Description Title of Invention AQUEOUS RESIN COMPOSITION FOR FORMING A THICK FILM,
AND SURFACE TREATMENT METHOD USING SAID COMPOSITION Technical Field [0001]

The present invention provides an aqueous resin composition for forming a thick film, the composition
being able to develop superior drying property due to the hybridization of glass filler with an agqueous
synthetic resin emulsion, being able to form a film superior in water resistance, acid resistance and
alkali resistance, and being to be used for surface-treating concrete or mortar for use in the civil
engineering and construction field, and also provides a surface treatment method using the
composition. Background Art [0002] Contresesipiitiares have a problem of their degradation
caused by various environmental conditions, so that various materials for surface treatment have been
used for the purpose of improving durability. Incidentally, solvent-based resins have been being
converted iRt1aqueqis.esH)s in the recent trend of tightening VOC regulation or the recent rapidly
rise in social awareness concerning environmental protection. Likewise for waterproof/anti-corrosive
materials foA QUE®ESIREBINS CONPOSIENQINCENTRY AGRMINGQlicNHIEIK FarNysANIblems such
as regulations of odors and volatile ingredients and regulations of raw materials used have been
discussed, &tFdEvelBphaafdMEDED DHd i3 Upabn oM AeBAREIENcorrosive materials
has been demanded. However, when an aqueous resin is used as a waterproof/anti-corrosive material
for a concrete structure in the civil engineering and construction field, a long time is needed until a film
thereof is dredicarppleigli@nd a long schedule will be required. Therefore, from the viewpoint of
durability, there have been used solvent-based resins superior in water resistance, acid resistance and
alkali resistfd@6,1$uch as vinyl ester resins, polyester resins, epoxy resins, polyurea, and urethane
resins; aqueous resins have been considered to be insufficient in processability and so on as
waterproof/anti-corrbBR @SN ST HOPR RO VAR IS I HROERIF B REINeRRRPaHIEb fREruction

field. Moreofve;h\{\@ter-bﬁﬁsuec(i(r%ﬁins C@@oéohav% mﬁn C{)oesislinkér&esitt%s 83\}@1%‘3”%{‘}'%%5&(1 resins
and are insufficientalSo in' s renglt?fas resin fim. fd 8%] "t siie cwcumstané)es, iPa base regulator
fora CoanQi?yﬁHgCM@F)'é}ﬁf dandotbreMideab aduaausPaTededdlaaethat exibita goed@sinding
workability after its application onto a base material, there has been disclosed a base regulator
including (AYympbiteresinlstonyiBloan dutitig erbldsion trrarsymthidtic aubberiemidsivrgtand (C) talc
(see, for example, Patent Literature 1). However, this base regulator js restricted in the method of its

application BRI HeR RoPEXABAIAPES ARACRIBAHIKER RIGBCHARNREIRRIIPOYIHSE A application.
[0004] Thef&dﬁ&&%ﬂe&ﬁfi‘?@&%&?@é@ %qsk‘f% for rﬁJPf%@@qr{“B{‘@rc'k'?fi'Fé‘i’i AL and
acetate-ethylene copolymer®emulsion, glass fiber, cement, sand and t]he like (see, for'example, Patent
Literature 2pdriewenmstiothisieRinRasitiansoapmpiablieam sunpikalitity haeausm it visaasitygthereof
increases rapidly due to its inclusion of excessively much non-volatile content. [0005] On the other
hand, therethg@sdseepeiistiosed as an aqueous resin composition prepared by adding an organic filler
to a synthetic resin emulsion, for example, an adhesive composition including at least one of a
styrene-butadiene copolymer-based resin latex and a chloroprene rubber latex, and an acrylic resin
powder (angrgaicfillgn (Sge, for example, Patent Literature 3). This is not for the purpose of forming
a thick film like a waterproof/anti-corrosive material for a concrete structure but for the purpose of
using as anj@dbjive. Besides, there has been disclosed a damping composition including a base
emulsion using a core-shell emulsion and an organic filler (see, for example, Patent Literature 4), but

in forming a thick filkOREAEkS Slay gERESaIE AV SeRRleming EBAbitdAS alalion 1Gatsatbnt

Literature [%O}s')(sxliarious environmental conditions, so that various materials for
surface treatment have been used for the purpose of improving durability.
Incidentally, solvent-based resins have been being converted into
aqueous resins in the recent trend of tightening VOC regulation or the
recent rapidly rise in social awareness concerning environmental
protection. Likewise for waterproof/anti-corrosive materials for

concrete structures in the civil engineering and construction field,



Patent Literature 1: Japanese Patent Application Laid-Open (JP-A) No. 2009-149767 Patent Literature
2: JP-A No. 2002-179450 Patent Literature 3: JP-A No. 2009-102606 Patent Literature 4: JP-A No.
2005-126645 Summary of Invention Technical Problem [0007] The object of the present invention
is to provide an aqueous resin composition for forming a thick film that can be used for thick film
application to a surface to be treated of a concrete structure and the like, that can be dried within 12
hours from the application thereof, and that can afford an applied film superior in durability, such as
water resistance, acid resistance, and alkali resistance, and also provide a surface treatment method
using the comyiosisopr Solemivh so1Pobleme@aikgjons Thegdarseanidveotard stingrddigmesstly in order

to solve the problems described above and, as a result, h \g%acco plished the present invention. The
present invéfitfon’ 1872 udsis B Boéft?(‘?ﬁi' foPRmiRG S predSGre fifithinétiding an

adueous YRIEIGSERME M IPOHINANL GRsHLer 48) 20 MATRAAN IANS £301e,04 65 10 85%

by mass. [0009] Preferably, the viscosity of the aqueous resin’composition for forming a pressure

film is 8,00 mPacroosivse. 1Ijals Reaferabbh théeenntedédf therdtassdigr @hisn254m or more by
mass of the non-volatile content of the agqueous resin composition for forming a thick film. [0011]

Preferably, 8$8160MBcEREEAL Aatid16PtheagqdesvateypiQld pari contpsibie (A)edanely s fller (B) is

om 713 t0 3, 100121 Preferably, af average partcle sze of the glass et (s d Sy less

time is needed until a film thereof is dried completely and a long schedule
will be required. Therefore, from the viewpoint of durability, there have
been used solvent-based resins superior in water resistance, acid
resistance and alkali resistance, such as vinyl ester resins, polyester
resins, epoxy resins, polyurea, and urethane resins; aqueous resins have
been considered to be insufficient in processability and so on as
waterproof/anti-corrosive materials for concrete structures in the civil
engineering and construction field. @ Moreover, water-based resins
cannot have many crosslinking sites as in solvent-based resins and are
insufficient also in strength as resin film.

[0003]

In such circumstances, in a base regulator for a concrete
structure, in order to provide an aqueous base regulator that exhibits
good grinding workability after its application onto a base material, there
has been disclosed a base regulator including (A) a polymer emulsion, (B)
an acrylic emulsion or a synthetic rubber emulsion, and (C) talc (see, for
example, Patent Literature 1). However, this base regulator is restricted
in the method of its application and it cannot exhibit acid resistance or
alkali resistance sufficiently by thick film application.

