b%c(csgé%t UHEU§$££U59dm9¥sc%k558tass1um

Cor por ati on)
persulfate was charged into the reactor, and the step of

dropping the ethylenically unsaturated monomer emulsion
composition that had been prepared was started. The
ethylenically unsaturated monomer emulsion composition and 0.8
part by mass of potassium persulfate which were dissolved in
46 parts by mass of deionized water were dropped over a period
of three hours. The temperature in the reactor was kept at 802C
at the dropping step. After the dropping step, the temperature
was kept at 802C for one hour, and was decreased to room
temperature. To this, 99 parts by mass of
2,2,4-trimethyl-~1, 3-pentanediol monoisobutylate (CS-12,
manufactured by Chisso Corporation) was added as a film
formation auxiliary agent to obtain the resin emulsion of
Example 1. As the properties of the obtained resin emulsion,

nonvolatile components of 50.0% by mass, a viscosity of 300 mPa-
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formation auxiliary agent to obtain the resin emnul sion

of Exanple 1. As the properties of the obtained resin
emul sion, nonvol atile conponents of 50.0% by nass, a
viscosity of 300 nPa 12 s, pH 7.2, a glass transition
tenperature of 51QC and a m ninum filmformation
tenperature of 04C were determ ned. The anount (% by
mass) of the water-dispersible polyesters, based on

s .t bB 7 sinehelass riesns idriors fewpeina thialel ef 519MeRE]a minimum

£ilEXBBPhEL gbn Qingl e Qfrd) %EE“SO Atk eRrm3hbY. The amount

unsat ur at ed_nonomer emnul si on conposition prepared by
(3nPYi RS ahdPeifies iayeng dispersdbtls BLliassese - shgsehen the

syhthepald $etinmase ehowdt Ayl Tamthacryl ate, 81 parts by

[03;%?? of 2-ethyl hexyl acrylate, 7 parts by mass of
jdroxyet hyl nmethacrylate, 3 parts by mass of an

( Exraimpiiec 29mul si fyi ng agent (Hitenol (registered trade

nanebE$%§§e g%gﬁéiﬁ%uéﬁdeQ§XQA51F§Hﬁ¥KS§¥SE§§ %Aﬁumonomer
emydisyigny ciogplosdithion asepagess 3y mlixigagad emads$itydng 150

paaacrst %ybma@%S%fofst%e%I qu5v‘%ta%rtvs the n{a%sg re,feméltﬁyqn
mple 2 tained inthe sane nmet hod as

mey méafe 81 B P@ﬁésd%ﬁéﬁﬁl%%Zoﬁthﬁéhewélaf?erdﬂraetsq n7 parts

byeﬁab§|§? 2m>ywﬂf 290}@&%& 1871 GRIMONER Sa 0, @Opai%sbvy[m&é‘?s G an
VI SGOSI 0] a SS Lransjtlon

S B b SRt R b Tk FERRF R TP Br A Dane) 0BE,

mameuf]ae:rtmldebgf DmQCIGHit eKdever 8 NEAKU To@. arldint ) ( % . byparts

oyTREE) O ORI Chs SU500E T LG B S0 BB agon

anphélgrgggtsnkyn@asag@ﬁtde%@@g@e@antﬁx the resin emulsion

ofw@ksﬁ. dbSParad Wb%aﬁ%'eﬁeihe’ﬁﬁeaézﬁnémé’ﬁdd‘ asTﬁQJm%pie 1. As
030 e 3) et hyl eni cal | y unsat ur at ed

thﬁoﬁEﬁ’@P &&ﬁ’ﬁo&ft itk Wﬁ§alﬁlﬁé1pa¥reé&%?"\ﬂ%ﬁlﬁ@ 1Penyeladil

cobmtom&%sot)fssww%y &Es@ar hsvbycoag:égit&ﬁ 2h%t Ryb-s, pH 7.2,
hacr, arts ex

a BERORCRELAL 00 BELER R RES O At Betiman £11n

fomhaonyrtamperhmuveaofooEanekef flatkrmeaedor Boigmpetht (%

bygg%gsq ?g'%h%rwat@ ﬁg @@F@fﬂl 'ﬂ%f?es%f&%x Qﬁﬂgﬁp%Qrthe
synthetlc reszh and.the amount (% by mass) of the crosslinking

agent, based on the water-dispersible polyesters are shown in
Table 1.

