DESCRIPTION TITLE OF THE INVENTION: PLATE-LIKE CURED PRODUCT TECHNICAL FIELD
5[0001] The present invention relates to a novel plate-like cured product which can be used for
building materials and the like. BACKGROUND ART 10[0002] Building materials having excellent
design such as those having various concavo-convex patterns or those having a full-bodied texture,
which image a genuine stone or a fieldstone and are relatively thick, are being adopted frequently as
an 15 interior material for buildings. [0003] Recently, there is also increasing interest in a safe,
comfortable living space, and interior building spatepalsare required to have various functions such as
fire protection 20 property, contamination preventing property, prevention of indoor condensation or

mold developrgntqeventionandiartimicrebigrproperty, aosaisosiedmyerexcellent working property

due to flexibility, weight saving and the like, in addition to excellent design. Accordingly, many products
have 25 been developed. [0004] For example, Patent Document 1 discloses a decorative material
which is obtained by laminating a spraying material containing a binder suchas an acrylic resin
emulsion arxtemafral 5> Rggiapate, an artificial aggregate or the like on a reinforcement layer, and
further forming a transparent sheet on its surface through an adhesive material. Patent Document 2
discloses & baidihg material which contains a moisture absorption and desorption material and a
hydraulic substance, and also has fire 10 protection property. PRIOR ART DOCUMENTS PATENT
DOCUMENTS [000BEI5Pasat DoRYRRRt 2N JPeAM-88 725 B novel plate-like cured

product which can be used for building materials and the like.

BACKGROUND ART
10 [ooco02]

Building materials having excellent design such as those
having wvarious concavo-convex patterns or those having a
full-bodied texture, which image a genuine stone or a fieldstone
and are relatively thick, are being adopted fregquently as an

15 interior material for buildings.
[0003]

Recently, there is also increasing interest in a safe,
‘comfortable living space, and interior building materials are
required to have various functions such as fire protection

20 property, contamination preventing property, prevention of
indoor condensaticn or mold development prevention and
antimicrobial property, and also to have excellent working
property due to flexibility, weight saving and the like, in
addition to excellent design. Accordingly, many products have

25 been developed.



Patent Document 2: JP-A-2003-96930 SUMMARY OF THE INVENTION PROBLEMS TO BE
SOLVED BY THE INVENTION 20[0006] However, the decorative material as disclosed in Patent
Document 1 contains many organic resin components such as a synthetic resin, a textile made of
synthetic fibers, an adhesive material and a transparent sheet, and thus fire protection 25 property
may become insufficient. Since a transparent sheet is provided on a surface, ventilation property may
be inferior. On the other hand, when a hydraulic substance is employed as a binder, as in Patent
Document ?0(5'5% uilding material can exhibit excellent fire protection property but may be inferior 5 in
design property. [0007] The present invention has been made in light of such circumstances, and

an object thereof ig:49- peoMide,a platplike pured pradust which isexselentindiesigraand-also has
excellent 10 perfoimances such as fire protection property and ventilation property. MEANS FOR

SOLVING i PROBIEM-[0008] d5Thepsasent inventossintensivelysiydied seeastoizchieve the
above object and found a plate-like cured product which contains a synthetic resin and a particulate as
constituenteeroponents abd atternasehdispersionpeak otloss tangest (taré)daszstedlsing a
dynamic mechanical spectrometer in particular 20 ranges, and thus the present invention has been
completedafiSiate , Biusrthefplatslike sured prodoct Wi ehkifre sent ingemicrreadigietfollowing
features. 1. A plate-like cured product comprising a synthetic 25 resin and a particulate,
wherein  layeie persllikectiakpfoutnt e8ntaihs 2088 2000 PRAS byReidht 6tk Paficulate
based on 100 parts by weight of the synthetic resin in a weight ratio of the solid content, and the plate-

like cured prockicthad®a & forEp SR 6FIRS 5 tHRYePPF iR T RRSur s 2 W hathic

mechanical spectrometer, in at least two, temperature ranges of -20C to, 80C glgand -1%OC to -100C
(T2)resp&ﬂ$é®;ng material which contains a moisture absorpticn an

desorptionmateriazanda&u&&aulicsubstance,andalsohasfire

10 protection property.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
{0005]
15 Patent Document 1: JP-A-4-347251

Paten® Document 2: JP-A-2003-56930

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
20 [0006]
However, the decorative material as disclosed in Patent
Document 1 contains many organic resin components such as a
syntheticresin,atfxtilemadeofsyntheticfibers,anadhesive
material and a transparent sheet, and thus fire protection

25 property may become insufficient. Since a transparent sheet



2. The plate-like cured product according to 1, wherein the synthetic resin has a dispersion peak of
loss tangent ( tan5 ) 10 measured using a dynamic mechanical spectrometer, in at least two
temperature ranges of -20C to 80C (TI) and -150C to -100C (T2), respectively. 3. The plate-like
cured product according to 1 or 2, wherein the synthetic resin contains an acrylic resin and a 15
silicone resin in a weight ratio of the solid content of 95:5 to 30:70. 4. The plate-like cured product
according to any one of 1 to 3, wherein the synthetic resin is a graft polymer of an acrylic resin and a

silicone resin. 208, The plate-like cured product accarding o apy one oL1 19:4; wherein he particulate

contain a cloﬁo?gggggregate and moisture absorption and desaorption powder. 6. The plate-like

cured proquet according 1o gy, gne,afd o5, which, furthesingludes a-phatosaiaivlicametad oxide as 25

the particulate. 7. The plate-like cured product according to anyone of 1 to 6, which further

includes aghemigalsubsianee adserhenpasthrparticulaiBe bui & platedike Cuted-product
comprising the cured 5 product according to any one of 1 to 7 and a moisture permeable overcoat

layer laminated wthecwedgredacke prodomethog forprodyucing-anpigtestikérctized product
comprising a synthetic resin and a particulate, wherein the synthetic resin has a dispersion peak of
loss tangenthl@dtahG), meaguredwsing a dynamic mechanical spectrometer, in at least two
temperature ranges of -20C to 80C (T1) and-150C to -100C (T2), respectively, the method comprising:
a first step igf¢aixing 200 to 4,000 parts by weight of 15 the particulate based on 100 parts by weight of
the synthetic resin in a weight ratio of the solid content, and molding the mixture, and a second

step of curing the Riefda BroRIEt A0Y BEHpERAtiRSI§RENhER We Hispetddh pebk F¥mBerature (T1)
of the synthetic 20 resin. EFFECT OF THE INVENTION [0011] constituent components, and contains
200 to 4,000- BEHEHyARERAL oHitk HARRIRI BB 160 SRR WaTH BrtheSyhtistic resin in a

weight ratio of the solid content, and the ﬁlgrtﬁ"ke cured product hgs ilsdis{[gerséo}pc%ﬁike%ftloss tangent
[

(tan6), 5 nTEHSTrE R & Wn&hid g SFSpeliimeet iatieast tw

Wo temperature ranges of
-20C to 80C and -150C to -100C, respectively, and thus excellent i i ion _property,
ventitation PrOpEy and the %%S%a% %%ﬁﬁiﬁu}/f%‘g?%pﬁﬁbé f@%ﬁR%%N%%%ﬁ%ﬁ%%\NENHON

property.

MEANS FOR SOLVING THE PROBLEM

[0008]

15 The present inventors intensively studied so as toachieve
the above object and found a plate-like cured product which
contains a synthetic resin and a particulate as constituent
components and also has a dispersion peak of loss tangent (tand)
measured using a dynamic mechanical spectrometer in particular

20 ranges, and thus the present invention has been completed.
[0009]

Thus, theplate-like curedproduct of thepresent invention
has the following features.
1. A plate-like cured product comprising a synthetic

25 resin and a particulate, wherein



[0012] The best mode for carrying out the present invention will be described below. [0013] 15The
plate-like cured product of the present invention includes (A) a synthetic resin and (B) a particulate in a
particular ratio, and also has a dispersion peak of loss tangent (tan6) ( tano curve) (hereinafter also
referredto as a "dispersion peak"), measured using a dynamic mechanical spectrometer 20
(hereinafter also referred to as a "DMS"), in at least two temperature ranges of -20C to 80C (T1) and
-150C to -100C (T2) , respectively. Although the action mechanism is not clear, the plate-like cured

product can exhibit exceliens ventiiation progerty g, a.coyetionalesyopgianiyiete thesplate - like

cured 25 product is used, %y aving a dispersion peak in T2, in addition to the Tl temperature range.

By having g dispersion peak in.T2,Jp additiondo he Slstemparapirgdapgeihe,laten ke cured

product hassatistactory molding property even when the product contains a large amount of
particulatesand thiys,a plate-like; 5 cured peodyst hayingexeelient desigr anshiirerroteeiion property

can be obtained. [0014] The DMS measurement is carried out using a plate- like cured product
measuring 40 mm #nlepdtive1q Mxa Buvigthoe2 aupdmie hieknessasiasareple afidusing a dynamic
mechanical spectrometer (DM56100, manufactured by Seiko Instruments Inc.) under the conditions of
a measuremeanyésroperative rargeof-d506 to$aCyatempeanatire rise zdted 4C/omeaad a
measurement frequency of 1 Hz. 15[0015] (A) Synthetic resin There is no particular limitation on
the synthetioresin {eereinafier afsoneserst teasargemponent (RC' Fof thePresént if@Ation, and
examples thereof include water dispersible type, 20 water soluble type, NAD type, solvent soluble type
and solvent-ire@ t¢pé pesiad 0sifeh @ hn depflRa@sH @lsllicone resin, an acrylic silicone resin, a
fluorine resin, a vinyl acetate resin, a vinyl acetate acrylic resins, a vinyl chloride resin, an urethane
resin, an acrylic urétharBYeSiA 34T epd P28 HEEH RIFPARGE SR L BORAIRN lcdioT FéSiR, a polyester
resin, an eth%/Iene resin, polyvinyl alcohol, cellulose, and dergj%tg/r%; thereof. One-gom nent type,

two-compoheRtSyHE ARETHeT Type 1a8iAsCaiPhe T38H Rith BarticiIE T itation 5[0016] In
the present invention, a synthetic resin havin (éi?s ersion peaks, of los tealnge(%J (5 measured using
; & .
DMS: h atTSEE WG tehiperdufre ARG Ss %fr[%): %%1386 (t'an ﬁ)g&sf fo 11 C?{iJ “respectively,
are preferaply used.as the, |, ecﬁéan é‘%’?:tf.(A)z inclusion of such componenl{éy epableseibition of
excellent véntia |onpproperty. The ﬁnt etic resins may have other dispersion peaks within
jtempgratur%,luzap’ge}gé)g@%rct{;g@éh& Tland T2 as long as the effects of the present invention are not
impaired.
3. The plate-like cured product according to 1 or Z,
wherein the synthetic resin contains an acrylic resin and a
15 silicone resin in a weight ratio of the solid content of 95:5
to 30:70.
4. The plate-like cured product according to any one of
1 to 3, wherein the synthetic resin is a graft pelymer of an
acrylic resgin and a silicone resin.
20 5. The plate-like cured product according to any one of
1 to 4, wherein the particulate contain a colored aggregate and
moisture absorption and desorption powder.
6. The plate-like cured product according to any one of

1 to 5, which further includes a photocatalytic metal oxide as

25 the particulate.



15[0017] There is no particular limitation on the component (A) and examples thereof include a

- mixed resin prepared by mixing a synthetic resin having a dispersion peak of a tana curve within The
T1 with a synthetic resin having a dispersion peak of a tan5 20 curve within T2, and a polymer
prepared by chemically bonding a synthetic resin having a dispersion peak of a tano curve within The
T1 and a synthetic resin having a dispersion peak of a tan5 curve within T2. [0018] The DMS
measurement of the synthetic resins is carried out using a film (40 mm long x 10 mm wide) prepared

by crying component (A\upie & fimyicknss of G| s asamplecnd ysing a e

mechanical spectrometer 56100 manufactured 5 by Seiko Instruments Inc.) under conditions of

measurement temperature rangei do0G, 10 80 ctempgratyieraiging saten 46/ auansemeasurement

frequency: 1 Hz. [0019] Specifically, in the present invention, a mixture 10 containing an acrylic resin
(al) having,a dispersign-peak vthin the temperature range T1 (hereinafter also referred to as a
"component (al)") and a silicone resin (a2) having a dispersion peak within the temperature range T2
(hereinafter also referred to1as:a “camponentda2yyisipreferabiycusest agtheeomporent 15 (A). The
weight ratio of the solid content of an acrylic resin to a silicone resin in component (A) is usually from
95:5 te 30 o preferakly duoin 99: 10 terdd:60.cand mdre prefardlsyrirohs 881ES e B02F By containing
both components in such a ratio, it is possible to improve ventilation property and fire 20 protection
property. [0@20]coatThegerylitavsingapds apohisecwhief i®PrRPEFEd using a (meth) acrylic acid
ester as a main component, and copolymerized with other monomers as needed. (Meth) acrylic acid
alkyl esters 25 inclfide, Foreitngle L RietRH PRSEBRErfIak. 2ty LSt FaEriat e 185B6py |
(meth)acrylate, n-butyl (meth)acrylate, isobuty| (meth)acrylate, t-butyl .
(meth)acrﬁ&t@ﬁﬁéﬁ%ﬁéhﬁ)&%ﬂé@%&aﬁ?ﬁﬁ%t@ﬁ rﬂat@‘,—"ﬁ-tl‘fe?&ﬁ{(?ﬁ&h)a‘t"c’:l?ﬁﬁfael,ri-ethylhexyl

(meth)acrylate, octyl 5 (meth)acrylate, decyl (meth)acrylate, dodecyl (meth)acrylate octa ecyl
(meth)acrylate, cy(lflBﬁeﬁyf"ﬁ%ﬁﬁ&@?ﬁ%%%gﬁy?(éﬁ%egcér)%I%?e?%%%1@%()%%%% }Ligma?te%and the like.
The amount of such (meth)acrylic acid alkyl esters used i o] % by weight ore,
pref&r%bly?r%‘ﬁ?éjé to B9 o%eyg wlélsgjhrﬁgl a%? r?%{)%r:égprtg é%rljéill% yﬁf%rgl 5 %o% 99.5W})é{g)%e%ﬁ: based on
the total mapojers consliuing comRenet Ak dd0ail.- 2o I8 the peaseninyeniian. smeth) acrylic

acid esterhavin886 or more carbon atoms in thé alkyl group is preferably contained, 15 as a (meth)

acrylic acid gster,gsoan essentialcompenant1Among these, 2-ethylhexyl acrylate is particularly
suitable. In the present invention, such a (meth)acrylic acid ester having 6 or more carbon atoms in the

alkyl group is preferahly-contained dnpr agiaipt of 10% by weight or more, and more preferably 15%
20 by weight or more and 50% by weight or less, based on the total monomers constituting component

(A). In this case, it is passiblesodmpsdvenfise protastion-propeny ®f phe tes iitanvplegétike £ured
prOdggt. the particulate based on 100 parts by weight of the synthetic
resin in a weight ratic of the sclid content, and molding the
mixture, and
a second step of curing the molded product at a temperature

higher than the dispersionpeak temperature (T:) of the synthetic

20 regin.

