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 agenuine 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 buildiffPriaténals are required to have various functions such as

fire protectioQ%QL%ro&er%E?%%M%gq &g%lxaﬁgt_igg&roggﬁ%m pLeyel ion of indoor condensation or

mold developmeht prevention and antimicro 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. [0004] For example, Patent Document 1 discloses a decorative material
which is obtaimsgbydaminagbg a spraying material containingabinder suchas an acrylic resinemulsion
andanatural 5 aggregate, an artificial aggregate or the like on a reinforcement layer, and further
forming & trarﬁ%ﬁgﬁént sheet on its surface through an adhesive material. Patent Document 2 discloses

2 buiding material which.caniains 3 poistute ebsoration.and desorplion material andip hydraulic
substance, and also as'tire 1(51protect|on property. PRIOR ART DOCUMENTS PATENT
DOCUMENTSAQ005] ieRateatRocuimet ¥odPohid-34{2%kherials and the like.

BACKGRCUND ART
10 [ooozl

Building materials having excelilent design such as those
having various concavo-gonvex 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 intérior material for buildings.
[0003]

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

20 property, contamination preventing property, prevention of
indoor condensation or wmold development prevention and
antimicrcbial property, and alsce to have excellent working
property due te 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 2, &Rg‘ﬁ‘ ilding material can exhibit excellent fire protection property but may be inferior 5 in

design property. [009Z1 ... Jhe-presentinvention has been made in lighkof sugh cjcumstances, and

an object thereof is to provide a plate-like cured product which is excellent in design and also has
excellent 10 pedermancesisich asfrespratéctionlprapertyi andaenittationprapestyi MEANS FOR
SOLVING THE PROBLEM [0008) 15The present inventors intensively studied so as to achieve the
above object &t folrid asoERdiestire B RFEEWRChab &R & spathefE FesiiEhd a particulate as

constituegt components and alsq Pas.a flis ersion peak q{ Icis tangent (tarLSC) measured using a
. ?1%%3:@ Iate %1‘1 arflllicCla a%regate or the %iﬁo E‘hI‘ElE’i; rfementt.
dynamic Mechamicar spectrometer in particiiar 20 ranges, and thus the présent mvention has been

completed. [0QQQ)-, andus-dhe Plataslike léreéj:%%%&%éﬁ{t@%ﬁéssﬂti@%egﬂ%i&s the following
features. 1. A plate-like cured product comprising a synthetic 25 resin and a particulate,

wherein thegiate dikeacirediproduct ©oidains 280=tot4 BEuparts [y wieightektheiparticulate

based on 100 parts by weight of the synthetic resin in a weight ratio of the solid content, and the plate-
like cured prothictHas atiispErsion Peilof fyssains a molisture absorption and

degorptionmaterial ahd a hydraulic substance, and also has £ire

10 protection property.

PRIOR ART DOCUMENTS
PATENT DOCUMENTS
[oons]
15 Patent Document 1: JP-A-4-347251

Patent Document 2: JP-A-2003-96530

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
20 [0008]
However, the decorative material as discleosed in Patent
Document 1 contains many organic resgin componentg 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