[0030]

(Example 3)

An ethylenically unsaturated monomer composition was
prepared by mixing 113 parts by mass of styrene, 87 parts by
mass of methyl methacrylate, 61 parts by mass of 2-ethylhexyl
acrylate, and 5 parts by mass of 2-hydroxyethyl methacrylate.

Into a four-neck flask reactor equipped with a stirrer,
a thermometer and a reflux condenser, 277 parts by mass of
Plascoat Z-730 (nonvolatile components: 25% by mass, a carboxyl
group-containing type, glass transition temperature: 469C,
acid value: 58), and 416 parts by mass of Plascoat Z-561

(nonvolatile components: 25% by mass, a sulfonic acid
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Pl ascoat Z-730 (nonvol atile conmponents: 25% by mass, a
carboxyl group-containing type, glass transition
tenperature: 469C, acid value: 58), and 416 parts by
mass of Pl ascoat Z-561 (nonvolatile conponents: 25%

by mass, a sulfonic acid 13 group-containing type,

glass transition tenperature: 64QC, acid value: 2.5)

as the water-dispersible polyesters were charged, and

ITPHE - FPR{t A8 1REs tHest e§lesSgbTensidion Gempgapturgy 64°C,

acﬁassagheQOQassla@lﬁa@swb&@&edwg§e9§abqadpb& @sEQ%s were
e ste dr I ng, the ethy eni ca

eact.or 0
ChﬁﬁgﬁgurﬁPgdtﬁﬁnﬁﬁﬁFurgoWﬁﬁs??ggﬁ AnkQ §Qaﬁte@exﬁhe 1 part
byehhays ent qmﬁqsmmtpmm&at@waeeehaﬁgmﬁﬂt@rtm gteactor,

r SSi er su
ool BRI oI gL 0 B LU PED T B Syl 1 ggomes
coppesigiper wed starheée hbuesetﬁhbemeq@blmtwmeaturahed
I-
moﬁsaet:%or%qzﬁélé;% afih 08%0?3% X %gée %%P%&gae%%ﬁg{l pg §lfate
whigh wawe ﬁéﬁF;Olé[ﬁ& %§5dé%1?1é‘€a§§dde%@1ﬁﬁﬂnwla§ﬁ>§é¢%¥% opped

ovgﬂ &h¢§r1@@<ﬂ@ﬁﬂﬁx§yhﬁ%§% OLTh? temperaifge in the reactor
tri ent gnedi ol nonoi sobut yl at

wag onit ot G fhs dr P 1O 6P Corah £h SygRe ipmisden.

thastenge 1am uif o wast kept wabgargomgﬁethdur Obhhdiwad Aecreased

resi f th opertles of the
toogﬁgﬁnggMbakgﬁu%nulEﬂ%gpﬁ nbnvéf%@rfe d%nponen?s of
2,2545% bypefayd - ladvbsobeneyiofl B8OnpRgobusylpile7 (0S-a2,
magheaéth£a88b§leﬂlgggpebébu&stea 2Q4s208a8qMhll QU §

| mformation tenperature of were determ ned. The

fOEHBEﬁPn EUEby L1ABRESRI6R Lt he RRteADdtBpersFhPeemulsion of
ExB@pYESE er As Raec@ropelitt esSynt H18s | S £51dH Ire sSHOWRUIRi0n,

Table 1, [0031 éﬁ%{ﬁyle 4) In a honom xer, 210 parts

a

n°B\}°ﬁﬁ§§18fc%ﬁ gryPatky magse ?)é’f:‘t%co(ﬂﬂ'%§§ p mpPa-

s, pethyl, he)g/JlaSE:It)tia&tsﬁ,tﬂmpﬁéhpebgtﬂﬂé&bﬂ)ﬂZOC and a minimum

flgrntyéjf&%(i}/f&bw t.:lg&(flrr)él g%e(z }_ﬁ?w%get édOf 8mount
anioni ¢ enul s ying agen t enol reg ered ra