EFFECT OF THE INVENTION
[0011]
The present invention ig directed to a plate-like cured

25 product which include a synthetic resin and a particulate as



[0022] Other monomers include, for example, carboxyl group-containing monomers, amino
group-containing monomers, pyridine-based monomers, hydroxyl group-containing monomers, nitrile
group-containing monomers, amide group-containing 5 monomers, epoxy group-containing
monomers, carbonyl group-containing monomers, alkoxysilyl group-containing monomers, aromatic
monomers and the like. The amount of these monomers used is usually from 0 . 1 to 60% by weight ,
and preferably from 0 .5 to 50% byweight basedon the total monomers constituting 10 component (A).
[0023]  Among them. when 3-Calbaxyl groug:coniaining RAYlc st s prapaiedhy eapolymerizing
a carboxyl group-containing ntonomer, it Is possible to improve various physical properiies 15 of a
plate-like cLired;product by.separately.adding agompound,whieh gar reack mdta {he-earboxyl group.
Carboxyl group-containing monomers include, for example, acrylic acid, methacrylic acid, crotonic
acid, maleicacid or:its merealkyl-estes, #acenic asidief ksmanpalkykrstendymarie atidker 20 its
monoalkyl ester and the like. Among them, one or more monomers selected from acrylic acid and
methacrylie asiskargrRasticany suijakie s poe-amaunbof raboxybgroup=coptainingtmonomers used is
usually from 0 . 1 to 40% by weight, andpreferably from 0 .5 to 20% byweight basedon the total
monomersmeonstiftiingu25 agnpanenin{Ay (6e24ni callsspeampourds whicmcan reagtwith a
carboxyl group include, for example, compounds having one or more functional groups selected from a
carbodiimide groeperepoxegreum @ B azirkird gieu s tdoxagoline §rifuptand I fike. [0025]
The silicone resin (a2) can be obtained by polymerizing a siloxane compound. Siloxane compounds
include, forexammplel esdlic sikRanstampunas saeh a3ati@ethyEFcIBFRAGENE™0
octamethylcyclotetrasiloxane, and decamethylcyclopentasiloxane. When such cyclic siloxane
compoundBEFEPBIeNEat: IR HS3 pBESBRIDSS I ERRsHoh & BopB R 1 brRfed siloxane
compounds, alkoxysilane compounds and the like. Among them, a silane compound having 15 one or
more alkoxyl groups in the molecule can be used as an alkoxysilane compound. For example, it is

possible to use tetrame lane t m%le%%/ ilane, dimethyldimethoxysilane and the like, as
well a8 sila%%%%u%ﬁ% é%%%?&gchoﬁ v?‘ﬁl%tﬁme y wﬁgg%xysilane, 20

Y-(meth)a Mlgﬂnlxytrimethoxysilane, 3-mercaptopropyltrimethoxysilane. The average molecular
weight of silicone resins is usually 10,000 or more, and preferably 50,000 or more. [0026] A graft

polymer of the acrylicsesin (ah and thesilicope resingaR)s preferablyused-as the.somnanent (A). By
using a graft polymer, it is possible to utilize a texture of the below-mentioned particulate, and to
improve firgprefestion bed below.

[C013]

15 The plate-like cured product of the present invention
inciudes (A) a synthetic resin and (B) a particulate in a
particular ratio, and also has a dispersion peak of loss tangent
(tand) (tandcurve) {hereinafteralsoreferredtoasa“dispersion
peak”), measured using a dynamic mechanical spectrometer

20 (hereinafter also referred to as a “DMS”}, in at least two
temperature ranges of -20°C to 80°C (Ty} and -150°C to -100°C
(T,) , respectively. Althoughthe actionmechanism is not clear,
the plate-like cured product can exhibit excellent ventilation

propertyinaconventional environment where theplate-likecured

25 product is used, by having a dispersion peak in Ty, in addition



5 property and flexibility. Also, it is possible to obtain advantageous effects invarious physical
properties suchas water resistance, weatherability, and contamination resistance. Moreover, when
moisture absorption and desorption powder is contained as particulate, the performance of the powder
can be 10 exhibited satisfactorily. Although the action mechanism is not clear, it is considered that
component (a2) is moderately mobile in a usual environment where a plate-like cured product is used,
and therefore, it is possible to exhibit excellent ventilation property and concomitantly improve other
physical piopertes. 45 Suah agrallaovmercan b obiaineds oy exegmplectiugopaiymerizing the
siloxane compound, the (met )acrylic acid €ster, and a grafting agent. Examples of the grafting agent
include a polyfunctignakalkexysilane haviag.gadny pelymerizable fungtienal graupandieisa mercapto
group 20[0027] A synthetic resin emulsion (water dispersible resin) can be used as the component
(A) in the presenidpventians Bysusing Suphne SuRthetisresirenusien, itHspaessitertedmprove
ventilation property. It is also possible to utilize a texture 25 of the below-mentioned particulate and
concomitagthy ebtai ax plategkkeaurectpedd pethalingl excedlent fite pinote ctignlpropedty lead flexibility.
For example, a mixture containing an acrylic resin emulsion having a dispersion peak within The
temperaturaatang epkbdnd @ Sikcoiregresiremuision Havinga Sdidpéisien peak $ithirPThe
temperature range T2 can be used as the component (A). [0028] It is also possible to use an
acryl-silicopesyatteticresintemalsicrigred) in which component (al) and component (a2) 10 are
concomitantly present in emulsion particles (hereinafter also referred to as a "component (A-1) ") .
There is nd padtfelilar limitation on the form of component (al) and component (a2) in the component
(A-1), and a uniformly mixed form and preferably a form mutually se argted by a sea-island structure
may be used. 15[0B29PMS haaraovRT I EyhiHetE T it 2253 ma\i/_‘v%i_é%la graftpolymer of the
acrylic resin (al) and silicone resin (a2) is present in emulsion particles is. suitable as ¢ onent (A) in
the presert iiVeRE5n PFRE EotpAnenAt (A2 %%eb%ggb alxne%g Z%H}o%&évrﬁrﬁg%b; 25 2

U oyTelzalonel e Siane omnRund. dus (el seli ackhes Rl AN AgEIENg agent

the plr senceof ane ore, the component (A) in the present invention

25 preferablyforms g filp haying. g feflection regiondn which-irlgelanes.al f wavelengthof 300 o

500 nm is 1%@ or more, and preferably 15% or more. When a photocatalytic metal oxide is contained

as particulaigy i§ i possitle 19 impmyedhephotopgiabdic activitydyeusing syichcempanent (A).

Although 5 the action mechanism is not clear, it is considered that this is because light irradiated onto
the plate-likecared peaduet of the prasentinventign diffuses anterefiectsnwithinfthe qlatadike cured
product, thereby allowing easy absorption of the light by the below-mentioned photocatalytic metal
oxide 10 dispetsedn the plate-like cured product. [0031]
15 [0015]
(A} Synthetic resin
There igs no particular limitation on the synthetic resin
{hereinafteralscreferredtoasa“component (A}”) of thepresent
invention, and examples thereof include water dispersible type,

20 water soluble type, NAD type, solvent soluble type and
golvent-free type resing, such as an acrylic resin, a silicone
resin, an acrylic silicone resin, a fluorine resgin, a vinyl
acetate regin, a vinyl acetate acrylic resins, a vinyl chloride

resin, an urethane resin, an acrylic urethane resin, an epoxy

25 resin, an alkyd resin, a polyvinyl alcohol resin, a polyester



The reflectance is a value measured using a spectrophotometer (UV-3100 manufactured by Shimadzu
Corporation) after preparing a film by drying component (A) up 15 to a film thickness of 0.1 mm as a
sample, and placing a black plate at the back of the sample. In this case, the black plate placed at the
back of the sample serves as a blank, and the value is a converted value. Specifically, the value is
obtained by subtracting reflectance of the black plate from reflectance of 20 the sample in each
wavelength. [0032] (B) Particulate In the present invention, particulate (B) are contained in an amount

of 200 to 4,009 parts by wejght, preferably, fram, 2530049 3,500,naHS byyveighisa8d ragke preferably
from 500 tge§ l Oogﬁrtsevgég{vggita%% bg%%%oﬁl Opa?tsby\};veightof thecomponent (A). The particulate

preferably goptajns gt least 3 colared aggegats.hb-andmoisture abeorptispaneitieseyption powder
(b2). 5[0033] The colored aggregate (bl) (hereinafter also referred to as a "component (b1)")
confers fingconsamity-apg-senvexityn asyriose e adlatedikecurad product i and ean represent a
steric design having a shade feeling. Also, unlike in the 10 case of using a coloredpigment andthe like
havinga smalhpagicie-diameter, tone, texture and the like can be changed by mixing colored particles,
and small spots of component (b1) present ona surface of a plate- like curedproduct are visually
recognized as msmulticolor pattern, thereby providing excellent decorative 15 property. There is no
particular limitation on the component (b1) suited for use in the present invention, and it is possible to
use both natural pfotuctsand ariictal PROGIES Specficaliptesioied aGfrebaltvinBidde, for example,
ground products of heavycalcium carbonate , marblepowder, kaolin, clay, 20 pot clay, china clay, talc,
aluminum B{ieil PRagifediim hy dregitle " BAAR Powdér marbRefFdiTatt pewisr, Tevpentine,
granite, fluorite, marble Eowder, feldspar, silica stone , silica sand and theBIikoeC' g@ugdgrcgéiucts of
porcelains *ratnd§id8hcts B ceRARRES HIHES BeEGrdthd irdaticie ordlasses; résitt Beads:
ground products of resins; metal paéticles; and the Iild&e. Also, thesefggz_ﬁgi_@ls can be ug:eﬁl after

[

carrying ou‘t%%?&r%tﬁb?ﬂé@?zf]crﬁg \/el“%%%ppeacr icl8 Hidmetdro ggmponen?(k%’lf% Effeswa%ly 0.01to5

mm. When the size is within such a range, excell S eprese concomitantly, a
) VIR SUSLR N0, S ? St desian. o e fenigpenie, 20d

plate-like cured BF@dﬁct be produced stab e average particle diameter of component (ha) is a

value obtained by. srsening particlesdising metallic mesh sievesdefined in,d1S,4048801L1: 2,000,

and calculating an average value of weight distribution of the particles. [0035] The amount of

nglgonen&@é&ﬂe%ﬁdﬁﬁ%%ﬁw@mg@m&l A09iparts by yyeightpmese preferablydsom 300 to 2
, parts

other than the T, and T, as long as the effects of the present
invention are not impaired.
15 [0017]
There is no particular limitation on the component (A)
and examples thereof include a mixed resin prepared by mixing
a synthetic resin having a dispersion peak of a tand curve within
The T; with a synthetic resin having a dispersion peak of a tand
20 curve within T,, and a polymer prepared by chemically bonding
a synthetic resin having a dispersion peak of a tand curve within
The T, and a synthetic resin having a dispersion peak of a tand
curve within T..

{c018]



15 by weight, and still more preferably from 500 to 1,500 parts by weight, based on 100 parts by
weight of solid content of component (A). By containing component (bl) in a large amount as shown by
the range, based on component (A), it is possible to obtain excellent design making use of a texture of
aggregate, 20 and also to improve ventilation property. [00363 As moisture absorption and desorption
powder (b2) (hereinafter also referred to as a "component (b2)"), for example, boehmite, silica gel,
zeolite, sodium sulfate, alumina, 25 allophane, diatomaceous earth, siliceous shale, sepiolite,

attapulgite, montmgrillonite, stone powder, activated cla nolite, i %i e,.gygglt_éﬁ_,gg@rcoal,
bamboo charcoal,T(%gti\]/jé\ggdné%ﬁ:?c}%w&n& flgér%s%gll ?Ig/]i}% %%%&Lfs ]s:ynt etic %esin particles and the

lik b d. Th ' ' h | ' d ' ticulat
5 usualy Famn BTDTA0L v bttt RO 001 s B o rore sreforaby Hom 8 L0 0.1 mm.

o 1 mm, preferably fronT 0.01 to 0.5mm, more preferably .01to 0.1 mm,

and still magg, B%ﬁ%&?@'%i(})fﬂ%@-% tg 0-09 e, {The,average padiciediameterabthe, cemgonent (b2) is

a value of 50% particle diameter measured by a sedimentation type 10 particle diameter distribution

measurement device- 19937k mecBHER campanent fedhasimansioee: abseeptivity ot uswally 10% or

more and preferably 20% or more, at a temperature of 20C and a relative humidity of 90%. By having
such moishire 5 alsorpiityuiidspessible.tp furhetinrode aifunetiernEsuenas seppmession of an
uncomfortable feeling by adjustment of humidity and to obtain a more comfortable living space. It is
also possiblertpqareventscandensation,snelt devélopment andeire tike et badeenatatial:and a back
side of the base material. 20[0038] The constitution ratio of component (b2) is preferably from 1
to 600 partselsy weight amorenp pefenadmefrtomts es1880 @érts bytHFeight, and still more preferably from 10
to 300 parts by weight, based on 100 parts by weight (solid content) of 25 component (A). When the
constitution #&#@ Is within such a range, it is possible to exhibit a sufficient humidity conditioning

property, and concomitantly to have excellent strength and flexibility. ,
Specifically, in the present invention, a mixture

10 containinganacrylic resin (al) having a dispersion peak within
the temperature range T; (hereinafter also referred to as a
“component {al)”) and a silicone resin (a2) having a dispersion
peak within the temperature range T; (hereinafter also referred
to as a “component (a2)”) is preferably used as the component

15 (7). The weight ratio of the solid content of an acrylic resin
to a gilicone resgin in component (A) is usually from 95:5 to
30:70, preferably from 90:10 to 40:60, and more preferably from
85:15 to 60:40. By containing both components in such a ratio,
it is possible to improve ventilation property and fire

20 protection property.