5 tangent (tan5) measuredusing a dynamic mechanical spectrometer, in at least two temperature
ranges of -20C to 80C (T1) and -150C to -100C (T2), respectively. 2. The plate-like cured product
according to 1, wherein the synthetic resin has a dispersionpeak of loss tangent (tan5), 10 measured
using a dynamic mechanical spectrometer, in at least two temperature ranges of -20C to 80C (T1) and
-150C to -100C (T2), respectively. 3. The plate-like cured product according to 1 or 2, wherein the
synthetic resin contains an acrylic [gsin and atJ,% sjc!icone resin i@ a wei%ht rat#'o of the solid content of
95:5 to 30:70:5 PTOH It Plate ke &lifed Broduct according (o ahy ohe of 110 3, Wherein the
synthetic resit) is g graft polymenof anacrylicyesin and a siliconetesia. g@?lggt:@ip@e'“ke cured
product according to anyone of 1 to 4, wherein the particulate contain a colored aggregate and
moisture absgrptingcand gesot mionepevwmteronent B, THeeplaieilikergured gradict-according to any
one of 1 to 5, which further includes a photocatalytic metal oxide as 25 the particulate. 7. The
plate-like curedpidueraedsrehty o any GiieoF 190 Br WhfeH FURtherkgIR8e 4 Thetiical substance
adsorbent as,the particulate. -8. A plate-like cured product comprising the cured 5 product
accordina to Ja’ﬁydgﬁé%l? PIFFHNd a moisture permeable overcoat layer laminated on the cured
product. 9,4-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 10 (tan5), measured
using a dynamic merhanieal sspecttiometeri im abdeasidwo tesdperatuté ganges of20C to 80C (T1)
and-150C to -100C (T2), respectively, the method comprising: a first step of mixing 200 to 4,000 parts
by weight of $5ufiesarietfate b HP1B0HAHRIRP VG HOPHE STARSHEFESIA 1R weight ratio of
the solid contentégnd n&oldin tbcenmixture zggnt in daesecond tep of .curirégcéh%ﬂglged product at a

temperature ﬁ‘ilglﬁer%gnlfﬁg ISpersion %‘ééa temperature tr1) 6 ?hesosﬁ?t%etlc% resin. EFFECT OF

THE INVENTION J0Q41kes suci Be Rresentinventiondsgliigcied jo.a platedikeaured 25 product
which include a synthetic resin and a particulate as :

property.

MEANS FOR SOLVING THE PROBLEM
(o008l
15 The pregent inventors intensively studied so as to achieve
the above cbject 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 losgs fangent {tand}
measured using a dynamic mechanical spectrometer in particular
20 ranges, and thus the present invention has béan completed.
[o009]
Thus, theplate-like curedproduct of thepresent invention
has the following festures.
1. A plate-like cured product comprising a synthetic

25 resin and a particulate, wherein



constituent components , and 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), 5 measured using a dynamic mechanical
spectrometer, in at least two temperature ranges of -20C to 80C and -150C to -100C, respectively, and
thus excellent design, fire protection property, ventilation property and the like can be exhibited. 10
MODE FOR CARRYING OUT THE INVENTION [0012] The best mode for carrying out the
present invention wikt e eleaeribetkiseiow SR OEIFES FHeoplate MiRe2Elréd frdttitE6Fthe present
invention includes (A) a synthetic resin and B% artgfulate igloa é)articu ar ratip I<;31L[‘1d9%|so has a
dispersion péﬁk 8?@%%&1%9%‘&(@%3:{%%06 vaé:‘)g‘&eere?r?af%eral {oas’a dispersion peak"),

5 %Ferré/dtoa

measured usjng a.dynamic mechanical specirameter 20 (eraipafier alsoefered t0,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:neticleas thexpdatedie mrwedprocisct carspxhibbibexesientiventiEation property
ma conventional environment where theplate-like cured 25 product is used, by having a dispersion
peak in By, ircagdrioh ({6 the TrEaTipEtatufd Pafge By haBRG BT SBRATEARFT T2; in addition to
the T1 temperature range, thedplgte-llke cured product ha s_aﬁtbsj cttoryéyglglqgjé)r%on ty even when

the product cbAtaihs’s Tatge -amoUntor particulatas. and thus 2 platédike 5 cured product having

excellent design; gnd fire protgetion -prpperty:carbe.abtained. [0014] The EMS measurement is
carried out using aplate-like cured product measuring 40 mm in length x 10 mm in width x 2 mm in 10

thickness as a sampte armtusipigsaslynaieicmechanisalspectmmmdterg DM 36 190: reanufactured by
Seiko Instruments Inc.) under the conditions of ameasurement temperature range of -150C to 80C, a

temperature {56 FBERAEMTIRUAINE Ao ddGRSFBRPRBGASTY TT T HZ E5[0315FTA) Synthetic resin

There is no particular ljmitation on the sklntheti%resin (ferein%fter alggljef. rrec{tggg a "comoonent (A)
") of thé %res%%?sl%gﬁ{ti%ﬁ?%ﬂda e%%%a&eg thereof i ﬁ}%?udgwgtéﬂpgpersib?entfpe, 20 ?/vater soluble

type, NAD type,solventsaluble tupgand solvent-iree tyre resinsnsucls asan@acyligoresin, a silicone
resin, an acrylic silicone resin, a fluorine resin, a vinyl acetate resin, a vinyl acetate acrylic resins, a

vinyl chloride t&sin, arapethanetesin, an acrylic urethane resin, an epoxy 25 resin, an alkyd resin, a

polyvinyl alcohol resin, a polyester )
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.