(% )2 gBE of ﬁﬁﬁuWéE@Hr@@SD?rBAblBMleSEIW on the

syl@@ueti&_Dré51ﬁ QsPahbin BY #BBI0f .0l ycerin
[OE {gly0|dy ether as a crossiinking agent and 110

s by nmass of deionized water were m xed and
(Exampsefued to prepare an ethylenically unsaturated
mono %.homomlxer 210 parts by mass of methyl methacrylate,
136 parts by mass of 2-ethylhexyl acrylate, 7 parts by mass of
2-hydroxyethyl methacrylate, 3 parts by mass of an anionic
emulsifying agent (Hitenol (registered trade name) O8E,
manufactured by DAI-ICHI KOGYO SEIYAKU CO., LTD.), 2.0 parts
by mass of glycerin polyglycidyl ether as a crosslinking agent
and 110 parts by mass of deionized water were mixed and
emulsified to prepare an ethylenically unsaturated monomer
emulsion composition.

Into a four-neck flask reactor equipped with a stirrer,
a thermometer and a reflux condenser, 138 parts by mass of
Plascoat Z-730 (nonvolatile components: 25% by mass, a carboxyl

group-containing type, glass transition temperature: 469C,
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emul si on conposition. Into a four-neck flask reactor

equi pped with a stirrer, a thernoneter and a refl ux

condenser, 138 parts by mass of Plascoat Z-730

(nonvol atil e conmponents: 25% by mass, a carboxyl

group-contai ning type, glass transition tenperature:

46QC, 14 acid value: 58), and 207 parts by nass of

Pl ascoat Z-561 (nonvol atile conponents: 25% by nass,
acads yiaflevgi:c 580i.d angr @03- pemtai biyngasygpef Flassoat Z-561
(nbhdBialrii9a b%lﬁ'\%%@wse 264Q6y maGisd &a'sﬁifo%@ aidl he

wat er - di spersi bl e polyesters; and 33 parts by mass of
Ir@EPsFPPE@ RANSGr tHBLe @Hé.sgearaaﬁattlﬁe Ferpgratuyggs 64°C,

ach@ataduke ﬁOS@Zaékﬁﬁe ﬁhﬁbﬁfﬁisﬂékéﬁﬁﬁé(ﬁo ASSHdMand 33
into the reactor and

t he ste
pa By i S AE L BO RGP A T et e ARaraESd SRhoths mixture
waenbkesited too@pPesi.t i Baxthao . haplabeeby pneparefl pasassium

pe§EﬁFEQQe &Q@ cﬁ% %eﬁnﬁﬁghl¥§gn§%E%E§E?dagﬁn%5%rstep of
enmul si on conposit 0. part by ‘mass o
drppprassi thepetbyllratealiyc ingetarditsdompadmen en@ligdons

cohﬁ?o@%ioﬁf tﬁ%*toﬂbée@e%t ggepﬁ&@admep%@a@f% a pgEi od
hree hours. he te era re in the reactor was

etkgﬂx?n&tcaéé@cm%ﬂtli%t% BEPPAGTWHL S 97 EPMPRE 1dAGFHRRG O - 8
pastepy B8 st €APSS Bd sk Bum WWer&kepta®td WD fireD B dtved in
46an gﬂ decreas ddto roo te eraturg. To this, 36 —-

RFTES STon 260 WAk [eF S30 5RPAACATSF & Perio
ofndne e hbutryl at 'Ehé Cenfidrathereuiacthe edabyoChwass@iept at 802eC

atcﬁ{e?ﬁ g)bqgl%;ag\@é? adq\efdceq_stﬂe C}JJ'JB(Pnf% g%é;gnt}?g@fk‘nlp%sr%ture

agent t he ‘fesin enu
Waﬁhbepﬁoaérﬁpé§ &Prt RReobPUIrnednAeyiRf éngrgagﬁd to room