[0020]

The acrylic resin (al) is a'polymer which is preparedusing
a (meth)acrylicacidester as amain component, and copolymerized
with other monomers as needed. (Meth)acrylic acidalkyl esters

25  include, for example, methyl (meth)acrylate, ethyl



[0039] 5Moreover, in the present invention, particulate (B) preferably contains a photocatalytic metal
oxide (b3) (hereinafter also referred to as a "component (b3)"). The photocatalytic substance is a
component effective for decomposition andprevention of re-release of a toxic gas. Also, 10 the
photocatalytic substance has a capability to decompose a contamination substance (tar of tobacco,
etc.) adhered on a plate-like cured product. Furthermore, in the present invention, component (b3)
showing a photocatalytic action in a reflection region in which reflectance of a film formed by 15
component (A) is, 10% or more at a Waveleggg: of aanOrS(l% pm (hz?[%j{}%ﬂ%r also referred to as a

"reflection rBGioh" &FRplyfieirefat by URE Contaning stich componeht (b3), it is possible to

m
y €on

exhibit aphrq)rg\}s%%tﬁ%i% afé;,\clléy ef{igiekgggg'{hqHggh%c%;{/ﬂ;aﬁ%tio%ingg%ﬁesent invention means an

action 20 i ich acatalyst absorbs and excites raviolét light and/or visible light) by exposure

of the cata ight, bydraxyl radicals and.active oxygenaie-ganeraied hy-ejdation and
reduction g%xé:%?a%ece%ﬁ?r%s'and p(?gt(i:\(?é{ holtgs produced%n the step, and the hydroxyl radicals and

active oxygen decompgse 2p-Qrganigsubstances, 10Q4Q11  (wSueh) eemponent, (bd) ingludes metal

oxides such as titanium oxide, tin oxide, zinc oxide, ferric oxide, dibismuth trioxide and tungsten
trioxide or ¢aEpesife Oxidasthereef, Onp ot waSrornmoes of thirse oxidesthay beyisede The average
particle diameter of the component (b3) is 0.3 pm or less, and preferably 0.1 m or more and 0.25 pm
or less. Whent aqhofocatalytin nsetal,ddde in thecrhngesy bsddearhercaiiehtphotophtatytic action is
obtained, and a texture of an aggregate of a plate-like cured 10 product can be utilized. The average
particle diafmeteh js.obtairscbyineagwenieat bsing zéariaiagsl SedimehitationtRetR8®RAE the like.
[0041] In particular, titanium oxide is preferably used as the 15 component (b3) of the present
invention. Tiie sitaiufmeskite arapbeiaiticrafatsevype HETHanioRRe dFutiBUgpe YitdfiGh oxide, and
anatase-type titanium oxide is preferably used in the present invention. When titanium oxide is used as
the compoABfit B3y igalipeHioRArShoBERERIRH ot QM%) 5Yrdds aldriicatd i case of fire
can be suppressed and fire protection property can be imgrg}aved. It.is suppgsed gsct)hetctéon
mech&nisrA RS s EnER tahidmBXide ciR biGck FadiaticieRgAtto stpprass feniperature
increase of a plate-like cured product. Alsg,.use of anatase-typ(aAt)itgnium 25 oxide further improves fire

protection propEty"AHRBGER & Keticmmechanisi R ot tlear it is considered that this involves

improveme[ﬂg f% ﬁatalytic action of anatase-type titanium oxide byheating. It is also possible to reduce
the amount of an ‘exhaust gas by decomposition action of anatase-type titanium oxide. 5 Moreover,

anatase-type titaniym e has.a dowmaskingsfiect af arppaiad film-as-qerapared withirygle-type

titanium oxide, and therefore, it is possible to further utilize a texture of an aggregate. [0042] 10The

amount of gampenent.to3) mixadis praferably frepn 405de 3G parksby-wisightsheeeipreerably from
0.1 to 25 parts by weight, and still more preferably from 0 . 5 to 20 parts by weight, based on 100 parts

by weight of salighronigatafeompaneat £8) sifhensthe amoant-isatithimguehem rangépitisgossible to
et these, 2-ethylhexyl acrylate is particularly suitable. 1In the
present invention, such a (meth)acrylic acid ester having 6 or
more carbon atoms in the alkyl group is preferably contained
in an amount of 10% by weight or more, and more preferably 15%
20 Dby weight or more and 50% by weight or less, based on the total
monomers constituting component (A). In this case, it is
possible to improve fire protection property of the resultant

plate-like cured product.

fo022]
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15 excellent photocatalytic action and fire protection property. [0043] In the present invention, the
particulate (B) preferably contains a chemical substance adsorbent (b4). Inclusion of the component
(b4) is effective for adsorption and prevention of 20 re-release of a toxic gas (for example,
formaldehyde, ammonia, hydrogen sulfide, methyl mercaptan, trimethylamine, or the like) . Examples
of the component (b4) includes an amine compound, a urea compound, an amide compound, an imide
compound, a hydrazide compound, an azole compounds, an azine compound, a layered 25 phosphate
compound, an aluminosilicate salt and the like. Amgng them one or. Moy pounds selected from a
layered phosphateo(t,(gine”lﬁoﬁﬁ(rj1 Ahdan éﬂ%ilrlllo%seﬁlca & %aﬁ%réﬁ gui?ébl? use%. particular,
aluminosiligale salis 4. SultaRly wesTdiesavelgan pagide diameler ohaueh A GhefiGa) substance
adsorbent%rig%%ugﬁy ﬁ%m about 0.5 to 10% ‘pm (preferably from 1 to 50 pm). [0044] Examples of
the layereq, phogphate;compound inelude ajlayered-zircopis phosphate  adayriedwdnephosphate, a

layered 10 titanium phosphate, a layered aluminum phosphate, a layered magnesium phosphate,

layered cefjum phesphateanddhe dke.Thesedayerednhesphate semppuads inercatated with an
amine compound are suitably used. Examples of the amine compounds include methylamine,
ethylaminessidiiner ethydenrediaming;d Scbethylenbtiiaminestréatbylenatetranyie,
tetraethylenepentamine, pentaethylenehexamine, propylenediamine, dipropylenetriamine,
tripropylengtettaminerand thediken{o0A63 26 Exadiptesysfithe lalgmingsilicate-saitninetude a composite
oxide composed of at least one metal selected from zinc, copper, silver, cobalt, nickel, iron, titanium,
barium, tinrand@ireoriurar al@tingnmandsiicsna[6d48le 11ikFhe FNEURTBIESTDBIdHRTE4) mixed is
preferably from 0.1 to 100 parts by weight, more preferably from 0.5 to 50 parts by weight, and still
more preferablgriesia L3625 HaEsDY WeHPbased6rf PE0pArR IG A veiGREOPEERE EBMERL of
component (A) . 5 When the amount is within such a range, the com onenkt?\%%? is effective for

adsorptionfGiaBxie §as {BEX A F1 e pressf R AtiSH, Wré coRPEI&HT ORHICUAR) preferably

used in combination with the component 10 (b4) . By using these components in combination, practical
perfdrhanEEEBAR BB obtAihed in adsorption, decomposition and prevention of re-release of a toxic
gas, and azj[tox(i;cr as filtering effect can be imparted to a plate-like cured product. In the present

3 ) kY .
invention, ads ion, decomposition and re-release

Among them, whena carboxyl group-containingacrylicresin
ig prepared by copolymerizing a carboxyl group-containing
monomer, it is possible to improve various physical properties

15  of a plate-like cured product by separately adding a compound
which can react with the carboxyl group. Carboxyl
group-containing monomers include, for example, acrylic acid,
methacrylic acid, crotonic acid, maleic acid or its moncalkyl
ester, itaconic acid or its monocalkyl ester, fumaric acid or

20 its monoalkyl ester and the like. Among them, one Or more
monomers selected from acrylic acid and methacrylic acid are
particularly suitable. The amount of carboxyl group-containing
monomers used isusually from 0.1 to 40% by weight, and preferably
from0.5to20% byweight, basedonthe total monomers constituting

25 component (A).
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15 preventing properties of an invading toxic gas can be obtained, in particular, in both sides of the
indoor and base material. [0048] In the plate-like cured product of the present invention, it is also
possible to mix or spread an aggregate (C) having 20 an average patrticle diameter of more than 5 mm
(hereinafter referred to as a component " (C) ") , for the purpose of improving decorative property and
the like. Examples of the component (C) suited for the present invention include ground products of
genuine stone, silica stone, silica sand and the like, ground 25 products of porcelains, groundproducts
of ceramics, mica, shells, ground products of glasses, glass beads, ground products of resins, resin
beads, rubb%%z,‘ﬂastics, plant fibers, plants such as plant pieces, metals such as alumina flakes, as

well as products obtained by coloration c%?,]éing of a surface of thgbf? rgatga[ji:%%ilogw ou Known
additives may be contiined RERREEYRT, UALSE (& Brré %t the bresent ivantion are remarkably

impaired. Examples of the additive include a thickener a.film-forming, %xigzgl;{ @i%\ﬂ?iifg agents, a
wetting ag%ﬁ%?r%eb%ﬁic%%:r,ea"’ﬁaénﬁﬁﬂ@e’ez(fr?én gagrﬁlt% p %Jdilgstgﬁear? arjll:[%s}eptic aggnt, an anti-mold

agent, an aniieloae agent. an anmiciobialagent. 4 deadomts, adisharsing ageripan gtitoaming

agent, an adsorbent nts, a colored pigmerit, a extender 15 pigments, a fiber, a water

repelient, 3, grossdinkers, an uitrayigletahsorhersanantioxidants asatalysisandthelike. [0050] The
plate-like cured product of the present invention may be laminated on a base material. There is no
particular 2(ylrpitation on the base material, and examples thereof include gypsum boards, plywoods,
concrete, mortar, tile, fiber mixing cement boards, cement calcium silicate boards, slag cement pearlite
boards, resin plategigs sheets Gibe)raeyen falrics amieventabticsdphpepanthtiee like.rlg particular,
a woven 25 fabric or an unwoven fabric containing inorganic fibers, which has a thickness of 0.05 to
1.5 mm (prefeddbby from dointetmdm, dhdlmeeepreferglsyfideni0:25 1616.5 hom)<armdn® basis weight of
5 to 300 g/m2 (preferably from 10 to 200 g/m2, and more preferably from 2 0 to 100 g/m2) , is
preferably aged irctid presene invemtivm GExamles dieeRdiitviheliad A wovdd KRS an unwoven
fabric or the like composed of inorganic fibers such as mineral fibers and glass fibers. In particular, in
the pr8senPirivengoi el fapcHeRAT-RXBMBAIS préféfably used, and an unwoven fabric having a
structure in which fibers are overlaid 10 three-dimensionally is further r,eferablf/ used. [0051] It is
also possib?@‘fé“ﬂl?é%yﬂﬁécﬂq%%ﬁéﬁé?ﬁﬂ%?'Ianw}?&f?nfaﬁi]%s?ﬁ’(?gltﬁﬁlfsjs SISt the like on a

woven fabric Or an unwoven fabric. When gbasg material With@s@lebrfgggol%igeu 91,1 é:ontact
interface mﬁiﬁ@ﬁ’é{é@ﬁkéﬁﬁr&oéﬁgﬁﬁﬁfﬁg omas largef, herély Giving excellent adhesion. Moreover,

when applied on awali sfce.and the Ike,a pale ke aiued pigdustaan be,guppodted slably
because the base materiarcontaing inorganic fibers. Therefore, properties preventing 20 peeling,

warpage and dronaus of arplatsslike uted piaduct i ase offie A ImpRSdaseeYling fyexcellen

fire protection property and flameproof property. Since the base material and a particular plate-like

cureq prodygtarglaminateds it isposgible toLasily cut theslaminate inanyshapesa caseef
alkoxysilane compound. For example, it is possible to use
tetramethoxysilane, methyltrimethoxysilane,
dimethyldimethoxysilane and the like, as well as silane coupling
agents such as vinylmethyldimethoxysilane,

20 Y- {meth)acryloyloxytrimethoxysilane,

3-mercaptopropyltrimethoxysilane. The average molecular
weight of silicone resins is usually 10,000 or more, and

preferably 50,000 or more.