[0004]

There has been disclosed a composition for reinforced mortar



[0013] Preferably, the aqueous synthetic resin emulsion (A) is a styrene-acrylic resin emulsion or
an acrylic resin emulsion. [0014] Further, the present invention relates to a method for treating a
surface to be treated, the method including forming a film having a thickness of 0.1 to 2.0 mm by
applying an aqueous resin composition for forming a thick film to a surface to be treated and then
drying the composition. [0015] The present invention relates to a method for treating a surface of a
concrete structure, the method including applying an agueous resin composition for forming a thick film
to the concrete structure and then drying the composition. Advantageous Effects of Invention [0016]
According totleigiegera irvisntioatierte celinpte providmbiyae eousissimeoglpssitidibfay, forming a
thick film, wherein the composition mitj#%%odors during work, js environmenptally friendly, and is

r

superior in VR EsistARE, AR fotafite, 56 alkdi (E5BRte. BRERibtioH At HiSodihents
0017]  TReRiRsentinvepianisdestitedndoialhielan dheaduan sypRelcespemulsion
(A) to be used for the present invention is an emulsion polymer or a latex polymer that can be obtained
by radical pelyowssizatidiceé o Ribylenieslly apRiliurdied morosenchmposition exdesdikelysing a
water-soluble polymer or a surfactant. Examples of the emulsion polymer include a styrene-acrylic
resin emulsiBHCahRAOlatHE CaulsiBh, an ethylene-vinyl acetate-based emulsion, a vinyl
acetate-basg%(;iii)Sggulsion, and a urethane-based emulsion; examples of the latex polymer include a
styrene-butadiene-based resin latex, an acrylonitrile-butadiene-based resin latex, and a

chloroprene-based ¢gisipHatexnArsHapensine R el ask by, euURilb0ANd JishersiRgs a grganic resin
in water can be used together. Among them, a styrene-acrylic resin emulsion and an acrylic resin
emulsion areopngfesi¢th fropr tpeveelvpyinisl diagjusimamgofith ditlear dotexistiga thfaton-vedatile content
or the like of an aqueous synthetic resin emulsion (A), the Tg design, miscibility, and physical
properties ¢ YeSIANE &0 ERATIRLS AEhRReSIEG COMBRRISRN i phabineAbdeassoRertels in acid
resistance and ?Ikali re%is%%n e. [0018 Mor%over the a ugous syntrH-:-tic relslip emulsion (A) to be
a_styrene btadiens £o oggmer—. ased res1?1. atexX ‘and & chloroprere
used for the present invention IS a styrene-acrylic resin emulsion or an acrylic resin erhulsion that can

be obtained-dy, rreticrlteelymatzatioraet-pnERydeniGadwHesatH At ddRANO MBEPTIRQSItRR or the like
in the presence of a water-soluble or water-dispersible polyester. Especially, a styrene-acrylic resin
emulsion isqrafeply Redandeliitexedisrim Akid idsistamcroarfonidad msigtanceo{d018iing arhe
amount of the water-soluble or water-dispersible polyester is preferably 10% by mass to 30% by mass,

more preferdHi109By His fo HRABYTRAEAR SohArEBtRt MHESHMhEIc RsFPETRon obtained
oy Polymergipg . eLhyianie HEsBIIBIRGL Al dneLoaRLAldne patsie ule A

water-dispersible polyester is less than 10% by mass ymerization stability may déteriorate,

whereas if thagwdent axssiede 3 odymipissy waiapssistande stayldgtesdsalee [6820]sion Among
resin components of the styrene-acrylic resin emulsion, the component derived from styrene monomer
preferably atsbiges ¢oraGheHoombysitas andore sregerislyilondseevd ey enasepicicBstean 10% by

mass, toughness as a film property may deteriorate reas if more than 80% by mass, the amount
o1 o i T T BRI b o T PR Ao A D PatTARC R S oIS 2
tendency t%%é%@fﬁ@é@ﬂ%&&ﬂ@? properties. [0021]
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The glass filler (B) to be used for the present invention means a powder of glass and examples thereof
include glass fiber, glass frit, glass flake, and glass bead. These may be used singly or two or more of
them may be used in combination. Especially, glass frit and glass flake are preferred from the
viewpoint of miscibility and durability. [0022] Examples of the shape of a cross section of the glass
filler (B) include a common true spherical shape, non-round cross sectional shapes, and scale-like
shapes typified by glass flakes. Especially, a true spherical shape is preferred from the viewpoint of
miscibility and durability. [0023] The glass filler (B) to be used in the present invention is used
preferably in an amount of 25% or more by mass, more preferably 30% or more by mass, particularly
preferably 45% or morqu mass, and even more preferably 50% or more by mass of the non-volatile
content of th&'FYFE5Ys iﬁ’rY‘EBH%sition for forming a thick film. When the proportion of the glass filler
(B) relative 4Q thg, non-yolafile gontent of the agueous resin composition for forming a thick film is less
than 25% by mass, there is a tendency that the drying property of a thick film deteriorates and the
water-blockjog@vgperty, the acid resistance and the alkali resistance deteriorate. [0024] From the
viewpoint of dispersibility, the average particle size of the glass filler (B) to be used in the present
invention is preferaBpo@iest aifiss, Paere praRYEPIANIR to TUOVIce WA&SItHROaeFE§E particle

size is larger than 0.3.mm_uniform dispersjon in resin is.not obtained and a separatign tendency is
oserved, S RIELAEEIEE ARTEUIFE Frd i RaHn FA o A 1At 416 SEAS or 2B i fim
properties (gisemathaid @rability) ds $hawn QR8I of a \dBlesReteesehingt pthe areseniavention is
disturbed, a small amount of inorganic filler may be added in order to improve viscosity. Conventional
one may betha¢ctan the thasghmiithillar,12nH @xasnfriesithibreapiplkitmtecnnthexiete, teaiiuhaixide,

calcium carbonate, silicic acid,_silicates, kaolin clay, magnesium oxide, satin white, aluminum oxide,
talc, mica, GABRIPERARRIPRHGH RBro¥BENIRARifLH 2RSS HagbE Y ¥R Sy ST AR6Br more of

them may be yiged in;combination {076l -Mpreover, ugless theobicelalihe presgnt jpvention s
disturbed, a'small amoun]ilo?’organlc iller may be added’inorder 10 improve ViScosity. The organic
filler meanstacp@wrReItahRAIASEAR RO YREE SAIPssabikle in water, and the solubility in 100 g of water
at 23C, 1 atm is preferably 0.1 g and less. Examples of the organic filler include polyethylene,
polypropylene, polystyrene, polymethyl methacrylate and its copolymers, vinyl acetate and its
copolymers, saturated polyester (aliphatic ester-based and aromatic ester-based), cellulose acetate
butyrate, s-CPHIRAGRHAYERS, polybutadiene, and polyvinyl chioride. Additional examples include
elastomer t 8 lymers such as styrene-butadiene-styrene (SBS) block polymers, and also include
starch powder and cellulose powder. These may be used singly or two or more of them may be used
in combination. Espee&ligrodystyianenpolyetbiiriiedard naiyprppimers dee pefesre fraie the
viewpoint of miscibility and durability. [0027] From the viewpoint of dispersibility, the average
particle sizeoptiemgyanestinirad pediersbiprdvess raicresiatbrshaBorganimpighed thehe
agueous resin composition for forrﬂag a thick fjlm of the present invention, the solid content ratio of

the aqueouB SRR PESHT 8 uIsToR (&)t Y JIRYEHHEPBF 18 15raréPaBly A% Yo S ore
preferably frorm, 6/dkieidfP ¥heRiie sl eentento afioof e AANGONS SYRIBSHS repifgamdsion (A) to

the glass filler (B) is larger than 7/3, in other words, when there is much aqueous synthetic resin
emulsion (A sixpentedsdogin@\propdrty girsofiierofBhinad drkgoatbrestdiatiiepbysicahproperties
(strength, etc.) of a film cannot be obtained. On the other hand, when the solid content ratio of the
aqueous syRthEASREPIMIRSSA (A) to the glass filler (B) is smaller than 3/7, in other words, when
there is mui&% s filler (B), stability cannot be maintained and it becomes difficult to perform uniform
film formation, so that it becomes difficult to obtain a sufficient effect in the durability of a film, such as

water resistance, apigdRsistanceand alkaliigsisaneR [Q988bus resin composition for
forming a pressure film is 8,000 mPals or more.
[0010]
Preferably, the content of the glass filler (B) is 25% or more by
mass of the non-volatile content of the aqueous resin composition for

forming a thick film.