tefpBy¥akatkl e @@nﬁ%@ntfes %aEQS QyOmaQy §Bss, a
vi scosity of glass transition

2, ?eﬁpEFé{"GFEY&r11éQeeaﬁansdﬁPﬂn WﬁﬁPlﬁPPH]tV&Pﬁﬁt i(6R-12.
mahﬁﬁﬁét&?dﬂﬁb@fCﬁ@ﬁégﬂCerﬁekgtﬂbﬂedwaihaddﬁﬂgﬁb a( ¥ihy
t he.wat er - di sper Si sters ased qn

cofiEEof ehaEHitkE. ReREHS! AetatBed anBbal mor TERELOn OF

Exampésl4nkﬂh§tégepr0pe%tbysna§syhekmbﬁahnnﬂtﬂusln emulsion,
I ers.ar in Ta e .

nofh S AEIRILE ROLYeS) S50 ashott k8o T Sty 10 e

s.#H B|- a’iscedilqsggfa(rwéﬁmnatgmgerature ot 182C and a minimum

film formation temperature of 02C were determined. The amount
(% by mass) of the water-dispersible polyesters, based on the
synthetic resin, and the added amount of the crosslinking agent
(% bymass), based on the water-dispersible polyesters are shown
in Table 1.

[0032]

({Comparative Example 1)

To 100 parts by mass of Plascoat Z-561 (nonvolatile
components: 25% by mass, a sulfonic acid group-containing type,
glass transition temperature: 642C, acid value: 2.5) which is
a water-dispersible polyester, 4 parts by mass of
2,2,4-trimethyl-1,3-pentanediol monoisobutylate (CS-12,
manufactured by Chisso Corporation) was added as a film

formation auxiliary agent to obtain the resin emulsion of
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conmponents: 25% by mass, asulfonic acid
group-containing type, glass transition tenperature:
64QC, acid value: 2.5) which is a water-dispersible
pol yester, 4 parts by nass of
2,2,4-trinmethyl -1, 3- pent anedi ol nonoi sobutyl ate
(CS-12, manufactured by Chisso Corporation) was added
as a film formation auxiliary agent to obtain the
Compoinatdivigl Fixempdfe 15 Conpar ative Exanple 1. [0033]
[obGanparative Exanple 2) A styrene-acrylic acid ester
copol ymer (Polysol (registered trade nane) AP-4750,
(Cogmaradiyice F¥PHE0AA  H GHPOLYMER CO., LTD.,

nonval attazh:@n@ogg%pgabs ac&a%eks];t_eFa@f%polg'h@&s_ (PoaRSsiotLi on

t enper at ur e: . a .M _nJ ILm t10
(EEIBEEAES BT Al R0 TR ARG Y SHOWA
HIGHPPAYMERY €0 .EXxamd .6 2onvdl3d]ile Comparatnibee Bétnlye mass,

- Vi t esgQROI y. .

912kg e pnRs S IO, ShB AR S eE s A MELn b EEln, soppation
teppeHROUYIVEROCO) , waFDised mshwolrasiinecnvhpbpe s CapRative
Exlgﬁ]?ﬁ,e gl ass transition tenperature: 149C, a m ni mum

fi

m formation tenperature: 2QC) was used as a resin
[08%¢1]si on of Conparative Exanple 3. [0035] Table 1

(Compaﬁative Exaﬂpie-3r---[ --------- ....-...bExanplf 1
Exa e a e 3 a 4 ---_ Anpun % SS,

of ot B g G iy E48 R afa bap et Choty s gl s terea
tr2dlebnamey e+t i manesiactured by SHOWA HIGHPOLYMER CO., LTD.,
nonvolatile ‘components: '50% by mass;JQlass transition

tempgaa tawsunt 489 by mesguDE ilnef ernasipakt elpepREeTe: 29C)
walkasedaEan the-eRahy @ahAlss WG ohfhrktilvd Bedhdre 3.