[00268]
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application, and to appropriately carry out small treatment of a cut surface. [0052] There is no
particular limitation on a method for producing 5 the plate-like cured product of the present invention.
For example, the product can be produced by a production method including the following steps.
According to the method, an objective plate-like cured product can be produced stably, and the
method is also suitable from the viewpoint of expression 10 of effects. [0053] The method includes
the first step of molding a composition for a cured product prepared by mixing 200 to 4,000 parts by

weight of particulate (B) basedon100partshyweightof synthetic 15 resin (A) in a weight ratio of the solid
content (hereinaftdr SRdTERRLITE RS A ToTnposHn fof sy g‘?&dua‘g@i %?e%rir% B A plate-like

shape, and the second step of curing the molded product at a temperatute (T3) hi t a
dispersionrpee%ﬁeﬁﬁéraﬁﬁep(ﬁ %Fq?r%)e gor%%%#e%? (A). h%%“&r?’#p%ﬁ%ntfﬁi\% 20 Efsh% %%grsion peak
of loss tangent (-Lana), measured using a dynami hapical ctyometar, inatjea 0
temperaturge lgarn%%e%s &%d? 8C%6 80C (131% a%%%sla% éeg@:%o%%&(a'lr%?gregpectiveﬁlg)é[o%aj%th@v By curing
the mO'de%%%%gﬁéﬁéf%@?@&@g&et@&)m@ thap a.dispersion.Reak temperaie £ 1H0f

in

component e second step, effects of the plate-like cured product of the present invention

becorge e@%@@ﬂﬁz%&ﬁ%@éﬁ@ﬂ%he 5. agtion mechanissisinateleay, wiveaiguring at the
temperature (T3) , a resin component having a dispersion peak within temperature range (T2)

becomes easiertenriest tourrd asuriace of ayplgierike caleshprpduct ddsscansidered ¢hat effects
superior in f ire protection property, contamination resistance 10 and the like are exhibited as a result

of the actiare 40@55nce, Invthectiist step] there isind pacticudarilimitation ore thiestnetieed. for molding a
plate- like cured product. For example, the product may be molded using a mold having releasability
and 15 theMikesWizen thehlsasenmbsenatés nsinaetioma pate dikecupdd prodveyaRE |dmination may
be carried out, for example, by the following methods : (1) a method in which a composition for
a plate-likeccured intedussivrriingletitdita Hdte RRESIMAAG hed driedl BRY LBFed o0 RMd (2)
a method in which a plate-like cured product is molded using a mold and a base material is laminated.

[0058P  exhifHerrasemBEaReR o curdtbroouetis An i ines iR ES™ 67 BRAmple,

methods using means such as spray, roller, . .
clear, it is considefed that component (a2} is moderately mobile

in a ugsual environment where a plate-like cured product is used,
and therefore, it is possible to exhibit excellent ventilation
property and concomitantly improve other physical properties.

15 Such a graft polymer can be obtained, for example, by
copolymerizing the siloxane compound, the (meth)acrylic acid
ester, and a grafting agent. Examples of the grafting agent
include a polyfunctional alkoxysilane having a vinyl
polymerizable functiomal group and/or a mercapto group.

20 [0027]

A synthetic resin emulsion (water dispersible resin) can
be used as the component (A} in the present invention. By using
such a synthetic resin emulsion, it is possible to improve
ventilation property. It is also possible toutilize a texture

25 of the below-mentioned particulate and concomitantly obtain a
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trowel, brush coating, reciprocating, coater and pouring can be employed. In this case, when the
viscosity of a composition for a cured product is set within a range from about 5 to 100 Pa-s, the
objective laminated product can be obtained easily. 5 The viscosity is that measured using a BH-type
viscosimeter at 20 rpm and a measurement temperature of 23C. [0057] Molds used in (2) include, for
example, those produced using a silicone resin, a urethane resin, a metal and the like 10 or those
provided with a release paper. Examples of the method for laminating a base material include: ()

a method in which a composition for a cured product is Ou@d inéo g.mgld gg%d ag:g dnemolded to
form a plaletite cdrtlisrodtadaRd 3kse Materat i$theh 1aminatdd ﬂsin% an T5 adhesive and the

like; II) a method in which a.compasition for a cured product s, [ mald, a base
material is%%ﬁﬁ‘?&f&éf b%?c%%%g%%%@oﬁ%%n fgtroef p%}t{ea-rﬁﬁg euréd Jﬂ%g{%%tg% g%} andq trfll%e composite

is then dried and_demalded, 20Wh ition_ f I {a.£l) (I, a
method siffiltar {0 & grﬁinra%%:lgnm%rtﬁ%r)h(% %8 1)95%n %a%{o%'?eg. [OOS%?H%@&@%%(%Q)HE% r(%g,ithe

thickness oL plateitecygd podycimisPielorablyh04am:af 18aie aaba (i agless. In such a

case, itis also possible to forni a concavo-convex pattern which is superior in fire protection property

and has d%‘i%%@%ﬁa and-thepefore rexerllantslesignhaving shades,and:a tdl-bediadexture can be
obtained. The thickness of a plate-like cured 5 product does not contain that of a base material. [0059]

For examplg.ca reinforermentmaterial (ceramic paper, synthetic paper, glass cloth or mesh, etc.) can
be laminated, a concavo-convex pattern can be formed and a decorative material 10 can be spread for
the purposeoafagiproving decorative property and the like, unless effects of the present invention are
inhibited. Examples of the decorative materials include colored aggregates, mica, shells, plants,
alumina flakes, glas fiakes retaisserkibbers, plasticrand hel il 15{0080] Syt E8E é%ample,
when production is carried out using a method of the (1) , forming of a concavo-convex pattern and
spreading vt & deconaiva pratéhalm e ReecimBesre darngtth COMRORRDA (#% cured
product. The forming of a 20 concavo- convex pattern can be carried out by a method_using trowel,
emboSsing 6l SICAPIENIARE AHIRRE Spreadify DR FICHa i nternd cHABE afietBut using a

known or commercially available spreader and the Jike. Wr}en p{%duction IS carriegiocu&fgirng a method

of the (2) ,2hé FoFffir 3L dohéavo-coneenent (A==l ere1snopar

limitation on the form of component (al) and component (a2) in

the component (A-1), and a uniformly mixed form and preferably

a form mutually separated by a sea-island structure may be used.
15 [0029]

Moreover, a synthetic resinemulsion {A-2) inwhichagraft
polymer of the acrylic resin (al) and silicone resin (a2) is
present in emulsion particles is suitable as component {B) in
the present invention. The component (A-2) can be obtained,

20 forexample, byemulsionpolymerizationof the siloxane compound,
the (meth)acrylic acidester andagraftingagent in the presence
of an emulsifier.

[0030]
Furthermore, the component (A} in the present invention

25 preferably forms a film having a reflection region in which
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25 pattern can be carried out by conditioning the shape of the inside of a mold since a mold side
becomes a surface of a plate-like cured product. When a decorative material is spread, a decorative
material may be scattered on the bottom in a mold using a known or commercially available spreader
and the like, 5 and subsequently, a composition for a plate-like cured product may be poured. [0061]
Moreover, it is also possible to laminate an overcoat layer for the purpose of improving surface
protection property and 10 the like of a plate-like cured product, unless effects of the present invention
are remarkably inhibited. The overcoat layer may be a layer (clear layer) haying moisture permeability
and transﬁ%@ggr(?ﬁqﬁ%ﬁ‘éh%tcéséf%vﬁéﬁﬁﬁ Hu&forth8 Séré&eﬁﬁ(% &@gﬁgpr%aﬁctcganmger Ttilized as it is,
and effects such as_15 ventilationpropertyand fireprotectionpropertycanbe exerted . T. vercoat layer
may be a ESI6rES TR TR/ef ihwhid \I?a?%oeus p'%?r%éln% g%ec%(ﬁ) St \‘y?wtﬁri]%lc yeted ned

a range having transparency.

Such an oyercgat layer,can be founed by analicaton oL.a kaawn,aaueOys Hyps 8 solugnr type coating

. L c ine = .y . d ; . .
material. I the presen?lnvenﬁoﬁ,af an emulsion-type coating material containing colloidal silica is

preferably us ' it | | j aminatigyresistance and
T SR e, o

the like. Intlusion or the improvement of fire protection property, as

compared with g known 25 ongreoatingdnatarialy §8062]: ¢ 1 Exasiesiek-te emyisien centaining the

colloidal silica include a mixture of a synthetic resin emulsion and colloidal silica, a composite colloidal
silica emulsipn,in-which a Scaypthetieresin emdsien antcelicidal-silicesarmelemicatijnbonded, and
the like. In the present invention, a composite colloidal silica emulsion is preferably used. There is no
particular lgnitaion eaéhesyntheterasivemidsionsasd anéndsidavrsch dobs motimpair effects of
the present invention 10 can be used suitably. The ratio of a synthetic resin component to colloidal
silica in anp@mulsidn: &entainieg cottoidiat silicaltie peaferatly frer 9555 &Y 4BRGOPHE WeTyftfratio of the
solid content. The particle diameter of colloidal silica is preferably from 10 nm to 100 nm. When the
particle didrhetet 18Hs wWithirt it sV Tangat it ppesHbe e fibrovE i fRLEFbt&ibR%roperty and
f ire protection property of a plate- like cured product without inhibiting the effects of the present
invertion. OB T He EBakiiG nRASE caried GitiRFa REGWH Thating method, and coating
instruments such as spray, coater, roller and brush can be used. [0064] The plate-like cured
product of {ﬁ)é)ﬁﬂésent invention can 25 be applied mainly as an interior material for buildings. Thus,

The reflectance is a value measured using a
spectrophotometer (UV-3100 manufactured by Shimadzu
Corporation) after preparing a film by drying component (A) up

15 to a film thickness of 0.1 mm as a sample, and placing a black
plate at the back of the sample. In this case, the black plate
placed at the back of the samplie serves as a blank, and the value
is a converted value. Specifically, the value ig obtained by
subtracting reflectance of the black plate from reflectance of

20 the sample in each wavelength.

[0032]
(B} Particulate

In the present invention, particulate (B) are contained

in an amount of 200 to 4,000 parts by weight, preferably from

25 300 to 3,500 parts by weight, and more preferably from 500 to

ib



interior finishing can be carried out by attaching the product to various sites of interior surfaces of
buildings. Specifically, the product can be applied to walls, partitions, doors, ceilings and the like in
houses, apartments, schools, 5 hospitals, shops, offices, factories, warehouses, dining rooms and the
like. Grounds constituting such sites include, for example, gypsumboards, plywoods, concrete, mortar,
tile, fiber mixing cement boards, cement calcium silicate boards, slag cement pearlite boards and the
like. These grounds may be those having 10 an existing coated film on their surfaces, those already
having a wallpaper attached. The plate-like cured product of the present invention is applied to such
grounds s AR Bl HRESAHER pRStRRE Rt eREI6R &Y tRiRRSSHsIdE fE0’3T 8%hen the

plate- like cured product of the present invention js applied, the product may,_be attached to a base
material usifig an g&ﬁeﬁ@@,tégﬁ@ﬁﬁfaagﬁg%ﬁaédﬁg SRR deass co%ﬁé{e ternatively,

sive tape],nnal‘—TL : tacks and tiie
it is also possible to im ilﬂize using pins, fasteners, rails apd like. e 0 plate-like
cured proa%l%?lé? ﬁ1aet§re ?épﬁ in%%%titgél}ss %p}le%graab yS gﬁ ckﬁegcf1 toég%rgtgj r?g)\ %Eﬂg%]n g%‘ﬁ;gs%\];ze. [0066]
There is nq}gggticular limitation on the adhesive, and known adhesives maybe used. There is no
particular limitation 25 on the synthetic resinused in the adhesives, and examples thereof include
water solu I@O%@q water dispersible type resins, such as an ethylene resin, a vinyl acetate resin, a
polyester resin, an alkyd resin, a vinyl chloride resin, an epoxy resin, an acrylic resin, a urethane resin,
a phenol resin, a melamiRedgsigran 3 ggrag sesin(winolysathonese tesin. Bpaeylie siiedne resin, a
vinyl acetate acrylic resin, an acrylic styrene resin, an acrylic urethane resin, a silicone resin and a
fluorine resin. These resifseam be (sed alonen e o i meoreokinds Cap badsedrinenmiynation.
10[0067] In order to confer various properties such as working property, finishing property, adhesive
strength anrchfize gpuateatien pfopery apmvdeicomporentsr hdllow paarticles apororRYsfEEIEs, fibers and
the like may be added, and as needed, 15 usually used additives such as coloration materials,
extender pigraenrtsi dispessing agents,vistoshy adjusesrs 1 agtifoatrifg agentst shtilfold &gents,
antiseptic agents and anti-algae agents may be appropriately added. [0068] 20When a plate-like cured
prodliét is aRacH el LBsINEaCRIEsRAPATRRBREIE RS LERBFFOBIAS Ry o2 Hakhtd with each
other in a butted manner, or joints may be provided between the plate-like cured products. When the
products afs-8R&ESET i S MBttebSTAMTST, 738 d?@'?erébféetocﬁ%vﬁﬁt %%%}8{?83?&}58%1 Ah-Héhesive.