In addition, according to the purpose of use, a plasticizer, a tackifying resin, a thickener, a curing
agent, a defoaming agent, an antiseptics, etc. may be added. [0030] The minimum film-formation
temperature of the aqueous resin composition for forming a thick film of the present invention is
preferably O to 5C and patrticularly preferably is 0C. When the minimum film-formation temperature is
higher than 5C, it is feared that film forming property deteriorates and there is a tendency that
sufficient film durability cannot be obtained because the influence of drying temperature condition
becomes remarkable. The minimum film-formation temperature of an agqueous resin composition for
forming a tH@R filh can be adjusted by such a method as adding a film forming aid or adding an
aqueous synthetic resin e IsiOﬂj(A) 1Qﬁéing a lower minimym film-formation temperature to an

aqueous synthetic reSieEAISiol a5 ALGitG BRI h SRR R R AG P SHRE AT AEERD [0031]
The aqueo%ﬁﬁzg}&grﬁgo@t%f%ﬂgmmla@j%fﬂtglﬁfi;h ptrg%em.invention contains non-volatile
content preferably in an amount of 65 to 80% by mass, more preferably 65 to 70% by mass. The
adjustment [@ahejnon-volatile content of 65 to 80% by mass makes it possible to display superior
drying property. When the non-volatile content is less than 65% by mass, the drying property becomes
insufficient and mairelgaribbs e Averreefpesticleindzfoiehiiglapmil ehd Bbis b Rthetontent
exceeds 80% aP mass, problems with stability will arise and problems with workability will also caused
by rapid inché gésin viscosity. [0032] The viscosity of the aqueous resin composition for forming a
thick film of thgryesent invention is preferably 8,000 mPa-s or more, and more preferably 9,000 to
60,000 mPa-s. In view of applicability, the adjustment of the viscosity to 8,000 mPa-s or higher makes
it possible to achieverafiiidaitygn thhea thEckressof spnmthétiougbsiesikahntalgiscosith vaies alepending
upon the method of application, the viscosity is desirably 9,000 to 20,000 mPa-s in performing
spraying wif¥a speafenthe RSB UBIGreY 20,606 %e680 FPElsipperforming

hand-spreafg ith a trowel or the like. If the viscosity becomes lower than 8,000 mPa-s, generation
of cracks is‘expected in thick application. Moreover, in view of workability, problems such as drooling
tend to arise. [0033fy rthEke B&k éesinsRMpRsion fakforyingmdhiddfitor affhiapigsent
invention preferably has a film thickness after being applied to a surface to be treated and then dried of
0.1 to 2.0 manrfaore pretwrabtgat&dtoths mathwHembivkliags fotessiham Gilhmimaviegantinuity of a
film becomes jnsufficient due to the generation of pinholes or the like, and due in part to the influence

of a base mAEHARRASH s Witen thidkReBY RRROFIB AT AEWHA IS BEL SHIRPITHSE Hlelay in
drying and %?[ﬁiﬁg" lendgogy fﬁfﬁ Ségf!ﬁﬂe%%ﬁé%@é”?@ %@Q%&ea%eameﬂéﬁa@%@g%le Since
the aqueous resin composition tfor forming a thick film of the present invention containS no solvent or
the like or cepiainsserbm little amount of solvent or the like, it fails to emit an odor during working, is
friendly to the environment, and is superior in drying property. By applying the aqueous resin
composition36rfkming a thick film of the present invention to a surface to be treated of a concrete
structure or the like,gnd drying it naturally at room temperature, g protective film superior in physical
properties such as W EPIESEHEE AU A SEIANES AT ARA L SRAAREE W ch S SeRable to
improve the,dugapilit of he,srface trratertRBR SRHRIGRIUTBIGiAS alerRfli R qiadia concept
including structures made of ordinary concrete, mortar, andthe liké. [0035] Examples of the
method for applyiogitienafue fosmésin aahjssifibm foo faimiogractieitk tmiot the prasetihérvention
include spray application, roller application, and troweling. The amount (solid amount) to be applied,
which may %ﬁ@&ﬁhﬁwé@%ﬂlﬁ@to the purpose of protection, is preferably 0.2 kg/ m2 to 2.0 kg/
m2, more preferably 0.3 kg/ m2 to 1.2 kg/ m2. If the amount to be applied is less than 0.2 kg/ m2, a
sufficient continuous film layer cannot be formed and generation of pinholes or the like is expected,
whereas if thg @pRHBEIREE ARRHS G ISTMRIA AN 2.0 kg/m2, this may cause delay in drying and
sufficient performance tends to become unable to be displayed. [0036] In applying the aqueous
resin comp@8fiba]for forming a thick film of the present invention to surfaces to be treated of a
concrete structure or the like, it is permitted to use a basecoat. Examples of such a basecoat include

acrylic emulsion-baS6GVsbEE A (HhfePTsS5RE), [BY6R} i8R e 5380 £84, BFetREAEGEdeaPand
basecoat. Ce -has dercoati ter can be u For-example, of a
miscibleliq uellé{%%%#e c%%n%ﬁt-%%s?dﬂ%@%eg@ﬁtg&gﬁ% s%c%/%?:cgmu sffgns;wgltﬁ%ﬁﬁr?;%ﬁn%yl acetate
emulsions, asthepexdIRsed esmubsinsySaample s Als envifthpresealipveriays gascribed
below more concretely by means of Examples and Comparative Examples, but the present invention
is not limitetbtheieesiorhigm catacteestivant theagidimesiniisings, cirekatksibisranb Raraparative
Examples, the characteristics of the agueous resin compositions, drying property, and cracks were
evaluated by the methods described below.
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[0038] (Non-volatile Content) The non-volatile content was determined by weighing about 1 g of a
resin emulsion or agueous resin composition on an aluminum tray having a diameter of 5 cm, drying it
at 105C for one hour, and then weighing the residue. [0039] (Viscosity) Viscosity was measured
at a liquid temperature of 23C, a rotation speed of 10 rpm, with a rotor by using a Brookfield rotary
viscometer. [0040] (Minimum Film-Formation Temperature (MFT)) The MFT of an aqueous resin
composition was measured in accordance with JIS K6828. [0041] (Evaluation of Drying Property)

On a glass plate was formed a frame, into which an agueous resin composition was poured so that
film thickness after drying would become 2 mm. Then, a time was measured which was taken until the
surface was dried under an environment of 20C x 50%RH and no mark of finger touch remained.
[0042] (Crag&ﬁcnptfﬂ%gfa%’a}}é‘?gé’gb‘?f%ﬁ evaluation of drying property, whether or not cracks were

formed in drying-yas evaluated visually. 0: No cracks were formed. X: Cracks were formed. [0043]
(Example 1§ mulsion (1) (styrene-acrylic acid ester copolymer; the non-volatile content: 50% by

mass; the content oflaccpmpeitnirderied frasmdstyceitsedmangetesinbedowondnis: 2%e by dnass, the
content of a component derived from the acrylic acid ester: 50% by mass, viscosity: 4,500 mPa-s;

minimum filiyRsfesiforasinperatlsondyivas e diasdicgties urepsthbin YesiH@mMilsRA and glass
frit CFO007-05B (produced by Nippon Erit Co., Ltd.; average particle size: 5 um) was used as a glass
filer. 50 paiey Wiisiof 00 DB S aBBEIIE: 0D A e By Pl G BRIt A Blowed by
stirring with F%%H@H%é@i@ﬁ%mfef SRS 1hadeilinn OA pasmby Raspetaidefeaming agent
(NOPCO 8034L; produced by SAN NOPCO LIMITED) was added for defoaming. Thus, conditioning of
an aqueoushesiikeomgiogtnwats pasfolvde gholim eesoitiag agfedan te it kanmpdsioh thes filtered

through an 80 mesh filter cloth and it thereby was confirmed that neither coarse particles nor
aggregatesSTRH SRR B ebidtiod HetrRcad HadigiBedian s R Ry LRBLRFEE T

composition of Example 1 was gbtaingd.;The chargcteristics of the resulting agueous resin

composition included & non-vol&tle Content of 66.7% %y mass and a V|sc01§9|1[y 0?12?008 mﬁa-s.
acetate-based emulsion, and a urethane-based emulsion; examples of
the latex polymer include a styrene-butadiene-based resin latex, an
acrylonitrile-butadiene-based resin latex, and a chloroprene-based resin
latex. A suspension prepared by emulsifying and dispersing an organic
resin in water can be used together. Among them, a styrene-acrylic
resin emulsion and an acrylic resin emulsion are preferred from the
viewpoints of adjustment of the characteristics of non-volatile content or
the like of an aqueous synthetic resin emulsion (A), the Tg design,
miscibility, and physical properties of a resin. Especially, a
styrene-acrylic resin emulsion is preferred because it excels in acid
resistance and alkali resistance.
[0018]