[0%%r5kiox 1 group _ ... . mmmmme e

Table 1

Example 1 | Example 2 | Example 3 | Example 4

Amount (% by mass) of the
polyesters, based on the 24.5 24.5 65.1 24.5
synthetic resin

Added amount (% by mass) of
h linki

the crosslinking agenF, based 0 10.1 0 5.8
on the polyesters having a

carboxyl group

[0036]

The resin emulsions of the examples and the comparative
examples were evaluated by the following methods.
(Evaluation of abrasion resistance)

Aqueous paving binder compositions having a composition
ratio described in Table 2 below were prepared using the resin
emulsions of the examples and the comparative examples. The
added amount of the thickening agent was optionally adjusted

so that the aqueous paving binder composition had a viscosity
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(0036] The resin enul sions of the exanples and the
conparative exanples were evaluated by the follow ng
nmet hods. (Eval uati on of abrasion resistance) Aqueous
pavi ng bi nder conpositions having a conposition ratio
described in Table 2 bel ow were prepared using the
resin enul sions of the exanples and the conparative
exanpl es. The added anmount of the thickening agent
ofwaboopt 1onabbym&dj asted so that the aqueous pavi ng
bi ndef, o (YROSIdd quga'gs%a\(}ﬁ&oﬁiﬁ& r oo saRAuh #9s R tea
mPas. The obtal ned aqueous_pavi n B nger conmposi t; on
onygs SdgateBlabR §OsP&t &ophahdeys ¥/ acWreveefkgrrder

cowas thehk ehdeyeoc e@nsls RIPIH06nE3RLIA! HBA B8 oRMBbsSs was

ek, and. abrasi gon | 0os s determned by the JIS K
aeSB e 78AaPTL EBE TS uRess 08 et rAE T (paiRaTy R me thod.,
loa@fngos @0 g OrEN0 aotattdtonen aundedt Dén Fihem ofeadad rpm NGear

CCE-17) . Lt ' is le th | , it n
eifly Lla7 L IF AR ARAN G20 4ds R Prdd ke S g 33 can
bej gaidr 4bnaitcdheuscempisé tiesuliss sufidicdenidly dusablienin

prieRliesi3uald dhe [3Ats 1@Rh®Z are shown in Tables 3 and

4. ..., -T--- ....---- No. '7 quartz sand 180 parts by
[ooesgy i No. 6 quartz sand 80 parts by mass -------

Table 2 ... ...... Resin emul sion ?80 parts by mass

No.- 7-quartz-sand- - - -|-80- parts by-mass-----|-------------

No. 6 guartez _s:a_ndV\Hr rBOJ'f)Ur 2 Sm-:;% MaSyg == =-=-"" R
Lckenl ng agent 2pprnﬁrla e _amunt

Resin-emulsion - - - - - - -80- partqd bP08Bs|] (Eval uation of water

wdi&si stance) The r3§§9a§ﬂy%§hﬁﬂé of tlhe exanpl es and

conparative
Thickening agent Appropriate amount

[0038]
(Evaluation of water resistance)

The resin emulsions of the examples and comparative
examples were coated on a glass plate using a 6 mil applicator,
were left under conditions of 232C at 65% RH for one week, and
then were immersed in water at 232C. When there is little
whitening level of the emulsion, the emulsion was evaluated with
an open circle. When the whitening level thereof was small,
it was evaluated with an open triangle. When the whitening
level thereof was remarkable, it was evaluated with a cross mark.
The results thereof are shown in Tables 3 and 4.

[0039]

Table 3

Example 1 Example 2 Example 3 Example 4
Abrasion loss (mg) 0.4 0 0.3 0.1
Water resistance O O A O
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exanpl es were coated on a glass plate using a 6 m|
applicator, were left under conditions of 2390 at
65pRH for one week, and then were inmersed in water
at 23?C. Wen there is little. whitening | evel of the
ermul sion, the enulsion was evaluated with an open
circle. Wien the whitening | evel thereof was snall,
it was evaluated with an open triangle. Wen the
[OfHiGtleni ng | evel thereof was remarkable, it was

Ta@M@ yated with a cross mark. The results thereof are
<hawn ln Tahl o 3 and A4 rr\r\QO'I Tabhl a Q l:vnrrnrn I