20 5. The plate-like cured product according to any one of
1 to 4, wherein the particulate contain a colored aggregate and
molisture absorption and descrption powder.

6. The plate-like cured product according to any one of
1 te 5, which further includes a photocatalytic metal oxide as

25 the particulate.



resin, an ethylene resin, polyvinyl alcohol, cellulose, and derivatives thereof. One-component type,
two-component type and other type resins can be used without any particular limitation. 5[0016] In
the present invention, a synthetic resin having dispersion peaks of loss tangent (tan5), measured using
DMS, in at least two temperature ranges of -20C to 80C (T1) and -150C to -100C (T2), respectively,
are preferably used as the 10 component (A). Inclusion of such component (A) enables exhibition of
excellent ventilation property. The synthetic resins may have other dispersion peaks within
temperature ranges bthefthdn- e TH Ak TR sRGECh S ERRESBRTE FrRE&MSnention are not

impaired. 15[0017], . Thereis o patticyarlimitation on the component (44.a0d gxamples thereof
include a miXed esin %réﬁéreﬁ%y mgixmg a synf’hetic resin ﬁavmg a dispersion peak of a tan b curve
within The T1 with,a synthetic ygsin having a dispersion peak of a tana 20 curve within T2, and a
polymer prepared by chemically bonding a synthetic resin having a dispersion peak of a tan6 curve
within The 1'landa syntheticl resin hdwing ardidpersidncpealcnpaitahbrurve withafiT2. Nol81 The
DMS measurement of the synthetic resins is carried out using a film (40 mm long x 10 mm wide)
prepared by BRARYCoAPFEHTEHITA FApPiaYadith Micknéss (?F@g B iRT85 EERTIRE At using a dynamic
mechanical s ectrometer [gal\r/lsl%oo n;:argjfg%t%gg %preéeikgolgggg'men?s In_c.)_ under conditions of
measurement témperature range: 5T fo C, temperatw% raising rate: 4Cimin, and measurement

frequency: 1 Hz. [004.9] apgeificadly ci-the-prasentidnyeptiarca mixture 1@ €optainiag an acrylic resin
(al) having a dispersion peak within the temperature range T1 (hereinafter also referred to as a
"component (@t andra sdicorectesin {a2phavirngrd dispersicnpeakawitiiretrre temperature range T2
(hereinafter also referred to as a "companent (a2)").is preferably used as the co%ponent 15 (A). The

weight ratio of the s&fi¢ CHMERE bt @ BEMIGTEsTh WX EHTORR FEGH P conTSoRE {RY is usually from
95:51030:70, preterabiy oM 20404049 oA i pLslerably fiam oo . 00:40. BY containing
c

both components in such a ratio, it Is possible to improve ventilation property and fire 20 protection
property. [0020]1.casTheracrigsesintad) is ageelywneravhichis prepared usirg-a émeth) acrylic acid
ester as a main component, and copolymerized with other monomers as needed. (Meth) acrylic acid
alkyl esters 2&inchide Jof Bxamprsnmetiyighieth) acrylate, ethyl (meth)acrylate, isopropyl
(meth)acrylate, n-butyl (meth)acrylate, isobutyl (meth)acrylate, t-butyl (meth)acrylate, n-amyl
(meth)acrylate, isoafA(REBENISIE H-RERYI (meth)acrylate, 2-ethylhexyl (meth)acrylate, octyl

a first step of mixing 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 molded product at & temperature

higher than the dispersion peak temperature (T;} of the synthetic

20 regin.