Moreover, the aqueous synthetic resin emulsion (A) to be used for

the present invention is a styrene-acrylic resin emulsion or an acrylic
resin emulsion that can be obtained by radical polymerization of an

ethylenically unsaturated monomer composition or the like in the

presence of a water-soluble or water-dispersible polyester. Especially, a



[0044] (Example 2) Emulsion (2) (polyester-styrene-acrylic acid ester copolymer; the non-volatile
content: 51% by mass; the content of a component derived from polyester among resin components:
10% by mass, the content of a component derived from styrene: 40% by mass, the content of a
component derived from the acrylic acid ester: 50% by mass, viscosity: 500 mPa-s; minimum
film-formation temperature: 40C) and emulsion (3) (styrene-acrylic acid ester copolymer; the
non-volatile content: 58% by mass; the content of a component derived from styrene among resin
components: 10% by mass, the content of a component derived from the acrylic acid ester: 90% by
mass, viscosliredoaucnylia-stanininuumulinfoimapiotfesnederaanau 6€ ) ilvarragde dias agiskous
synthetic resin emulsions and. glass frit CFO007-05B (produced by Nippon Frit Co., Ltd.; average
particle siz&%ﬁmgsaﬁéd‘ GRESHHRFCAN agueous resin composition was obtained by the
same methggioaﬁ)jxample 1 except for adding 50 parts by mass of CFO007-05B to 50 parts by mass of
emulsions (2) and 50 parts by mass of emulsions (3). The adjustment of the MFT was performed by
mixing emulsions (Atendeivulsioos (B Wakahasnalelisteswad t6e desplinglsgusslys sesinicomposition
included a non-volatile content of 69.3% by mass and a viscosity of 11,000 mPa-s. [0045] (Example 3)

An aqueoudFeéaT &bl PdLitidyas Bhteisel irbth enstih e tth ¢ els BRim g1 % Bxcedartasing 100
parts by mass of .emulsion (4) (acrylic acid ester, polymer; the non-volatile content: 50% by mass;
Viscosty: 2 20O TR T RSO o U A% 25 oA D B Lo RSk oo
emulsion, Usifg R AAIHOYMaREAEGFAIRY VRBARIPAHIEIRYNIRRAN Fiit tife. tthi@Yeigge particle
size: 5 pm) as a glass filler, and adding 2 parts by mass of TEXANOL CS-12 as a film forming aid. The

characteristibe of dherresiilibly aqgueatsrrekspeosipbsitioly axtlerd ed] assothuolatil®/ cboytentsf 66.7% by
mass and a viscosity of 13,000 mPa-s. [0046] (Example 4) An agueous resin composition was
obtained in BRAYaBRTdZAERRd S ERDEXBRIPBYL dXtEpPTatesify A pditd by FONEBE SHERSES (1)
(sf[yrene-ag:@/(y'?oagid I%sateg c%(%lé(mr%r.é.t e Hgg-rvr(l)ellatilc?e%&[}tgpt' gq% by_ mass; vjscosity: 4,.500 mPa-s;
minimum film-formmation ?empera ure: ?as an adqueous synafﬁetlc resin emulsion and using 50 parts
by mass of (060@)2-30A (produced by Nippon Frit Co., Ltd.; average particle size: 30 um) as a glass
filler. The characteristics of the resulting aqueous resin composition included a non-volatile content of
66.7% by mass and\angsg sitpiof S00PmPeRss [064H( Btamgpie B)cryliAmesgueonsrkssimcomposition
was obtained in the same method as Example 1 except for using 100 parts by mass of emulsion (1)

(styrene-achAfc SRR oo HEr RSV CBRTESE BESECEH PhaSCANsidP4 Koo mPa-s:
ini film- i ture: ti i i ing 50 t
minimum filpgy @Ha?aikgng e{EBeE%ngS C@%}%g&ﬁgggyam S gfpﬂl@ggﬁg%_%% parts

by mass of microgfas ass fla by Nippon Sheet Glass ; average

particle sizasyl30448) esizBlassdilgy.al itneharapiafistinsagf thedeliing achientisseSimeaenposition
included a non-volatile content of 66.7% by mass and a viscosity of 13,000 mPa-s. [0048]

(Comparatite Ex &9 pieoy) masEthswmensgfenblatipianicg avlascopoiietdo imerratoolatile
content: 50% E)éhrlnass viscosgg: 4,500 mPa:s; minﬁ{. um %ﬁormztion temperature: 0C) was used as
2 aqueouL IR B GSRIERLF CotRpArtiva EVARINE 1 KAABLS A0chir B SRS AR Tobto)
(Comparatiye XamRleA in fiﬁmﬁﬁg%i(ﬁ)eg@crylic acid ester polymer; the non-volatile content: 50%
by mass; viscosity: 2,500 mPa-s; minimum film-formation temperature: 2C) was used as an aqueous
resin comp@8@n]of Comparative Example 2 without adding a glass filler. [0050]
The glass filler (B) to be used for the present invention means a

powder of glass and examples thereof include glass fiber, glass frit, glass

flake, and glass bead. These may be used singly or two or more of them

may be used in combination. Especially, glass frit and glass flake are

preferred from the viewpoint of miscibility and durability.

[0022]

Examples of the shape of a cross section of the glass filler (B)

include a common true spherical shape, non-round cross sectional



(Comparative Example 3) Emulsion (1) (styrene-acrylic acid ester copolymer; the non-volatile
content: 50% by mass; viscosity: 4,500 mPa-s; minimum film-formation temperature: 0C) was used as
an aqueous synthetic resin emulsion and CF0007-05B (produced by Nippon Frit Co., Ltd.; average
particle size: 5 um) was used as a glass filler. 12.5 parts by mass of CF0007-05B was added to 100
parts by mass of emulsion (1), followed by stirring with a disper at 3,000 rpm for 20 minutes. In
addition, 0.05 parts by mass of a defoaming agent (NOPCO 8034L; produced by SAN NOPCO
LIMITED) was added for defoaming. Thus, the conditioning of an agueous resin compaosition was
performed. Sihepesuhing agabulikeeshraces pypidtdinsdlrecet akerighBspRCimdshdilteneloth and it

thereby was confirmed that neither coarse partjcles noy aggregates were.formed, By the production
method as GBLEHBER! a BB tnesaRIRH 65T ibirl o p RN BN EB e B SR 3 AR obtained.

The characigristics g€ the resulting aqueous resin composition included a non-volatile content of 55.6%
by mass and a viscosity of 6,500 mPa-s. [0051] (Comparative Example 4) Emulsion (1)
(styrene-acfli2agid ester copolymer; the non-volatile content: 50% by mass; viscosity: 4,500 mPa-s;
minimum film-formation temperature: 0C) was used as an aqueous synthetic resin emulsion and

microglass glass flakeRelrssdillsrodBRletPbhNipped ShedtGRigsent iRy eaiagtspattde size: 150
um) was used as a.glass filler. 12.5 {art é) Jmass of RCF-150 was added (t%ilo a%B(gy mass of
emuision (B FOSWE B) SR SRACORRLP 8 3606 FRIERGIS0 TR AL s BRRoiO 6.5 parts by
mass of a defgaming AEEN (NQRENEPRA brereAuseA PyopAlY NRRCHYHIMATED Wassdded for

defoaming. Thus, the conditioning of an aqueous resin composition was performed. By the production
method as desceilee fivabdy tBO “Agueansrediy composifidh o fricompalatiie Exarapkect was
obtained.The characteristics of the resulting aqueous resin composition included a non-volatile content
of 55.6% byPA1A&8UHd e Hi8cosAydTos BiRrmbeLs frmsingc smpkistetampid8yen  Hulsion (1)
(styrene-acrylc acid sstef epRolymerifeNer) Yolalle CONARE 0% byMASS: NISEAsINARQ0 mPa-s:
minimum fil-Tormation ?empet% ure: &S as used as an agueous syn?he ic resin emulsion and