QII\JVVII 1 T"AJT ©C O C mullu_ - \I\I\me r -Itti.ul A2 C LIHLE S L'
Exanpl e 2 Exanpl r@féﬁ)l g Cgmbarative °| “Compapativeq
NS xamp Example 2 Example 3
. 1T USS \ IIH) I U, <
AbgHSion lpss (mg). | ...1.3..... .. --r5----| M 2]oj E
Water—resistance =——=——=[—========== —1710040]
Wyl gedlistance - Corrpai‘ir ative Corrp@ ative Corrpa@at ive
Exanple—1 Exanpte 2 Exanpte 3 Abrasiontoss (ng)—17'3 1

520 | Water resistance X | [0041] As shown in the
[o0adyl ts of Tables 3 and 4, the water resistance of

the 88ueRusnPat HeDiadeh (&OTROTHERYS 10T ang S whter

_ 4 was the sane as at of nparat Ve
rezigiange lofi thee aghrepsisopavdgiss tdmcent mrmsxmns of

ExbgipRlsabl v aﬁHp@Wa‘y thém ged ﬁ’ﬂé@ oeN@dmPhrative Exan}ples

Conpar ati ve Exanp he water resistance o
2 gre dquddits thsvi af?@facﬁwwerre@&%@mq dhergpipwammemprkably
sSupRS iRRQr cbmparéaaﬁtﬂegﬁ@e ofC OPRRRed tWviehEkBAb168E 2 and 3.

ive ut thel vel . of the L.
T PP ST LTEARE® T XBAUea PSP RECRB 14T Fomposi tion
ofpEasatpiel 3 uses pbdrSoygpe wiaXll deyyree, compared with that of
Comparative Examples 2 and 3, but the level of the water

resistance of Example 3 is acceptable in practical use.
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1. An aqueous pavi ng binder conposition conprising a
synthetic resin enulsion conprising a water-sol uble
or water-dispersible polyester as a protective
colloid. 2. The aqueous pavi ng bi nder conposition
according to Claim1, wherein said synthetic resinis
a styrene-(neth)acrylic acid ester copolyner or a
(meth)acrylic acid ester copolyner. 3. The aqueous
pavi ng bi nder conposSCO®E KEcEHAMS to Aaim1 or 2,

1 V\hﬁfeﬁjdécﬁﬁl ﬁauahgrbﬁﬁa@blo%@os&&tﬁm abﬁ@@&%hhbea synthetic

pal yest has a_car.box roup us, pavin
relRERe B SPTPa ] ARG HREG Tt FOMRIR 5 Ak s Ry ble
podatest-esolashlae pao twatteredicopandidol e polyester i's
crosslinked with said synthetic resin by a
crosslinking agent having two or nore functiona
2 .gFbapxduspabpavingr bhndengranndsi b emaseeypdigiotp. Chaim 1,
whE%lfﬁq YGQUSsPAYHhBY1 B REIn COMOSI YA AGH YL ic acia

Claim4, wherein said functional "group i's an epoxy
esgegyuFoPe 1Y RE BEuBot BSFRY PREYBiFd &0 9FdET icowoLlymer.
according to any one of G alns 1 to 5, wherein the

nt of
3. pBPGcarirofd Hay i biilist spmpord taus, ByeRRELAY Fddkatn 1
oro?, gaetdesyrddiet wateessoluBle Ameshed-fbspersabilagpadyester

ha%urf@ggbgk B§%% nt conprising applying the aqueous
paving bin onposition according to any one of
Clains 1 to 6 on the surface and drying it. 19

4. The aqueous paving binder composition according to Claim 3,
wherein said water-soluble or water-dispersible polyester is
crosslinked with said synthetic resin by a crosslinking agent
having two or more functional groups capable of reacting with

a carboxyl group.

5. The aqueous paving binder composition according to Claim 4,

wherein said functional group is an epoxy group.

6. The aqueous paving binder composition according to any one
of Claims 1 to 5, wherein the amount of said water-soluble or
water-dispersible polyester is in the range of 2 to 50% by mass,

based on said synthetic resin.
7. A method for treating a surface of a pavement comprising

applying the aqueous paving binder composition according to any

one of Claims 1 to 6 on the surface and drying it.
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