When JOIntgéilrgxpé%wgggtTce eelss, and small spots of component (bl) present

onasurfaceof aplate-like curedproduct arevisually recognized
as amulticolor pattern, thereby providing excellent decorative
15 property. There is no particular limitation on the component
(bl) suited for use in the present invention, and it is posggible
to use both natural products and artificial products.
Specifically, colored aggregates include, for example, ground
products of heavy calciumcarbonate, marble powder, kaolin, clay,
20 pot clay, china clay, talc, aluminum hydroxide, magnesium
hydroxide, barite powder, marble, granaite powder, serpentine,
granite, fluorite, marble powder, feldspar, gilicastone, silica

gand and the like; groundproducts of porcelains; ground products

of ceramics; glass beads; ground products of glasses; resin
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no limitation on interval in case of attachment of plate-like cured products, and the interval may be
about 1 mm to 30 mm. When the interval is within the above range, an interior finishing utilizing joint
patterns can be carried out. An adhesive can 5 be exposed between plate-like cured products, and
joint portions can be formed easily. An adhesive in joint portions may be subjected to a smoothing
treatment using a paddle and the like, as needed. Atmospheric temperature in case of curing of an
adhesive can be appropriately set, and may be usually a normal 10 temperature. EXAMPLES [0069]
Examples are shown below, and the features of the present 15 invention are further. dq{cribed. [0070]

<SynthetidYRaHAS ESYRARE LS 16 SRS reBm3) GraR topofeRZation was tarried out

using t-butyl 20 methacrylate, n-putylacrylate, 2-eti§|1I xylacrylate, methyl methacrylate
y-methacriib§BxyptSHTimet ﬁa%%%‘ﬁoeexgrsnee él?:%%)l%tﬁgl‘[fg%%%?& amet Cﬁc?sél%)%}ef%r'asionane,

and deca thglg clopentasiloxane as constituent components to prepare acryl-silicone graft
LG }_{ : . ) ; i :
copolymerization type of synthetic resin emulsions. These were designated as synthetic resins 1 to 3.

Each synihetc esip 1og 16 (plowing CIArFGIesbES SUBIC s bene (WOl el of ol

content of acryl component to 5 silicone component: 80:20 DMS dispersion peak temperature: 55C,

-130G;Soligconfent: 5080 by wejohtgyntheticiesing:s: ze 1 WVeighhratiaabeolid egntent of acryl
component to 10 silicone component: 80:20 DMS dispersion peak temperature: 75C, -130C Solid

content: 5Q% i weight Syathaticagsingk Weight satic-etigcrykeorapenrent i@ silicage camponent:
1590:10 DMS dispersion peak temperature: 55C, -130C Solid content: 50% by weight [0071]
plate-like cured product can be produced stably. The average
particle diameter of component (bl) is a value obtained by
screening particles using metallic mesh sieves defined in JIS
10 78801-1: 2,000, and calculating an average value of weight
distribution of the particles.
[0035]
The amount of component (bl} mixed is preferably from 200
to 3,400 parts by weight, more preferably from 300 tc 2,000 parts
15 by weight, and still more preferably from 500 to 1,500 parts
by weight, based on 100 parts by weight of solid content of
component (A). By containing component {bl) in a large amount
as shown by the range, based on component (A}, it is possible
to obtain excellent degign making use of a texture of aggregate,
20 and also to improve ventilation property.
o036l
As moisture absorption and desorption powder (b2)
(hereinafteralsoreferredtcasa “component (b2)”), forexample,
boehmite, silica gel, zeolite, sodium sulfate, alumina,

25 allophane, diatomaceous earth, siliceous shale, sepiolite,

17



(Synthetic resin 4 to synthetic resin 6) 20An acrylic resin emulsion and a silicone resin emulsion as
shown below were mixed to obtain synthetic resins 4 to 6. Acrylic resin emulsion (constituent
components: t-butyl methacrylate, n-butylacrylate, 2-ethylhexylacrylate, methyl methacrylate), solid
content: 50% by weight Silicone resin emulsion (emulsified dispersion of dimethylsiloxane compound),
solid content: 50% by weight Synthetic resin 4: Acrylic resin emulsion : silicone resin emulsion
(weight ratio of solid content) = 80:20, DMS dispersion 5 peak temperature: 55C, -130C Synthetic

resin 5: Acrylic resin emulsion : silicone resin emulsion gvﬁzelteght ratio of Sf:{'g' con&erg) guStOf'SO,DMS

dispersion BT Sur@BEEIOT 36E° L L e g reSin 6T KSVIC TESIn emulsion: silicone resin

10 emulsion (weight ratjo of solidcontent) =90:10, DMS dispersion temper : 55C, -130C
[0072] Syrith ﬁherebs?ﬁvé?r’ 29 cirylcfg Fe%inceﬁﬁlsiglﬁ%ggn%pl u’eﬁ?%%%n%%ﬁ- u%/l 15
wg;gﬁcgyg/@%sggﬁgé%égf s, 2 eludnexylaondato, i}]@fBﬂf‘)‘i&B@%{Laé%)n§8@% canigat; $0% by

ispersion peak temperature: 55C [0073] 20The 'synthetic résins 1 to 7 were coated on a

release paper.and dried 1o prepars s hgving adhickiiess oL 0dgmpn Thedims ware used as a

sample and film reflectance was measured. The film reflectance was measured using a

specteophetemsten d4 ¥ 3400 manifacturedneShimaeze Larparatianu Thesasulis 45 Bre shown in
Table 1. [0074] As a result, it was found that synthetic resins 1, 2, 4, 5 and 6 have a region in
which ultragielet dight reflectanse {510Pe00rey iprowavalengthoregion 0h36@ pretbeaGonm. Also,
from 0.01 £0 0.1 mm, and still more preferably from 0.01 to 0.09
mm. The average particle diameter of the component (b2} is a
value of 50% particle diameter measured by a sedimentation type
10 particle diameter distribution measurement device.
[0037]
Such component (b2) has moisture absorptivity of usually
10% or more and preferably 20% or more, at a temperature of 20°C
and a relative humidity of 90%. By having such moisture
15 absorptivity, it is possible to further improve a function such
as suppression of an uncomfortable feeling by adjustment of
humidity and to obtain a more comfortable living space. It is
also possible to prevent condensation, mold development and the
like on a base material and a back side of the base materiail.
20  [o038]
The constitution ratio of component (b2) is preferably
from 1 to 600 parts by weight, more preferably from 5 to 500
parte by weight, and still more preferably from 10 to 300 parts
by weight, based on 100 parts by weight (solid content) of

25 component {(A). When the constitution ratio is within such a
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5 it was found that synthetic resin 3 has a region in which ultraviolet light reflectance is 10% or less, in
a wavelength region of 400 nm or more, and a region in which ultraviolet light reflectance is 10% or
more, in a wavelength region of less than 400 nm. On the other hand, synthetic resin 7 had ultraviolet
10 reflectance of less than 10% in the wavelength region. As representative values, ultraviolet
reflectance values at a wavelength of 380 nm, 400 nm and 500 nm are shown in Table 1. [0075]
[Table 1] Syntheticresin 123456 7 380 nm 23.9 23.8 11.8 30.6 38.8 24.6 8.7 Reflectance

range, it is poggible to exhibit a sufficient humidity
conditioning property, and concomitantly to have excellent
strength and flexibility.

10039]

5 Moreover, in the present invention, particulate (B)
preferably contains a photocatalytic metal oxide (b3)
(hereinafter also referred to as a “compcnent (b3)”). The
photocatalytic substance is a component effective for
decompositionandpreventionof re-releaseof atoxicgas. Also,

10 the photocatalytic substance has a capability to decompose a
contamination substance {tar of tobacco, etc.) adhered on a
plate-like cured product. Furthermore, in the present
invention, component (b3) showing a photocatalytic action in
a reflection region in which reflectance of a film formed by

15 component (A) is 10% or more at a wavelength of 300 to 500 nm
{hereinafter also referred to as a “reflection region” simply)
is preferably used. By containing such component (b3), it is
possible toexhibit a photocatalyticactivityefficiently. The
photocatalytic action in the present invention means an action

20 inwhicha catalyst absorbs and excites light {ultraviolet light
and/or visible light) by exposure of the catalyst to the light,
hydroxyl radicals and active oxygen are generated by oxidation
and reduction of excited electrons and positive holes produced
inthe step, and the hydroxyl radicals and active oxygendecompose

25 organic substances.
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[0040]

Such component (b3) includes metal oxides suchas titanium
oxide, tin oxide, zinc oxide, ferric oxide, dibismuth trioxide
and tungsten trioxide or composite oxides thereof. One or two
or more of these oxides may be used. The average particle
diameter of the component {(b3) is 0.3 um or less, and preferably
0.1 um or more and 0.25 um or less. When a photocatalytic metal
oxide in the range is used, an excellent phetocatalytic action
is obtained, and a texture of an aggregate of a plate-like cured
product can be utilized. The average particle diameter is
obtainedbymeasurement usingacentrifugal sedimentationmethod
and the like.
ioo41]

In particular, titanium oxide is preferably used as the
component (b3) of the present invention. The titanium oxide
may be eitheranatase-type titaniumoxideorrutile-typetitanium
oxide, and anatase-type titanium oxide is preferably used in
the present invention. When titanium oxide is used as the
component (b3}, it is superior in photocatalytic action, and
a gross calorific value in case of fire can be suppressed and
fire protection property can be improved. It 1s supposed as
the action mechanism that this is because titanium oxide can
block radiation heat to suppress temperature increase of a
plate-like cured product. Also, use of anatase-type titanium

oxide further improves fire protection property. Although the
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500 nm 15.1 15.3 6.9 22.7 27.4 16.2 6.6 15 [0076] (Production of Plate-Like Cured Product)

actionmechanismisnot clear, it isconsideredthat thisinvolves
improvement of catalytic action of anatase-type titanium oxide
byheating. TItisalsopossible toreduce the amount of anexhaust
gas by decomposition action of anatase-type titanium oxide.
Moreover, anatase-type titanium oxide has a low masking effect
of a coated £film as compared with rutile-type titanium oxide,
and therefore, it is possible to further utilize a texture of
an aggregate.

[0042]

The amount of component (b3) mixed is preferably from 0.05
to 30 parts by weight, more preferably from 0.1 to 25 parts by
weight, and still more preferably from 0.5 to 20 parts by weight,
based on 100 parts by weight of solid content of compenent (A).
When the amount is within such a range, it is possible to exert
excellent photocatalytic action and fire protection property.
[0043]

In the present invention, the particulate (B) preferably
contains a chemical substance adsorbent (b4). Inclusionof the
component (b4) is effective for adsorption and prevention of
re-release of a toxic gas (for example, formaldehyde, ammonia,
hydrogen sulfide, methyl mercaptan, trimethylamine, orthe like}.
Examples of the component (b4) includes an amine compound, a
urea compound, an amide compound, an imide compound, a hydrazide
compound, an azole compounds, an azine compound, a layered

phosphate compound, analuminosilicate salt andthe like. Among
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According to the formulations as shown in Table 2 and Table 3, compositions 1 to 14 for cured product
were prepared by mixing 20 and stirring raw materials using a conventional method. The following

substances were used as raw materials. [0077] (B) Particulate Component (bl) Aggregate 1:
colored silica sand (pale yellow, average particle diameter: 80 to 120 pm) 5Aggregate 2: heavy
calcium carbonate (average particle diameter: 50 to 150 pm) Component (b2) Moisture absorption

and desorption powder: silica gel (average particle diameter: 20 pm, bulk specific gravity: 0.30 10 g/ml,
moisture absorptivity: 80% (20C, 90% RH atmosphere)) Component (b3) Photocatalytic oxide 1:
ultraviolet-réspon sives aR At AL & peCB RS B XRIELEXERA I AT R bt DO PESFRAR BYerage
particle diameter: 0.2 pm) 15Photocata|yt|c oxide 2: visible light- responswe anat type titanium
oxide (excRPIRINEIeAGA: 200 3 BBO TS 1veTadE paftiche afafnetst 13HM ?ﬁ% et (b4)

Chemical substance adsorbent: zinc alumlnosmcat 20(avera%%%%rtg: e dlam m) (Additive)

Thickener PRydrd<Ye Ry cbTReRBftthdié BSs6&ative fHick er [087 25 hble 2]

average particle diameter of such a chemical substance adsorbent
5 is usually from about 0.5 to 100 um (preferably from 1 to 5C
pm) .
[0044]
Examples of the layered phosphate compound include a
layezedzirconiumphosphate,alayeredzincphosphate,alayered

10 titanium phosphate, a layered aluminum phosphate, a layered
magnesium phosphate, layered cerium phosphate and the like,
These layered phosphate compounds intercalated with an amine
compound are suitably used. Examples of the amine compounds
include methylamine, ethylamine, aniline, ethylenediamine,

15 diethylenetriamine, triethylenetetramine,
tetraethylenepentamine, pentaethylenehexamine,
propylenediamine, dipropylenetriamine, tripropylenetetramine
and the like.

[0045]

20 Examples of the aluminosilicate salt include a composite
oxidecomposedcﬁfatleastonenmtaiselectedfromzinc,copper,
silver, cobalt, nickel, iron, titanium, barium, tinand zirconium,
aluminum and silicon..

[0046]
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Compos_ition for cured product 2 34567 Synthetic resin Simthetic resin 1 Synthetic resin 2
SyntheticSyntheticSyntheticSynthetioSynthetic resin 3resin 4resin 5resin 6resin 1 100 100
100100100100100 OaTeTrionna Aggregate 1 1100 1100 1100110011001100300
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The amount of component (b4) mixed is preferably from 0.1
to 100 parts by weight, more preferably from 0.5 to 50 parts
by weight, and still more preferably from 1 to 25 parts by weight,
based on 100 parts by weight of solid content of component (A).
When the amount is within such a range, the component (b4} is
effective for adsorption of a toxic gas.

[0047]

In the present invention, the component (b3} is
particularly preferably used in combination with the component
(b4). By using these components in combination, practical
performances can be cbtained in adsorption, decomposition and
preventionof re-release of atoxicgas, anda toxicgas filtering
effect can be imparted to a plate-like cured product. 1In the
present invention, adsorption, decomposition and re-release
preventing properties of an invading toxic gas can be obtained,
in particular, in both sides of the indoor and base material.
[ocasg]

In the plate-like cured preduct of the present invention,
it is also possible to mix or spread an aggregate (C) having
an average particle diameter of more than 5 mm (hereinafter
referred to as a component “(C) "), for the purpose of improving
decorative property and the like. Examples of the component
(C) suited for the present invention include ground products
ofgenuinestone,silicastone,Silicasandandthelike,ground

products of porcelains, groundproducts of ceramics, mica, shells,
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Aggregate 2 200 200 200200200200100 Moisture absorption and desorption powder 60 60 60 60 60
60 60 Photocatalyti c metal oxide 1555 55

ground products of glasses, glass beads, ground products of

resing, resin beads, rubbers, plastics, plant fibers, plants

such as plant pileces, metals such as alumina flakes, ag well

as products obtained by coloration coating of a surface of the
5 materials.