CF0007-05BdnERAuced v M E1ti&:P fdridoranBh308 PRIERIFiSEeiO188Y anshiCB800%30A

(produced by Nippon Frit Co., Ltd.; average particle size: 30 um) were used as glass fillers. 100 parts
by mass of @ESS07theRainsl 00 gadisriny ndsst ot Ia-0D0Z:80 Aonepedsided te 1dGgarfslhy mass of
emulsion (1), followed by stirring with a disper, at 3,000 rpm for 20 minutes..In addition, 0.1 parts by

mass of a deFSEHME EFeARINGS 35630 JriR DL RG SANDS ST ESiHAEST RE< dtiFed for

defoaming. aﬁ@ﬁi p%%icétggﬂigglaggeg&% gueous resin composition was performed. The resulting
agueous resin composition was filtered through an 80 mesh filter cloth and it thereby was confirmed

that neither[ogergég particles nor aggregates were formed. By the production method as described
above, the aqueous resin composition of Comparative Example 5 was obtained. The characteristics of

the resulting aqueolisqasittt misosRivminefudéspgrohilidatitb eonvenast g323%chy fiassdnd a
vecosty of 00000 B T, 0P Tl ) Comeosiion SIled SR e
or less, more preferably 1 ym to 100 pum. When the average particle size
is larger than 0.3 mm, uniform dispersion in resin is not obtained and a
separation tendency is observed, so that it becomes difficult to form a
uniform film in film formation and deterioration in film properties
(strength and durability) is shown.
[0025]
Unless the object of the present invention is disturbed, a small
amount of inorganic filler may be added in order to improve viscosity.
Conventional one may be used as the inorganic filler, and examples

thereof include zinc oxide, titanium oxide, calcium carbonate, silicic acid,



Emulsion (1) 100 100 100 Emulsion (2) 50 Emulsion (3) 50 Emulsion (4)

silicates, kaolin clay, magnesium oxide, satin white, aluminum oxide,
talc, mica, calcined clay, aluminum hydroxide, and silica. These may be
used singly or two or more of them may be used in combination.
[0026]

Moreover, unless the object of the present invention is disturbed,
a small amount of organic filler may be added in order to improve
viscosity. The organic filler means a powder of an organic polymer
hardly soluble in water, and the solubility in 100 g of water at 23°C, 1 atm
is preferably 0.1 g and less. Examples of the organic filler include
polyethylene, polypropylene, polystyrene, polymethyl methacrylate and
its copolymers, vinyl acetate and its copolymers, saturated polyester
(aliphatic ester-based and aromatic ester-based), cellulose acetate
butyrate, e-caprolactone polymers, polybutadiene, and polyvinyl chloride.
Additional examples include elastomer type polymers such as
styrene-butadiene-styrene (SBS) block polymers, and also include starch
powder and cellulose powder. These may be used singly or two or more
of them may be used in combination. Especially, polystyrene,
polyethylene, and polypropylene are preferred from the viewpoint of
miscibility and durability.
[0027]

From the viewpoint of dispersibility, the average particle size of
the organic filler is preferably several micrometers to 300 pm.
[0028]

In the aqueous resin composition for forming a thick film of the
present invention, the solid content ratio of the aqueous synthetic resin
emulsion (A) to the glass filler (B) is preferably from 7/3 to 3/7, more

preferably from 6/4 to 4/6. When the solid content ratio of the aqueous



100 Glass filler CFO007-05B 50 50 50 CF0002 - 30A 50 Flake RCF-150

synthetic resin emulsion (A) to the glass filler (B) is larger than 7/3, in
other words, when there is much aqueous synthetic resin emulsion (A),
expected drying property cannot be obtained and good results in physical
properties (strength, etc.) of a film cannot be obtained. On the other
hand, when the solid content ratio of the aqueous synthetic resin
emulsion (A) to the glass filler (B) is smaller than 3/7, in other words,
when there is much glass filler (B), stability cannot be maintained and it
becomes difficult to perform uniform film formation, so that it becomes
difficult to obtain a sufficient effect in the durability of a film, such as
water resistance, acid resistance, and alkali resistance.

[0029]

In addition, according to the purpose of use, a plasticizer, a
tackifying resin, a thickener, a curing agent, a defoaming agent, an
antiseptics, etc. may be added.

[0030]

The minimum film-formation temperature of the aqueous resin
composition for forming a thick film of the present invention is preferably
O to 5°C and particularly preferably is 0°C. When the minimum
film-formation temperature is higher than 5°C, it is feared that film
forming property deteriorates and there is a tendency that sufficient film
durability cannot be obtained because the influence of drying
temperature condition becomes remarkable. The minimum
film-formation temperature of an aqueous resin composition for forming
a thick film can be adjusted by such a method as adding a film forming
aid or adding an aqueous synthetic resin emulsion (A) having a lower
minimum film-formation temperature to an aqueous synthetic resin

emulsion (A) having a higher minimum film-formation temperature.
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50 Non-volatile content (% by mass) 66.7 69.3 66.7 66.7 66.7 Viscosity (mPa.$) 12,000 11,000 13,000
9,000 13,000 pH 7.8 8.1 8

[0031]

The aqueous resin composition for forming a thick film of the
present invention contains non-volatile content preferably in an amount
of 65 to 80% by mass, more preferably 65 to 70% by mass. The
adjustment of the non-volatile content of 65 to 80% by mass makes it
possible to display superior drying property. When the non-volatile
content is less than 65% by mass, the drying property becomes
insufficient and many additives are needed for securing workability.
When the non-volatile content exceeds 80% by mass, problems with
stability will arise and problems with workability will also caused by rapid
increase in viscosity.

[0032]

The viscosity of the aqueous resin composition for forming a thick
film of the present invention is preferably 8,000 mPals or more, and more
preferably 9,000 to 60,000 mPals. In view of applicability, the
adjustment of the viscosity to 8,000 mPals or higher makes it possible to
achieve application in a thickness of Imm. Although desirable viscosity
varies depending upon the method of application, the viscosity is
desirably 9,000 to 20,000 mPals in performing spraying with a spray or
the like and is desirably 20,000 to 60,000 mPals in performing
hand-spreading with a trowel or the like. If the viscosity becomes lower
than 8,000 mPals, generation of cracks is expected in thick application.
Moreover, in view of workability, problems such as drooling tend to arise.
[0033]

The aqueous resin composition for forming a thick film of the
present invention preferably has a film thickness after being applied to a

surface to be treated and then dried of 0.1 to 2.0 mm, more preferably 0.3

11



7.57.6 MFT (C) 0 0 0 0 0 Drying property at a thickness of 2 mm Up to 12h Up to 12h Up to 12h Up to
12h Up to 12h Generation of cracks 00000

to 1.5 mm. When thickness is less than 0.1 mm, the continuity of a film
becomes insufficient due to the generation of pinholes or the like, and
due in part to the influence of a base material, whereas when thickness is
more than 2.0 mm, this becomes a factor in delay in drying and there is a
tendency that sufficient performance cannot be demonstrated.

[0034]

Since the aqueous resin composition for forming a thick film of the
present invention contains no solvent or the like or contains only a little
amount of solvent or the like, it fails to emit an odor during working, is
friendly to the environment, and is superior in drying property. By
applying the aqueous resin composition for forming a thick film of the
present invention to a surface to be treated of a concrete structure or the
like and drying it naturally at room temperature, a protective film
superior in physical properties such as water resistance, acid resistance,
and alkali resistance, which is conceivable to improve the durability of
the surface treated. The concrete structure as referred to herein is a
concept including structures made of ordinary concrete, mortar, and the
like.

[0035]

Examples of the method for applying the aqueous resin
composition for forming a thick film of the present invention include
spray application, roller application, and troweling. The amount (solid
amount) to be applied, which may be determined according to the
purpose of protection, is preferably 0.2 kg/m? to 2.0 kg/m?2, more
preferably 0.3 kg/m? to 1.2 kg/m?2. If the amount to be applied is less
than 0.2 kg/m?2, a sufficient continuous film layer cannot be formed and

generation of pinholes or the like is expected, whereas if the amount to be

12



[0054] [Table 2] Composition Comparative Example 1 Comparative Example 2 Comparative Example
3 Comparative Example 4 Comparative Example 5 Aqueous synthetic resin emulsion Emulsion (1)
100 100 100 100

applied is more than 2.0 kg/m?2, this may cause delay in drying and
sufficient performance tends to become unable to be displayed.
[0036]

In applying the aqueous resin composition for forming a thick film
of the present invention to surfaces to be treated of a concrete structure
or the like, it is permitted to use a basecoat. Examples of such a
basecoat include acrylic emulsion-based basecoat (primer, sealer),
epoxy-based basecoat, urethane-based, and basecoat. Cement-based
undercoating materials also can be used. For example, examples of a
miscibleliquid include cement-based base regulator such as acrylic
emulsions, ethylene-vinyl acetate emulsions, and epoxy-based

emulsions.

Examples
[0037]

The present invention is described below more concretely by
means of Examples and Comparative Examples, but the present
invention is not limited thereto. The characteristics of the resin
emulsions of Examples and Comparative Examples, the characteristics of
the aqueous resin compositions, drying property, and cracks were
evaluated by the methods described below.

[0038]

(Non-volatile Content)

The non-volatile content was determined by weighing about 1 g of
a resin emulsion or aqueous resin composition on an aluminum tray
having a diameter of 5 cm, drying it at 105°C for one hour, and then

weighing the residue.
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Emulsion (4) 100 Glass filler CFO007-05B 12.5 100 CF0002-30A 100

[0039]

(Viscosity)

Viscosity was measured at a liquid temperature of 23°C, a rotation
speed of 10 rpm, with a rotor by using a Brookfield rotary viscometer.
[0040]

(Minimum Film-Formation Temperature (MFT))

The MFT of an aqueous resin composition was measured in
accordance with JIS K6828.

[0041]

(Evaluation of Drying Property)

On a glass plate was formed a frame, into which an aqueous resin
composition was poured so that film thickness after drying would become
2 mm. Then, a time was measured which was taken until the surface
was dried under an environment of 20°C x 50%RH and no mark of finger
touch remained.

[0042]

(Cracks)

In the above-described evaluation of drying property, whether or
not cracks were formed in drying was evaluated visually.

O: No cracks were formed.
X: Cracks were formed.
[0043]

(Example 1)

Emulsion (1) (styrene-acrylic acid ester copolymer; the
non-volatile content: 50% by mass; the content of a component derived
from styrene among resin components: 50% by mass, the content of a

component derived from the acrylic acid ester: 50% by mass, viscosity:

14



Flake RCF-150 12.5 Non-volatile content (% by mass) 50.0 50.0 55.6 55.6 83.3 Viscosity (mPa.$)
4,500 2,500 6,500 7,500 100,000 or more

4,500 mPals; minimum film-formation temperature: 0°C) was used as an
aqueous synthetic resin emulsion and glass frit CFO007-05B (produced
by Nippon Frit Co., Ltd.; average particle size: 5 pm) was used as a glass
filler. 50 parts by mass of CFO0O07-05B was added to 100 parts by mass
of emulsion (1), followed by stirring with a disper at 3,000 rpm for 20
minutes. In addition, 0.05 parts by mass of a defoaming agent (NOPCO
8034L; produced by SAN NOPCO LIMITED) was added for defoaming.
Thus, conditioning of an aqueous resin composition was performed.
The resulting aqueous resin composition was filtered through an 80
mesh filter cloth and it thereby was confirmed that neither coarse
particles nor aggregates were formed. By the production method as
described above, the aqueous resin composition of Example 1 was
obtained. The characteristics of the resulting aqueous resin
composition included a non-volatile content of 66.7% by mass and a
viscosity of 12,000 mPals.

[0044]

(Example 2)

Emulsion (2) (polyester-styrene-acrylic acid ester copolymer; the
non-volatile content: 51% by mass; the content of a component derived
from polyester among resin components: 10% by mass, the content of a
component derived from styrene: 40% by mass, the content of a
component derived from the acrylic acid ester: 50% by mass, viscosity:
500 mPals; minimum film-formation temperature: 40°C) and emulsion (3)
(styrene-acrylic acid ester copolymer; the non-volatile content: 58% by
mass; the content of a component derived from styrene among resin
components: 10% by mass, the content of a component derived from the

acrylic acid ester: 90% by mass, viscosity: 3,000 mPals; minimum

15



pH77778MFT(C) 0200 - Drying property at a thickness of 2 mm 48 hr or more 48 hr or more 24
hr or more 24 hr or more

film-formation temperature: 0°C) were used as aqueous synthetic resin
emulsions and glass frit CFO007-05B (produced by Nippon Frit Co., Ltd.;
average particle size: 5 pm) was used as a glass filler. An aqueous resin
composition was obtained by the same method as Example 1 except for
adding 50 parts by mass of CFO007-05B to 50 parts by mass of
emulsions (2) and 50 parts by mass of emulsions (3). The adjustment of
the MFT was performed by mixing emulsions (2) and emulsions (3). The
characteristics of the resulting aqueous resin composition included a
non-volatile content of 69.3% by mass and a viscosity of 11,000 mPals.
[0045]

(Example 3)

An aqueous resin composition was obtained in the same method
as Example 1 except for using 100 parts by mass of emulsion (4) (acrylic
acid ester polymer; the non-volatile content: 50% by mass; viscosity:
2,500 mPal8; minimum film-formation temperature: 2°C) as an aqueous
synthetic resin emulsion, using 50 parts by mass of CF0007-05B
(produced by Nippon Frit Co., Ltd.; average particle size: 5 pm) as a glass
filler, and adding 2 parts by mass of TEXANOL CS-12 as a film forming
aid. The characteristics of the resulting aqueous resin composition
included a non-volatile content of 66.7% by mass and a viscosity of
13,000 mPals.

[0046]

(Example 4)

An aqueous resin composition was obtained in the same method
as Example 1 except for using 100 parts by mass of emulsion (1)
(styrene-acrylic acid ester copolymer; the non-volatile content: 50% by

mass; viscosity: 4,500 mPals; minimum film-formation temperature: 0°C)
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Application was impossible Generation of cracks x x x x 0055] (Evaluation of Acid Resistance / Alkali
Resistance) The evaluation of acid resistance / alkali resistance was carried out using a film
prepared by the following method. The agueous resin composition obtained in each of Examples and
Comparative Examples was poured in an amount of 10 g (solid) per 100 cm2 onto a glass plate on
which a release film had been stuck. The aqueous resin composition poured onto the glass plate was
dried at normal temperature for two days, and then vacuum dried for one day, and then dried at 40C
for 12 hours, so that a film was formed. [0056] As to the swelling ratio and the elution ratio in the
evaluation @fsasid registance siethmtieddiin waswisignosa dizesth g0o0 mards ymimesiyledd, and
then imme%e][‘g inal 50 agueous soluytion of sulfuric, ag;iagi at 40C for seven days. The immersed film

was taken Sut 2H4%h M@W@d%%%%&%%%@% culdd BY hoRmBAREGIcRiaEe 1Y mass
based on the.mags hefpredhgimmension by the passhefyedie P@&ﬂ%ﬂ%‘ 258g8Idng.Ug elution

ratio, the immersed film was dried at 40C for 12 hours and then weighted, and then an elution ratio
was calculategnpodividingithegeteasmivrmasiatibsasbandhe srasbiEforeihedamsession &y the mass
before the immersion. [0057] The film strength retention and the film elongation retention in the
evaluation disepsaspishe®Aerdp&formed by the following method. The formed film was cut into a
size of 10 rﬁab%l; mm and then subjected to a tensile test at a tensile rate of 200 mm/min, and then
the strength and the elongation of the film before the immersion of the 10% aqueous solution of
sulfuric acid were é)tg)rthe basis of a maximum strength and an elongation of a 10 mm long
marked line. Subsequently, the formed film, separately formed from the film above, was cut into a size
of 10 mm x 30 mm,Amnaerseocs ackith cnuemss tsohutvoasod bdfinedatid thied 6&nfer sextdrodays, and
then dried at 40C for 12 hours. Then, the strength and the elongation of the immersed film were
measured. #heFASRIAgth SRR iR s8I al b ariRiMky the aFengfh FOMEsitR ditér the

immersion by, the strengt ofthe%f{ilm efore the immersjon, and the film elongation tetgntion was
calcted By TREARCHTS Hongatonorir e A ATy i A S by e B eaton BF (i pefore

the immersig d906RIcosityhe, svaluateIHimlialhiasis mraeryan sabietonpbydhersamegnethod for
the acid resistance except for using a saturated aqueous solution of calcium hydroxide instead of the

10% aqueoas soludignedsalfsyicthetic resin emulsion and using 50 parts by mass of
microglass glass flake RCF-150 (produced by Nippon Sheet Glass Co.
Ltd.; average particle size: 150 pm) as a glass filler. The characteristics
of the resulting aqueous resin composition included a non-volatile
content of 66.7% by mass and a viscosity of 13,000 mPals.