[c049]

Known additives may be contained as needed, unless the
effects of the present invention are remarkably impaired.
Examples of the additive include a thickener, a film-forming

10 auxiliary, a leveling agents, a wetting agent, a plasticizer,
an antifreezing agent, a pH adjuster, an antiseptic agent, an
anti-mold agent, an anti-algae agent, an antimicrobial agent,
a deodorants, a dispersing agent, an antifoaming agent, an
adsorbent, a flame retardants, a colored pigment, a extender

15 pigments, a fiber, a water repellent, a cross-linkers, an
ultravioletabsorbers,anantioxidants,acatalystsandthelike.
[0050]

The plate-like cured product of the present invention may
be laminated on a base material. There is no particular

20 limitation on the base material, and examples thereof include
gypsum boards, plywoods, concrete, mortar, tile, fiber mixing
cement boards, cement calcium gilicate boards, slag cement
pearlite boards, resin plates or sheets (f£ilm), woven fabrics,
unwoven fabrics, paper and the like. In particular, a woven

25 fabric or an unwoven fabric containing inorganic fibers, which
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5 cmetaloxide2 Photocatalyti Chemical substance adsorbent 10 10 10 10 10 10 10 Additive 20 20
20

has a thickness of 0.05 to 1.5 mm (preferably from 0.1 to 1 mm,
and more preferably from 0.25 to 0.5 mm) and a basis weight of
5tx:3009/m2(preferablyfrom]i)toZOOg/ma and more preferably
from 20 to 100 g/m?), is preferably used in the present invention.

5  Examples of the fabric include a woven fabric, an unwoven fabric
or the like compoged of inorganic fibers such as mineral fibers
and glass fibers. In particular, in the present invention, a
fabric having flexibility is preferably used, and an unwoven
fabric having a structure in which fibers are overlaid

10 three-dimensionally is further preferably used.

[0051]

Tt is also possible to use a base material prepared by
laminating glass mesh, glass cloth or the like on a woven fabric
or an unwoven fabric. When a base material within the range

15 1is used, contact interface with a plate-like cured product
becomes larger, thereby giving excellent adhesion. Moreover,
when applied on a wall surface and the like, a plate-like cured
product can be supported stably because the base material
contains inorganic fibers. Therefore, properties preventing

20 peeling, warpage and dropout of a plate-like cured product in
case of fire are improved, resulting inexcellent fireprotection
property and flameproof property. Since the base material and
a particular plate-like cured product are laminated, it is

possible to easily cut the laminate in any shape in case of
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20 20 20 20 Synthetic resin: particulate (weight ratio of solid content) 100: 1375 100: 1375 100: 1375
100: 1375 100: 1375 100: 1375 100: 475

application, and to appropriately carry out small treatment of

a cut surface.

[0052]

There isnoparticular limitationonamethod for producing

5 the plate-like cured product of the present invention. For

example, the product can be produced by a production method

including the following steps. According to the method, an

objective plate-like cured product can be produced stably, and

the method is also suitable from the viewpoint of expression
10 of effects,

[0053]

The method includes the first step of molding a composition
for a cured prdduct prepared by mixing 200 to 4,000 parts by
weight of particulate (B) basedon100parts by weight of synthetic

15 yesin (A} in a weight ratio of the solid content (hereinafter
also referred to as a “composition for cured product”) in the
form of a plate-like shape, and the second step of curing the
molded product at a temperature (T;) higher than a dispersion
peak temperature (T,) of the component (A).(The component (A)

20 has a dispersion peak of loss tangent {tand), measured using
a dynamic mechanical spectrometer, in at least two temperature
ranges of -20°C to 80°C (7T;) and -150°C to -100°C {T2},
regspectively.)

[0054]
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[00 791 [Table 3] Composition for cured product 8 10 11 resin 1
SyntheticSyntheticSyntheticSyntheticSyntheticSyntheticSynthetic =In 14 Synthetic resin resin 1 resin
lresin 3 resin lresin 7 resin 1 100 100100 100

By curing the molded product at a temperature (T;) higher
than a dispergion peak temperature (T;) of component {A) in the
second step, effects of the plate-like cured product of the
present invention become easier to be expressed. Although the

5 action mechanism ig not clear, when curing at the temperature
{(T3), a resin component having a dispersion peak within
temperature range {T,) becomes easier to orient toward a surface
of a plate-like cured product. It is considered that effects
superior in fire protection property, contamination resistance

10 and the like are exhibited as a result of the action.
[0055]

In the first step, there is no particular limitation on
the method for molding a plate-1like cured product. For example,
the product may be molded using a mold having releasability and

15 the like. When the base material is laminated on a plate-like
cured product, the lamination may be carried out, for exampile,
by the following methods:

{1} a method in which a composition for a plate-like cured
product is Jaminated on a base material, and then dried and cured,

20  and

(2) amethod in which a plate-like cured product is molded

using a mold and a base material is laminated.
[oo56]
When a composition for a cured product is laminated in

25 the (1), for example, methods using means such as spray, roller,

27



100 100 100 aTeTnpnred Aggregate 1 180 11001100 1100 1100 1100 70 Aggregate 2 40 200200
200 200 200 50 Moisture absorption and desorption powder 60

trowel, brush coating, reciprocating, coater and pouring can

be employed. In this case, when the viscosity of a composition

for a cured product is set within a range from about 5 to 100

Pa-s, the objective laminated product can be obtained easily.
5 The viscosity is that measured using a BH-type viscosimeter at

20 rpm and a measurement temperature of 23°C.

[0057]

Molds used in (2) include, for example, those produced
using a silicone resin, a urethane resin, a metal and the like

10 or those provided with a release paper. Examples of the method
for laminating a base material include:

{I) a method in which a compesition for a cured product
is poured into a mold, dried and demolded to form a plate-like
cured product, and a base material is then laminated using an

15 adhesive and the like;

(IT) a method in which a composition for a cured product
ig poured into a mold, a base material is laminated before the
composition for a plate-like cured product is dried, and the
composite is then dried and democlded.

20 When a composition for a cured product is poured in (I)
and (II}, a method similar to a laminating method in (1) can
he adopted.

[0C58]
Tn (1) and (2), the thickness of a plate-like cured product

25 is preferably 1.0 mm or more and 5.0 mm or less. In such a case,
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it is also possible tc form a concavo-convex pattern which is
superior in fire protection property and has deep incisions,
and therefore, excellent design having shades and a full-bodied
texture can be obtained. The thickness of a plate-like cured
product does not contain that of a base material.

[0059]

For example, a reinforcement material {ceramic paper,
synthetic paper, glass cloth or mesh, etc.) can be laminated,
a concavo-convex pattern can be formed and a decorative material
can be spread for the purpose of improving decorative property
and the like, unless effects of the present invention are
inhibited. Examples of the decorative materials include
colored aggregates, mica, shells, plants, alumina flakes, glass
flakes, metals, or rubbers, plastics and the like.

[0060]

For example, when production is carried out using a method
of the (1), forming of a concavo-convex pattern and spreading
of a decorative material may be carried out before curing of
a composition for a cured product. The forming of a
concavo-convex patterncanbe carriedout by amethodusing trowel,
embogsing, roller and the like, and the spreading of a decorative
material can be carried out using a known or commercially
available spreader and the like. When production is carried
out using a method of the {2}, the forming of a concavo-convex

pattern canbe carriedout by conditioning the shape of the inside
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Chemical substance adsorbent 10 10 10 10 10 10 10 Additive 20 20 20 20 20 20 20 Synthetic resin:
particulate (weight ratio of

of a mold since a mold side becomes a surface of a plate-like
cured product. When a decorative material is spread, a
decorative material may be scattered on the bottom in a mold
using a known or commercially available spreader and the like,
5 and subsequently, a composition for a plate-like cured product
may be poured.
[0061]
Moreover,itisalsopossibletolaminateanovercoatlayer
for the purpose of improving surface protection property and
10 the like of a plate-like cured product, unless effects of the
present invention are remarkably inhibited. The overcoat layer
may be a layer (clear layer) having moisture permeability and
transparency. In such a case, a design (hue} of the plate-like
cured product can be utilized as it is, and effects such as
15 ventilationpropertyandfireprotectionpropertycanbeexerted.
The overcoat layer may be a colored clear layer in which various
pigments are added within a range having transparency. Such
an overcoat layer can be formed by application of a known agueous
type or solvent-type coatingmaterial. In the present invention,
20 an emulsion-type coating material containing colloidal gilica
is preferably used. In this case, it is possible to improve
surface strength, contamination resistance and the like.
Tnelusion of colloidal silica is also effective for the
improvementofﬁireprotectionproperty,ascomparedwithaknown

25 overcoating material.
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solid content) 100: 295 100: 1375 100: 1375 100: 1370.1 100: 1370 100: 1375 100: 195 [0080] (Test
Examples 1 to 14) 5Compositions 1 to 14 for cured product were poured into a silicone mold so as to
give a dried film thickness of 2 mm, dried at 100C for 30 minutes and demolded to obtain plate-like
cured products 1 to 14. [0081] 10Then, 40 mm x 10 mm (thickness: 2 mm) samples were cut out from
each of the plate-like cured products, and used as a
[co62]
Examples of the emulsion containing the colloidal silica
include a mixture of a synthetic resin emulsion and colloidal
silica, a compesite colloidal silica emulsion in which a
5 synthetic resin emulsion and colloidal silica are chemically
bonded, and the like. In the present invention, a composite
colloidal silica emulsion is preferably used. There is no
particular limitation on the synthetic resin emulsion, and an
emulsion which does not impair effects of the present invention
16 can be used suitably. The ratio of a synthetic resin component
to colloidal silica in an emulsion containing colleidal silica
is preferably from 95:5 to 40:60 in a weight ratio of the solid
content. The particle diameter of colloidal silica is
preferably from 10 nm to 100 nm. When the particle diameter
15 ig within the above range, it is possible to improve surface
protectionproperty and fire protection property of aplate-like
cured product without inhibiting the effects of the present
invention.
[0063]
20 The coating may be carried out by a known coating method,
and coating instruments such as spray, coater, roller and brush
can be used.
[00&4]
The plate-like cured product of the present invention can

25 Dbe applied mainly as an interior material for buildings. Thus,
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test sample for DMS measurement. Dispersion peak temperature of loss tangent (tan5) was
measured using DM56100 manufactured by Seiko Instruments Inc. under conditions of measurement
temperature range: -150C to 80C, temperature raising rate: 4C/min, and measurement frequency: 1
Hz, and the measurement 5 results are shown in Table 4. [0082] [Table 4] Test Example
111.011111.1211 7En 1010111112 1313 14 14 Composition for cured product

interior finishing can be carried out by attaching the product

to various sites of interior surfaces of buildings.

Specifically, the product can be applied to walls, partitions,

doors, ceilings and the like in housesg, apartments, schools,

5 hospitals, shops, offices, factories, warehouses, dining rooms
and the like. Grounds constituting such sites include, for
example, gypsum boards, plywoods, concrete, mortar, tile, fiber
mixing cement boards, cement calciumsilicateboards, slagcement
pearlite boards and the like. These grounds may be those having

10 an existing coated £ilm on their surfaces, those already having
a wallpaper attached. The plate-like cured product of the
present invention is applied to such grounds so that the
plate-like cured product is directed toward an indoor side.
[0065]

15 When the plate-1like cured product of the present invention
is applied, the product may be attached to a base material using
an adhesive, a sticking agent, an adhesive tape, nails, tacks
and the like. 2Alternatively, it is also possible to immobilize
using pins, fasteners, railg and the like. Among these, the

20 plate-like curedproduct of the present invention is preferably
attached to a ground using an adhesive.

[0066]
There is no particular limitation on the adhesive, and
known adhesives may be used. There is no particular limitation

25 onthesyntheticresinusedinthe adhesives, andexamples thereof
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include water soluble and water dispersible type resins, such
as an ethylene resin, a vinyl acetate resin, a polyester resin,
analkydresin,avinylchlorideresin,anepoxyresin,anacrylic
resin, a urethane resin, a phenol resin, a melamine resin, an
amino resin, a pclycarbonate resin, an acrylic silicone resin,
a vinyl acetate acrylic resin, an acrylic styrene resin, an
acrylic urethane resin, a silicone resin and a fluorine resin.
These resins can be used alone, or two or more kinds can be used
in combination.

[0067]

In order to confer various properties such as working
property, finishing property, adhesive strength and fire
protection property, powder components, hollow particles,
porous particles, fibers and the like may be added, and as needed,
usually used additives such as coloration materials, extender
pigments, dispersing agents, viscosity adjusters, antifoaming
agents, anti-mold agents, antiseptic agents and anti-algase
agents may be appropriately added.