[0048]

(Comparative Example 1)

Emulsion (1) (styrene-acrylic acid ester copolymer; the
non-volatile content: 50% by mass; viscosity: 4,500 mPals; minimum
film-formation temperature: 0°C) was used as an aqueous resin
composition of Comparative Example 1 without adding a glass filler.
[0049]

(Comparative Example 2)

Emulsion (4) (acrylic acid ester polymer; the non-volatile content:
50% by mass; viscosity: 2,500 mPals; minimum film-formation

temperature: 2°C) was used as an aqueous resin composition of

17



[0059] (Change in Appearance) In order to evaluate change in appearance, a specimen in which
the entire surface of a JIS mortar plate had been coated with an aqueous resin composition in a
thickness of 2 mm was prepared, then it was immersed in a 10% aqueous solution of sulfuric acid for
30 days and in a saturated aqueous solution of calcium hydroxide for 30 days, respectively, and then
the presence of change in appearance, such as blister and cracking was evaluated visually. 0: There
was no appearance abnormality (blister, cracking, etc.). O-: There was a small blister at the edge of a
specimen. A: There was generation of a small blister or crack on the surface and the edge of a
specimen. X;othpar atagegBreranivn of withstot adsting asglasge @der mm or more in a specimen.
[0060] [Tab‘gé’%g]omposition Example 1 Example 2 Example 3 Example 4 Example 5 . Acid resistance

(Comparative Example 3)

Emulsion (1) (styrene-acrylic acid ester copolymer; the
non-volatile content: 50% by mass; viscosity: 4,500 mPals; minimum
film-formation temperature: 0°C) was used as an aqueous synthetic resin
emulsion and CFO007-05B (produced by Nippon Frit Co., Ltd.; average
particle size: 5 pm) was used as a glass filler. 12.5 parts by mass of
CF0007-05B was added to 100 parts by mass of emulsion (1), followed by
stirring with a disper at 3,000 rpm for 20 minutes. In addition, 0.05
parts by mass of a defoaming agent (NOPCO 8034L; produced by SAN
NOPCO LIMITED) was added for defoaming. Thus, the conditioning of
an aqueous resin composition was performed. The resulting aqueous
resin composition was filtered through an 80 mesh filter cloth and it
thereby was confirmed that neither coarse particles nor aggregates were
formed. By the production method as described above, the aqueous
resin composition of Comparative Example 3 was obtained. The
characteristics of the resulting aqueous resin composition included a
non-volatile content of 55.6% by mass and a viscosity of 6,500 mPals.

[0051]

(Comparative Example 4)

Emulsion (1) (styrene-acrylic acid ester copolymer; the
non-volatile content: 50% by mass; viscosity: 4,500 mPals; minimum
film-formation temperature: 0°C) was used as an aqueous synthetic resin
emulsion and microglass glass flake RCF-150 (produced by Nippon Sheet

Glass Co. Ltd.; average particle size: 150 pym) was used as a glass filler.

12.5 parts by mass of RCF-150 was added to 100 parts by mass of
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evaluation Film elution ratio 0.5 0.8 0.3 1.0 0.5 Film swelling ratio 5.2 9.5 4.5 6.5 6.9 Film strength
retention 100 110 110 100 99

emulsion (1), followed by stirring with a disper at 3,000 rpm for 20
minutes. In addition, 0.05 parts by mass of a defoaming agent (NOPCO
8034L; produced by SAN NOPCO LIMITED) was added for defoaming.
Thus, the conditioning of an aqueous resin composition was performed.
By the production method as described above, the aqueous resin
composition of Comparative Example 4 was obtained. The
characteristics of the resulting aqueous resin composition included a
non-volatile content of 55.6% by mass and a viscosity of 7,500 mPals.
[0052]

(Comparative Example 5)

Emulsion (1) (styrene-acrylic acid ester copolymer; the
non-volatile content: 50% by mass; viscosity: 4,500 mPals; minimum
film-formation temperature: 0°C) was used as an aqueous synthetic resin
emulsion and CFO007-05B (produced by Nippon Frit Co., Ltd.; average
particle size: 5 pm) and CF0002-30A (produced by Nippon Frit Co., Ltd.;
average particle size: 30 pm) were used as glass fillers. 100 parts by
mass of CFO007-05B and 100 parts by mass of CFO002-30A were added
to 100 parts by mass of emulsion (1), followed by stirring with a disper at
3,000 rpm for 20 minutes. In addition, 0.1 parts by mass of a defoaming
agent (NOPCO 8034L; produced by SAN NOPCO LIMITED) was added for
defoaming. Thus, the conditioning of an aqueous resin composition was
performed. The resulting aqueous resin composition was filtered
through an 80 mesh filter cloth and it thereby was confirmed that neither
coarse particles nor aggregates were formed. By the production method
as described above, the aqueous resin composition of Comparative
Example 5 was obtained. The characteristics of the resulting aqueous

resin composition included a non-volatile content of 83.3% by mass and
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Film elongation retention 105 90 90 95 98 Alkali resistance evaluation Film elution ratio 0.5 2.1 0.3 1.2

1.5 Film swelling ratio 6.0 10 5.0

a viscosity of 100,000 mPals or more.

[0053]
[Table 1]

Composition Example 1|Example 2|Example 3|Example 4|Example 5
Aqueous Emulsion (1) 100 100 100
synthetic Emulsion (2) 50

resin Emulsion (3) 50
emulsion Emulsion (4) 100
CF0007-05B 50 50 50
Glass
CFO0002 - 30A 50
filler
Flake RCF-150 50
Non-volatile content
66.7 69.3 66.7 66.7 66.7
(% by mass)
Viscosity (mPals) 12,000 11,000 13,000 9,000 13,000
pH 7.8 8.1 8 7.5 7.6
MFT (°C) 0 0 0 0 0
Drying property
Up to 12h |Up to 12h|Up to 12h |Up to 12h|Up to 12h
at a thickness of 2 mm
Generation of cracks O O O O O
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5.3 5.3 Film strength retention 100 100 98 94 95 Film elongation retention 95 110 90 108 110
Appearance change in 10% sulfuric acid immersion test 0 0

[0054]
[Table 2]
Comparative | Comparative | Comparative | Comparative | Comparative
Composition
Example 1 Example 2 Example 3 Example 4 Example 5
Aqueous .
Emulsion (1) 100 100 100 100
synthetic
resin
. |Emulsion (4) 100
emulsion
CF0007-05B 12.5 100
Glass | CF0002-30A 100
filler Flake
12.5
RCF-150
Non-volatile content
50.0 50.0 55.6 55.6 83.3
(% by mass)
100,000
Viscosity (mPals) 4,500 2,500 6,500 7,500
or more
pH 7 7 7 7 8
MFT (°C) 0 2 0 0] —
Drying property 48 hr 48 hr 24 hr 24 hr Application
at a thickness of 2 mm or more or more or more or more was
Generation of cracks X X X X impossible

[0055]

(Evaluation of Acid Resistance / Alkali Resistance)

The evaluation of acid resistance / alkali resistance was carried

out using a film prepared by the following method. The aqueous resin

composition obtained in each of Examples and Comparative Examples

was poured in an amount of 10 g (solid) per 100 cm? onto a glass plate on

which a release film had been stuck. The aqueous resin composition

poured onto the glass plate was dried at normal temperature for two days,

and then vacuum dried for one day, and then dried at 40°C for 12 hours,
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0 0 0 Appearance change in alkali resistance immersion test0 0 0 0 0 [0061] [Table 4] Composition
Example 1 ComparativeComparativeComparativeComparative Example 2 Example 3 Example 4
Comparative Example 5 Acid resistance evaluation

so that a film was formed.
[0056]

As to the swelling ratio and the elution ratio in the evaluation of
acid resistance, the formed film was cut into a size of 40 mm X 40 mm,
weighed, and then immersed in a 10% aqueous solution of sulfuric acid
at 40°C for seven days. The immersed film was taken out and then
weighed. A swelling ratio was calculated by dividing the increase in
mass based on the mass before the immersion by the mass before the
immersion. Regarding the elution ratio, the immersed film was dried at
40°C for 12 hours and then weighted, and then an elution ratio was
calculated by dividing the decrease in mass based on the mass before the
immersion by the mass before the immersion.