[0068]

When a plate-like cured product is attached using an
adhesive, adjacent plate-like cured products may be attached
with each other in a butted manner, or joints may be provided
between the plate-like cured products. When the products are
attached in a butted manner, it is preferable to prevent

protrusion of an adhesive. When joints are provided, there is
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60 60 60 60 temperature (C) -120 20 -120 -120 -120 -120 -120 -120 -120 -120 -120 -120 - 20 [0083]
10 Evaluation A

no limitation on interval in case of attachment of plate-like
cured products, and the interval may be about 1 mm to 30 mm,
Whenthe interval iswithinthe above range, aninterior £inishing
utilizing joint patterns can be carried out. An adhesive can
5 be exposed betweenplate-like curedproducts, and joint portions
can be formed easily. An adhesive in joint portions may be
subjected to a smoothing treatment using a padcle and the like,
as needed. Atmospheric temperature in case of curing of an
adhesive can be appropriately set, and may be usually a normal

10 Lemperature.

EXAMPLES
[0068]
Examples are shown below, and the features of the present
15 invention are further described.
[0070]
<Synthetic resin A
(Synthetic resin 1 o gynthetic resin 3)
Graft copolymerization was carried out using t-butyl
20 methacrylate, n-butyl acrylate, 2-ethylhexyl acrylate, methyl
methacrylate, y-methacryloyloxypropyltrimethoxysilane,
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane,
and decamethylcyclopentasiloxane as constituent components to

prepareacryi—siliconegraftcopolymerizationtypeofsynthetic
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The compositions 1 to 14 for plate-like cured products were applied on a base material (glass
unwoven fabric: thickness 0.4 mm, basis weight 50 g/m2) so as to give a thickness of a dried plate-like
cured product of 2 mm, and dried at 100C for 15 30 minutes toobtainlaminatedproducts 1Atol4Aof the
plate-like cured products. [0084] Evaluation of design, fire protection property, flexibility and
ventilation property was carried out on each 20 laminated product. The results are shown in Table 5.
[0085] <Evaluation of Design> Texture and concealing property by an aggregate of plate-like
cured products of laminated products IA to 14A were visually evaluated. Four-grade evaluation was
carried out Sstosesamplbenith sTHSTEEIOTG TExRFS HaBoRteaMG PRoFSTRA6f Hifetaditeate are
rated "A", while test samples with insufficient texture and concealing property of the aggregate are

rated "D" (ERcéHenBaxh BuAEhebi pEstT 008BF 1oPSEbatafyiof FrPBrsitsEiorProperty> A

gypsum board measuring 100 mm x 100 mm x 12.5 mm was used as a base material for testing, an
adhesive MEREHRAFIES dgphied oh'the base material, each of laminated products IA to 14A was

attached thereonto, and curing was carried, qut at 23C 15 under 50_1096- 4 haurs to obtain

51681 Sanpi i Valtie W i
g Test samplées, gross calorific value was measured using a cone
calorimeteg Eiescc(gibedén 180?1%%(% afteé C?qugninutes. The cone calorimeter used was "CONE2A"
(manu:’facturedlby Rtias 20" EIectric Devices Company), and heating strength was 50 kW/m2.

Evaluation criteia,g 8 pyragenelicdaSLARAS NS cox o Totad salarigos beating time of 20

minutes is 6.0 MJ/m2 or less . Total calorie for heating time of 20 minutes is more 25 than

6.0 MJ /m2 and 8. MI/mZ-erlesst: s 6% Tpakaalepig for heating time of 20 minutes is more than
8.0 MJ/m2 and 10.0 MJ/m2 or less

Synthetic resin 2:
Weight ratio of solid content of acryl component to
10 silicone component: 80:20
DMS dispersion peak temperature: 75°C, -130°C
Selid content: 50% by weight
Synthetic resin 3:
Weight ratio of acryl component to silicone component:
15 90:10
DMS dispersion peak temperature: 55°C, -130°C
Solid content: 50% by weight
[0071]
(Synthetic resin 4 to synthetic resin 6)
20 An acrylic resin emulsion and a silicone resin emulsion
as chown below were mixed to obtain synthetic resins 4 to 6.
Acrylic resin emulsion (constituent components: t-butyl
methacrylate, n-butyl acrylate, 2-ethylhexyl acrylate, methyl

methacrylate), solid content: 50% by weight
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D: Total calorie for heating time of 20 minutes is more than 10.0 MJ/m2 and 12.0 MJ/m2 or less 5E:
Total calorie for heating time of 20 minutes is more than 12.0 MJ/m2 [0088] <Evaluation of Flexibility>
An aluminum plate measuring 70 mm x 150 mm x 0.8 mm was 10 used as a base material for testing,
an adhesive material was applied on the base material, each of laminated products IA to 14A was
attached on it, and curing was carried out at 23C under 50 + 1096RH for 24 hours to obtain test
samples. A copper bar having a diameter of 10 mm was placed roughly on the center of 15 the back
side of a test sample, the piece was bent so that the surface of a plate-like cured product faced
outward, and an afgReiatomisich etsickssaresjererdeaugthbis At eapas edaitafed. [0089]

<Evaluation of Moisture Absorbency 1> 20A gypsum board measuring 100 mm x 100 mm x 12.5 mm
was used 84 BHdselmhicnad et tESHR ARCEdhesRe matiTal fals ‘ap%fiédk&ﬁ fiels8Ee material, each

of laminated products |A to 14A was attached on it, and curing was carried P?Ut at 23C under 50 + 10%
RH for 24 hours to BaRElesFSERTites? EAGT 5t Safifie 25 A eR%6 Stand % 23¢ Tntkr 90% RH

atmosphere, and the amount of moisture absorbed after 24 hours was %y ted (g/m2). Evaluation
criteria of MBIIGEZbSYREHY ARSI RiofR - i\% f(fﬁ-% rﬁ% 2)r_n‘;§g8ré"¥»§? 998{% mgzlg (r%%gr’é“ 2r?ffrlld less than
100 g/m2 5C: less than 90 g/m2 The adhesiye material was prepared by uniformly stirring and
mixing5 synﬂ?&l}% r%%‘inrp f,rtﬁgﬁﬁ%' o%iae, hea\?ygéalgium carbonate,adispersingagent,athickener,

anantifoamingageggygggev%afgrrgg[gg%o:] H@Hﬂﬂ: resin emulsion: silicone resin

emulsion(weightrathaofsolidcontent)::SG:SO,DMSdispersion
peak temperature: 55°C, -130°C
gynthetic resin 6: Acrylic resin emulsion: silicone resin

10 emulsioa(weightratb:ofsolidcontent)=:90:10,DMSdispersion
peak temperature: 55°C, -130°C
[0072]

Synthetic resin 7:
Acrylic resin emulsion {(constituent components: t-butyl

15 methacrylate, n-butyl acrylate, 2-ethylhexyl acrylate, methyl
methacrylate),

Solid content: 50% by weight
DMS dispersion peak temperature: 55°C
[0073]

20 The synthetic regins 1 to 7 were coated on a release paper
and dried to prepare films having a thickness of ¢.1 mm. The
films were used as a sample and £ilm reflectance was measured.
The film reflectance wasg measured using a spectrophotometer
(UV-3100 manufactured by Shimadzu Corporation). The results

25 are shown in Table 1.
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Test Example |A 2A 3A 4A 5A 6A 7A BA 9A 10A 11A 12A 13A 14A Composition for cured product 1 2
3456

[0074]
As a result, it was found that synthetic resins 1, 2, 4,
5 and 6 have a region in which ultravioclet light reflectance
ig 10% or more, in a wavelength regionof 300 nm to 500 nm. Also,
5 it was found that synthetic resin 3 has a region in which
ultravioclet light reflectance is 10% or less, in a wavelength
region of 400 nm or more, and a region in which ultraviociet light
reflectance is 10% or more, in a wavelength region of less than
400 nm. On the other hand, synthetic resin 7 had ultraviclet
10 reflectance of less than 10% in the wavelength region. As
representative values, ultraviolet reflectance values at a

wavelength of 380 nm, 400 nm and 500 nm are shown in Table 1.

00751
[Table 1]
Synthetic resin 1 2 3 4 5 6 7
380 nmf 23.% | 23.8 | 11.8 30.6 38.8 24 .6 8.7
Reflectance
400 nm | 20.3 20.2 8.2 27.0 33.9 20.7 6.8
(%)
500 nmm} 15.1 15.3 6.9 22.7 27.4 1.2 6.6
15
[0076]

(Production of Plate-Like Cured Product)
According to the formulations as shown in Table 2 and Table
3, compositions 1 to 14 for cured product were prepared by mixing
20 and stirring raw materials using a conventional method. The
following substances were used as raw materials.
[0077]
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- 78,910111213 14 Design  AAAABABCAAA

10

15

20

25

{B) Particulate
Component (bl)

Aggregate 1: colored silica sand (pale yellow, average
particle diameter: 80 to 120 um)

Aggregate 2: heavy calcium carbonate (average particle
diameter: 50 to 150 um)

Component (b2)

Moisture absorption and desorption powder: silica gel
{average particle diameter: 20 um, bulk specific gravity: ¢.30
g/ml, moisture absorptivity: 80% (20°C, 90% RH atmosphere))
Component (b3}

Photocatalytic oxide 1: ultraviolet-responsive
anatase-type titanium oxide (exciting wavelength: 200 to 380
nm, average particle diameter: 0.2 um}

Photocatalytic oxide 2: visible light-responsive
anatase-type titanium oxide {(exciting wavelength: 400 to 650
nm, average particle diameter: 15 nm)

Component (b4)

Chemical substance adsorbent: zinc alumincsilicate
(average particle diameter: 3 um)

{Additive)

Thickener (hydroxyethyl cellulose, urethane associative
thickener), water
[0078]

[Table 2]
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Fire protection property A ¢ B CCDAB B B E E Flexibility( ) 40 40 30 40 50 30

Comp081u10% for 1 5 3 4 5 S -
cured product
Synthetic|Synthetic|Synthetic|Synthetic$ynthetic Synthetic Synthetic
gynthetic resin resin 1 | resin 2 | resin 3 | resin 4 | resin 5 | resin 6 | resin 1
100 100 100 100 100 100 100
Aggregate 1 1100 1100 1100 1100 1100 1100 300
Aggregate 2 200 240 200 200 200 200 100
Molsture
absorption
g tand &0 60 60 &0 60 60 &0
o |desorption
W |powder
3
me{ .
o |Photocatalytl
: 5 5 5. 5 5 5
% cmetal oxide 1 & =
L
Photocatalyti _ _ _ B _ _ _
cmetal oxide2
Chemical
substance 19 10 1% 10 10 16 10
adsorbent
Additive 20 20 20 20 20 20 20
gynthetic resin:
particulate 106: 100: 100: 100: 100: 100: 100:
(welght ratic of) 137s 1375 1375 1375 1375 1375 475
solid content)

[0079]
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50 60 40 40 40 40 30 40 Moisture absorbency 1 AAAAAAB BAAAAB

1c¢

[Takle 3]
Composition for 8 g 10 11 15 13 14
cured product
synthetic|syntheticiSynthetic|SyntheticiSynthetic|Synthetic|synthetic
Synthetic resin regin 1 | vesin 1 | resin 3 | resin 1 | resin 1 | resin 7 | resin 1
100 100 100 100 100 100 100
Aggregate L 180 1100 1100 1100 1100 1100 70
Aggregate 2 40 200 200 200 200 200 50
Molsture
absorption
o |and 80 &0 60 60 &0 60 60
+ |desorption
o powder
o
D |Photocatalytif o
E cmetal oxidel s 0.1 s >
fa¥
Photocatalyti _ 5 5 _ _ _ -
cmetal oxide 2
Chemical
substance 10 10 10 10 10 10 10
adsorbent
Additive 20 20 20 z0 20 20 20
Synthetic resin:
particulate 100: 100: 100: 160: 100 100: 100:
(weight ratio of| 295 1375 1375 137¢.1 1370 1375 195
golid content)

[0080]
(Test Examples 1 to 14)

Composgitions 1 to 14 for cured product were poured into
a silicone mold so as to give a dried film thickness of 2 mm,
dried at 100°C for 30 minutes and demclded to obtain plate-like
cured products 1 to 14.

(00811

Then, 40 mm x 10 mm (thickness: 2 mm) samples were cut
out from each of the plate-like cured products, and used as a

test sample for DMS measurement. Dispersion peak temperature
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[0091] Next, the following evaluations were carried out. 15[0092] Evaluation B The compositions 1
to 14 for cured product were applied on a base material (glass unwoven fabric : thickness 0.4 mm,
basis weight 50 g/m2) so as to give a thickness of a dried plate-like cured product of 2 mm, and dried
at a temperature as shown in Tables 6 and 7 for 30 minutes to obtain laminated products 1B to 163 of
the plate-like cured products. [0093] 5 <Evaluation of Staining Property 1> Coffee was
brush-coated on the surface of laminated products 1B to 16B, the surface was wiped of f with a wetted
waste after 5 minutes, and staining property was visually evaluated. Four-grade evaluatiog was carried

out. Test SAMPIREIWRETS $6 Staind Werd fmBras AT & Tatirad Wieds: Bampi& e stains

remarkably remained are rated "D" (excellent: A > B > C >.D: Poor) . [0094] <Evaluation of Moisture
Absorbené/Y2§?%%859&58&%‘%%% Brepfied ?ﬁ%%rsgngg%gnlnoerﬁ%s%% e%é?usa%%%c%rr%%istu re
absorbency 1, except that each laminated produ r evaluation.in ‘evaluation of staining property
1" was usel\ée.r@aecﬂ ge%{ gar%%ﬁ-:‘g\?vas gﬁé@veg t%osgrqaggt g%%yﬁlé(?er 90I% RH atmogphere, and the

amount of moisre, absaipad 8Bt 20 4houisyuas.evAluater (0amR) JRualialion eeiRsicof moisture

absorbency are the same as in "evaluation of moisture absorbency [0095]
5 results are shown in Table 4.

[0082]

[Table 4]

Test Example 1 2 3 4 5 & 7 8 9 10 11 12 13 14

Composition for
cured product

DMS dispersion 60 | 80 | €0 | 60 | 60 | 60 | 60 | 60 | &0 | 60 | 60 | 60 | 60 | 60
peak :
temperature
°c) 2120 | -120| -120] -120| -120| -120 | -120 | -120| -120 | -120| -120] -120| - |-120
[0083]

10 Evaluation A
The compositions 1 to 14 for plate-like cured products
were applied on a base material (glass unwoven fabric: thickness
0.4 mm, basis weight 50 g/m?’) so as to give a thickness of a
dried plate-like cured product of 2 mm, and dried at 100°C for
15 30minutestoobtainlaminatedproducts l1Atol4Aoftheplate-like
cured products.
[0084]
Evaluation of design, fire protection property,
flexibility and ventilation property was carried out on each
20 laminated product. The results are shown in Table 5.

[0085]
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[Table 6] Ell=in 100 23 33 fI58 63 73 813 Composition for cured product 100 100 11 5 100100 6 100 7
100 8 100

<Evaluation of Design>
Texture and concealing property by an aggregate of
plate-like cured products of laminated products 1A to 14A were
visually evaluated. Four-grade evaluation was carried out.
5 Test samples with satisfactory texture and concealing property
of the aggregate are rated “A”, while test samples with
insufficient texture and concealing property of the aggregate
are rated “D” {excellent: A > B > C > D: Poor) .
[6086]
10 <Evaluation of Fire Protection Propertys
A gypsum board measuring 100 mm x 100 mm x 12.5 mm was
uged as a base material for testing, an adhesive material was
applied on the base material, each of laminated products 1A to
14A wag attached thereonto, and curing wag carried out at 23°C
15 under 50 + 10%RH for 24 hours to obtain test samples.
foos7]
Regarding test samples, gross calorificvalue was measured
using a cone calorimeter prescribed in IS05660 after 20 minutes.
The cone calorimeter used was “CONEZA” (manufactured by Atlas
20 Electric Devices Company), and heating strength was 50 kW/m”.
Evaluation criteria of a pyrogenetic test are as follows.
A: Total calorie for heating time of 20 minutes is 6.0
MJ/m? or less
B: Total calorie for heating time of 20 minutes is more

25 than 6.0 MJ/m? and 8.0 MJ/m® or less

42



Drying temperature (00) Staining property 1 A ANM PI< ¢cDCA 1111.111.1 A B Moisture
absorbency 2 (91812)

C: Total calorie for heating time of 20 minutes is more
than 8.0 MJ/m? and 10.0 MJ/m* or less
D: Total calorie for heating time of 20 minutes is more
than 10.0 MJ/m® and 12.0 MJ/m’® or less
5 E: Total calorie for heating time of 20 minutes is more
than 12.0 MJ/m’
[o088]
<Evaluation of Flexibility>
An aluminum plate measuring 70 mm x 150 mm x 0.8 mm was
10 used as a base material for testing, an adhegive material was
applied on the base material, each of laminated products 1A to
142 was attached on it, and curing was carried out at 23°C under
50 + 10%RH for 24 hours to obtain test samples. A copper bar
having a diameter of 10 mm was placed roughly on the center of
15 the back side of a test sample, the plece was bent so that the
surface of aplate-like curedproduct faced outward, and anangle
at which cracks were generated on the surface wasg evaluated.
[0089]
<Evaluation of Moilsture Absorbency 1>
20 A gypsum board measuring 100 mm x 100 mm x 12.5 mm was
used as a base material for testing; an adhesive material was
applied on the base material, each of laminated products 1A €O
142 was attached on it, and curing was carried out at 23°C under
50 + 10% RH for 24 hours to obtain test samples. Each test sample

25 was left to stand at 23°Cunder 90% RH atmosphere, and the amount

43



[0096] [Table 7] Test Example 98 10B 113 128 133 143 153 163 Composition for Cured product 9 10

1112

of moisture absorbed after 24 hours was evaluated (g/m%‘
Evaluation criteria of moisture absorbency are as follows.
A: 100 g/m° or more
B: 90 g/m° or more and less than 100 g/m’
5 C: less than 90 g/m’°
The adhesive material was prepared by uniformly stirring
and mixing synthetic resin 1, titanium oxide, heavy calcium
carbonate, adispersingagent, athickener, anantifoamingagent,
and water.
10 [0090]

[Table 5]

Test Example 1A L 2A | 3A | 4A | BA | 6A | 7R | 8A ¢ 9A | 10A | 1L1A | L2A13A | 14A

Compesition for
cured product

Design a{alaja{Bsi{al|B|Cc|A{A | A|A|A|D

Fire protection
property

Flexibilitgy (° )| 40 | 40 30 | 40 50 | 30 | 5O 60 ¢ 40 | 4C 40 | 40 0 30 | 40

Molsture
absorbency 1

o091}
Next, the following evaluations were carried out.
15 [o092]
Evaluation B
The compositions 1 to 14 for cured product were applied
on a base material (glassunwoven fabric: thickness 0.4 mm, basis

weight 50 g/m’) so as to give a thickness of a dried plate-like
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11 13 14 Drying temperature (C) 100 100 100 100 23 5 100 100 Staining property 1L AAAABC

10

15

20

cured product of 2 mm, and dried at a temperature as shown in
Tables 6 and 7 for 30 minutes to obtain laminated products 1B
to 16B of the plate-like cured products.
[0083]
<Evaluation of Staining Property 1>

Coffee was brush-coated on the surface of laminated
products 1B to 16B, the surface was wiped off with a wetted waste
after 5 minutes, and staining property was visually evaluated.
Four-grade evaluation was carried out. Test samples where
stains were removedare rated “"A”, while test samples where stains
remarkably remained are rated “D” (excellent: A > B > C > D:
Poor) .
[0094]
<Bvaluation of Moisture Absorbency 2=

Test plieces were prepared in the same manner as in
evaluation of moisture absorbency 1, except that each laminated
product after evaluation in “evaluation of staining property
17 wag used. Fach test sample was allowed to stand at 23°C under
90% RH atmosphere, and the amount of moisture absorbed after
24 hours was evaluated (g/m’) . EBvaluation criteria of moisture
absorbency are the same as in “evaluation of moisture absorbency
1.

[0095]
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C A_Moisture absorbency 2 (g/m2) A<4 AAB B ac 5[0097] Next, the following evaluations were
carried out. [0098] Evaluation C 10The compositions 1 to 6 and 9 to 13 for cured product were applied
on a base material (glass unwoven fabric: thickness 0.4 mm, basis weight 50 g/m2) so as to give a

thickness of a dried

[Table 6]

Test Example 1B 2B 3B 4B 5B 6B 7B 8B

Composition for 1 5 3 4 5 € 7 8
cured product

Drying
temperature 100 100 100 100

°¢

166 LoQ 100 100

Staining
property 1

Moisture
absorbency 2 B B
(g/m?)

[0095]

[Table 71

Test Example 9B 108 11B 12B 138 14B 158 16B

Composition for 9 190 11 12 1 1 13 14
cured product

Drying
temperature 100 100 100 100

(°cy

23 5 100 100

Staining
propexrty 1L

Moisture
absorbency 2 A B c
(g/m*)

[0097]
Next, the following evaluations were carried out.
[o098]
Evaluation C
10 The compositions 1 to 6 and 9 to 13 for cured product were

applied on a base material (glass unwoven fabric: thickness 0.4

mm, basis weight 50 g/m’) sc as to give a thickness of a dried
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plate- like curedproduct of 2 mm, and dried at 100 C for 30 minutes to obtain laminated products 10 to
110 of the plate-like cured products. [0099] 5 <Photocatalytic Action Test> Each laminated
product was used as a test sample, and a solution prepared by adding 2% of sodium hydroxide to an
ethanol solution containing 1.0 wt% phenolphthalein applied on the surface of the test sample.
Subsequently, the test sample was 10 exposed to sunlight (wavelength region: 305 to 4,045 nm) for 36
hours in total, and color difference before and after the exposure was measured. Decomposition of
phenolphthalein by the action of a photocatalﬁst was evaluated on the basis of a color difference LE. In

this regard® kiUt ed B aftersfet 4 8vadRd FedBlttshiy aCoRFime iR fEekES 7004,

manufactured by Mipolta Cq., Ltd.), valuation criteria of a photocatalytic action test are as
follows. A: 6LEPP6BIE JFRLBESARY ‘tfi)’j‘S‘[T“a‘ial&%]ﬂ1a C%xé%%%lé’% '&oﬁ‘io%br& 70 80
products.
[0099]

5 <Photocatalytic Action Tesgt:

Each laminated product was used as a test sample, and a
solution prepared by adding 2% of sodium hydroxide to an ethanol
solution containing 1.0 wt% phenolphthalein applied on the
surface of the test gsample. Subsequently, the test sample was

16 exposed to sunlight (wavelength region: 305 to 4,045 nm) for
36 hours in total, and color difference before and after the
exposure was measured. Decomposition of phenolphthaleinby the
action of a photocatalyst was evaluated on the basis of a color
difference AE. Inthis regard, measurement of color difference

15 was carried out using a colorimetexr (CM-37004d, manufactured by
Minolta Co., Ltd.).

Evaluation criteria of a photocatalytic action test are

as follows.

A: 6 = AE
20 B: 5 < AE < &
C: AE £ 5
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90 100 110 Composition for cured product 23456910 11 12 113 Photocatalytic action A 1A

[Table 8]
Test Example 1c 2C 3C 4C 5C 6C 7C 8c eC Loc 11C
Composition for| o 3 4 5 6 9 it 11 12 13
cured product
?hotocaﬂ;alytlc 2 A A A A A A B B C C
action
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AAA CLAIMS 1. A plate-like cured product comprising a synthetic resin and a particulate,
wherein 5the plate-like cured product contains 200 to 4,000 parts by weight of the particulate based on
100 parts by weight of the synthetic resin in a weight ratio of the solid content, and the plate- like
cured product has a dispersion peak of loss tangent (tano ) , measuredusing a dynamic mechanical
spectrometer, 10 in at least two temperature ranges of -20C to 80C (TI) and -150C to -100C (T2),
respectively. 2. The plate-like cured product according to claim 1, wherein the synthetic resin has
a dispersion peak of loss tangent 15 (tan5), measured using a dynamic mechanical spectrometer, in
at least two temperature ranges of -20C to 80§%§%ﬁd -150C to -100C (12), respectively. 3.
The plate-like cured product according to claim 1 or 20 2, wherein the synthetic resin contains an
acrylic resin and a silicone resin in a weight ratio of the solid content of 95:5 to 30:70. 4. The

plate-like cured pr C!uckgc rgigg fo,anyone g&cl ' 8&&'% 3, _ eip;th sgng}ggigﬂgﬁims a graft

[} :
polymer of an acrylic resin and a silicone resin. 55. The plate-li ured product according to anyone

of claims 104 whegein tggpggwia&gggn%r%@ecﬂgored aggregate and moisture absorption and

desorption powder.
5 the plate-1like cured product contains 200 to 4,000 parts

by weight of the particulate based on 100 parts by weight of

the synthetic resin in a weight ratio of the solid content, and

the plate-1like cured product has a dispersion peak of loss

tangent (tand), measuredusingadynamicmechanical spectrometer,

10 in at least two temperature ranges of -20°C to 80°C (T} and

-150°C to -100°C (T,)}, respectively.

2. The plate-like cured product according to claim I,

wherein the synthetic resinhas adispersionpeak of loss tangent

15 (tand), measured using a dynamic mechanical spectrometer, in
at least two temperature ranges of -20°C to 80°C (T:) and -150°C

to -100eC (T,), respectively.

3. The piate-like cured product according to claim 1 or
20 2, wherein the synthetic resin contains an acrylic resin and
a silicone resgin in a weight ratio of the solid content of 95:5

to 30:70.
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6. The plate-like cured product according to anyone of 10 claims 1 to 5, which further includes a
photocatalytic metal oxide as the particulate. 7. The plate-like cured product according to
anyone of claims 1 to 6, which further includes a chemical substance 15 adsorbent as the particulate.
8. A plate-like cured product comprising the cured product according to any one of claims 1 to 7 and a
moisture permeable overcoat layer laminated on the cured product. 20 9. A method for
producing a plate-like cured product comprising a synthetic resin and a particulate, wherein the
synthetic resin has a dispersion peak of loss tangent (tato), measured using a dynamic mechanical
spectrometer, in a lea8heveleiserbidre EnEeS GTrofedb soCTTHR LPsBENPIDEE (T2)
respectively, the method comprising: a first step of mixing 200 to 4,000 parts % weight of 5 the
particulatebsEHDR 160 Fart'B§ etgh{Sith8 ¥y hitticTeSitih™a Weighrst fﬁﬁg%‘gﬁg content,

and molding the mixture, and .asecond ste%]g curing the molded product at a temperature higher

than the di@ﬁe%rﬁﬁggl%fe%ﬁgrﬁﬁﬂea(??) Bf the syntheticforasin.

5 5. The plate-like cured product according to any one of
claimslto4, whereintheparticulatecontainacoloredaggregate

and moisture absorption and desorption powder.

6. The plate-like cured product according to any one of
10 c¢laims 1 to 5, which further includes a photocatalytic metal

oxide as the particulate.

7. The plate-like cured product according to any one of
claimg 1 to &, which further includes a chemical substance

15 adsorbent as the particulate.

8. A plate-like cured product comprising the cured
product according to any one of claims 1 to 7 and a moisture
permeable overcoat layer laminated on the cured product.

20

9. A methed for producing a plate-like cured product
comprising a synthetic resin and a particulate, wherein

the synthetic resin has a dispersion peak of loss tangent

{(tand), measured using a dynamic mechanical spectrometer, in
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10

at least two temperature ranges of -20°C to 80°C (T;) and -150°C
to -100°C {T,), respectively,

the method comprising:

a first step of mixing 200 to 4,000 parts by weight of
the particulate based on 100 parts by weight of the synthetic
resin in a weight ratio of the solid content, and molding the
mixture, and

a second step of curing the molded product at a temperature
higher than the dispersion peak temperature (T;) of the synthetic

resin.
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