[0057]

The film strength retention and the film elongation retention in
the evaluation of acid resistance were performed by the following method.
The formed film was cut into a size of 10 mm x 30 mm and then subjected
to a tensile test at a tensile rate of 100 mm/min, and then the strength
and the elongation of the film before the immersion of the 10% aqueous
solution of sulfuric acid were measured on the basis of a maximum
strength and an elongation of a 10 mm long marked line. Subsequently,
the formed film, separately formed from the film above, was cut into a size
of 10 mm % 30 mm, immersed in a 10% aqueous solution of sulfuric acid
at 40°C for seven days, and then dried at 40°C for 12 hours. Then, the
strength and the elongation of the immersed film were measured. The
film strength retention was calculated by dividing the strength of the film
after the immersion by the strength of the film before the immersion, and

the film elongation retention was calculated by dividing the elongation of
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Film elution ratio 4.5 2.5 2.5 4.5 Applicability x Evaluation was impossible because formed film was
brittle/hard. Film swelling ratio 10.4 11.6 17.3 18.1

the film after the immersion by the elongation of the film before the
immersion.
[0058]

The evaluation of alkali resistance was carried out by the same
method for the acid resistance except for using a saturated aqueous
solution of calcium hydroxide instead of the 10% aqueous solution of
sulfuric acid.

[0059]

(Change in Appearance)

In order to evaluate change in appearance, a specimen in which
the entire surface of a JIS mortar plate had been coated with an aqueous
resin composition in a thickness of 2 mm was prepared, then it was
immersed in a 10% aqueous solution of sulfuric acid for 30 days and in a
saturated aqueous solution of calcium hydroxide for 30 days, respectively,
and then the presence of change in appearance, such as blister and
cracking was evaluated visually.

O: There was no appearance abnormality (blister, cracking, etc.).

O-: There was a small blister at the edge of a specimen.

A: There was generation of a small blister or crack on the surface and the
edge of a specimen.

X: There was generation of a blister or crack as large as 1 mm or more in

a specimen.
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Film strength retention 140 106 130 125 Film elongation retention 90 40 90 80 Alkali resistance
evaluation

[0060]
[Table 3]
Example | Example | Example | Example | Example
Composition
1 2 3 4 S
Film elution ratio 0.5 0.8 0.3 1.0 0.5
. Film swelling ratio 5.2 9.5 4.5 6.5 6.9
Acid
. Film strength
resistance ] 100 110 110 100 99
. retention
evaluation
Film elongation
) 105 90 90 95 98
retention
Film elution ratio 0.5 2.1 0.3 1.2 1.5
. |Film swelling ratio 6.0 10 3.0 5.3 5.3
Alkali
. Film strength
resistance 100 100 98 94 95
. retention
evaluation
Film elongation
) 95 110 90 108 110
retention
Appearance change in 10%
PP g e o o S ®
sulfuric acid immersion test
Appearance change in alkali
O] O] O] O] O]
resistance immersion test
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Film elution ratio 2.5 1.0 2.3 2.6 Film swelling ratio 17.9 18 16.6 15.6 Film strength retention 170
250 140

[0061]
[Table 4]
ComparativelComparativeComparativeComparative| Comparative
Composition
Example 1 | Example 2 | Example 3 | Example 4 | Example 5
Film elution
4.5 2.5 2.5 4.5
ratio
Film swelling
10.4 11.6 17.3 18.1
ratio
Acid
) Film
resistance
strength 140 106 130 125
evaluation
retention
Film
elongation 90 40 90 80 Applicability
retention X
Film elution
2.5 1.0 2.3 2.6
ratio Evaluation
Film swelling was
17.9 18 16.6 15.6
ratio impossible
Alkali
Film because
resistance
strength 170 250 140 145 formed film
evaluation
retention was
Film brittle/hard.
elongation 200 50 120 130
retention
Appearance change in
10% sulfuric acid A A A A
immersion test
Appearance change in
alkali resistance Oo— Oo— Oo— Oo—
immersion test

[0062]
As is shown by the results given in Tables 1 and 2, the aqueous

resin compositions for forming a thick film of Examples 1, 2, 3, 4 and 5
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145 Film elongation retention 200 50 120 130 Appearance change in 10% sulfuric acid immersion
test A A A A Appearance change in alkali resistance immersion test

exhibited good results, that is, they were better in better results including
better drying property and forming no cracks in thick films compared
with those of Comparative Examples 1, 2, 3 and 4. As is shown by the
results given in Tables 3 and 4, the films produced from the resin
compositions for forming a thick film of Examples 1, 2, 3, 4 and 5 were
found to be low in elution ratio and swelling ratio and therefore
remarkably superior in acid resistance. In addition, regarding alkali
resistance, sufficient improvement in resistance was found. Moreover, it
was confirmed that no change in appearance, such as blister and
cracking, was caused even if the films were immersed in a 10% aqueous
solution of sulfuric acid for 30 days and in a saturated aqueous solution

of calcium hydroxide for 30 days.
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0- 0-0-0- [0062] As is shown by the results given in Tables 1 and 2, the aqueous resin
compositions for forming a thick film of Examples 1, 2, 3, 4 and 5 exhibited good results, that is, they
were better in better results including better drying property and forming no cracks in thick films
compared with those of Comparative Examples 1, 2, 3 and 4. As is shown by the results given in
Tables 3 and 4, the films produced from the resin compositions for forming a thick film of Examples 1,
2, 3, 4 and 5 were found to be low in elution ratio and swelling ratio and therefore remarkably superior
in acid resistance. In addition, regarding alkali resistance, sufficient improvement in resistance was
found. Moreover, it was confirmed that no changd@imagpearance, such as blister and cracking, was
caused even if the films were immersed in a 10% aqueous solution of sulfuric acid for 30 days and in a
saturated aqueous solution of calcium hydroxide for 30 days. Claims 1. An aqueous resin composition
for formind B.imck TN comBOangRnAmER A RIC (N S IR AL RS e ©).
wherein the composition has a non-volatile content of 65 to 85% by mass. 2. The aqueous resin
composition for forraing gulkick ilsyacketiingtarclaimilsivhe(ain fhealviscosity of the composition is
8,000 mPa-s or more. 3. The aqueous resin composition for forming a thick film according to claim 1
or 2, wherein the ceh@assfiibenis filler (B) is 25% or more by mass of the non-volatile content of
the agueous resin composition for forming a thick film. 4. The aqyeous resin ¢ ositi r forming a
tick i accorcing ToahG B Gr eSS 18, BRSO SR Lo R ot Ge Bt synthetc
resin emulsian 4A)do the glass filler (B) is from 7/3 to 3/7. 5. The aqueous resin composition for
forming a thick film according to any one of claims 1 to 4, wherein an average particle size of the glass
filler (B) is 0.3 mm or less. 6. The aqueous resin composition for forming a thick film according to any

one of claims 1 to 5, wherein the aqueous synthetic resin emulsion (A) is a styrene-acrylic resin
emulsion oran acryliBSAFERITSISITITY CRTRRIBYITB RE{AREENE Fdedal Fetr&aear ¢Bsnethod

comprising forming a film I'lélvin a thickness 0f 0.1.t0,2.0 mm by applyin ueoysresin
compositiorg?o@%gr%ir:lg at Fcﬁ?%?mtagcglralcr?gs ]t[(}’a%f)t/%o}}l% S?Iéfg%sslpigto égtcgé] fﬁ)e6 gur Z%%[%o%re treated
and then dryigdhe composition.

3. The aqueous resin composition for forming a thick film according
to claim 1 or 2, wherein the content of the glass filler (B) is 25% or more
by mass of the non-volatile content of the aqueous resin composition for

forming a thick film.

4. The aqueous resin composition for forming a thick film according
to any one of claims 1 to 3, wherein the solid content ratio of the aqueous

synthetic resin emulsion (A) to the glass filler (B) is from 7/3 to 3/7.

S. The aqueous resin composition for forming a thick film according
to any one of claims 1 to 4, wherein an average particle size of the glass

filler (B) is 0.3 mm or less.

6. The aqueous resin composition for forming a thick film according

to any one of claims 1 to 5, wherein the aqueous synthetic resin emulsion
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8. A method for treating a surface of a concrete structure, the method comprising applying the
agueous resin composition for forming a thick film according to any one of claims 1 to 6 to the concrete
structure and then drying the composition.

(A) is a styrene-acrylic resin emulsion or an acrylic resin emulsion.

7. A method for treating a surface to be treated, the method
comprising forming a film having a thickness of 0.1 to 2.0 mm by
applying the aqueous resin composition for forming a thick film
according to any one of claims 1 to 6 to the surface to be treated and then

drying the composition.

8. A method for treating a surface of a concrete structure, the
method comprising applying the aqueous resin composition for forming a
thick film according to any one of claims 1 to 6 to the concrete structure

and then drying the composition.
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