EFFECT OF THE INVENTION

[0011]
The present invention is directed to a plate-like cured

25  preoduct which include a gynthetic resin and a particulate as



5 (meth)acrylate, decyl (meth)acrylate, dodecyl (meth)acrylate, octadecyl (meth)acrylate, cyclohexyl
(meth)acrylate, phenyl (meth) acrylate , benzyl (meth) acrylate and the like. The amount of such
(meth)acrylic acid alkyl esters used is usually from 30% by weight or more, preferably from 40 to
99.9% by weight, 10 and more preferably from 50 to 99.5% by weight, based on the total monomers
constituting component (A). [0021] Inthe present invention, a (meth) acrylic acid ester having 6 or
more carbon atoms in the alkyl group is preferably contained, 15 as a (meth) acrylic acid ester, as an
essential coMpPBAEAL FanbAGIREsE 2 ot AIREKY) Heryfatd (5 isatt AN AMpsaRAD& ¢t BHé present
invention, sucl% %ﬁ?ﬁﬁ?@g@{ﬁfﬁd%%te havin% 6 or mqre car,b(?arjC %ti—)rgﬁ in the roup is

_ « ; Ikyl
preferably contaimedhifi‘an amdumt of 10 Aaogylweiﬁﬁf 6F moré. and more p?e?gr%%% K%5/0 20 by weight

or more and 5024 Ry, weight:onless,hassd endhe tofalmanemers, canstituting:campeaent (A). In this
case, it is possible to improve fire protection property of the resultant plate-like cured product. [00221

Other monomets=inclidel fot exampled Caplkoaylgroppetontainingsmoaomers, amindgroup-containing
monomers, pyridine-based monomers, hydroxyl group-containing monomers, nitrile group-containing
monomets, dififtfe gritipebrtamiff S FonBRfERepdxy Gt eBRERing-hErohFerEt carbonyl
group-containing monomers, alkoxysilyl group-containi onome matic manomers and the like.
The amount 6¥thess" G;‘cj)cr'?'“orlni%'f"slffis%{ %%écoua )g fr%r%ooggl‘pt% %8(52 tE‘L;BN{?e{gh%O ang%(ée erably from 0 .5 to

50% byweight hasedon the total manepess: constituting. 10 SoMpeRent(A): 400235,  Among them,
when a carboxyl group-containing acrylic resin is prepared by copolymerizing a carboxyl
group-contaipingprronpmesrit isl possible toprmrovervatibasipysicahprepertied 1 6«f 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 ﬁﬁ(m%ﬂ%kg?ﬁ?t@ﬁﬂmc&ﬂd ,Pﬁétsmgg ester, fumaric acid or 20 its monoalkyl ester
Ilke. Among

and the em, one or more monomers selected from acrylic acid and methacrylic acid are
particularly suigahle; The amount of carboxyl group-containing monomers used is usually from 0. 1 to
40% byweight, andpreferably from 0 . 5 to 20% byweight, basedonthe total monomers constituting
25component (A). [G024pest Alsde dompaunds nhichichna eacstswith deudsdygreugd-include, for
example, compounds having one or more functional groups selected from a carbodiimide group, an
epoxy group,Pin $EEARGRTE GRS an oxazoline group and the like. [0025]

[0013]

15 The plate-like cured product of the present invention
includes (&) & gynthetic resin and (B) a particulate in a
particular ratioc, and alsc has a dispersion peak of loss tangent
(tand) (tand curve) (hereinafteralsoreferredtocasa™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 (T.) and -150°C to -100°C
(Ty) , respectively. Althoughthe actionmechanismisnot clear,
the plate-like cured product can exhibit excellent ventilation
propertyinaconventional enviromment where theplate-likecured

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



The silicone resin (a2) can be obtained by polymerizing a siloxane compound. Siloxane compounds
include, for example, cyclic siloxane compounds such as hexamethylcyclotrisiloxane, 10
octamethylcyclotetrasiloxane, and decamethylcyclopentasiloxane. When such cyclic siloxane
compounds are polymerized, it is also possible to use linear siloxane compounds, branched 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 tetaretieRpSIEHETRetiyIFmetFOXySiEHeT dnfEHiyRHASHRbEEAnE and the like, as
well as silane coupling agents suc vinylmethyldimethoxysilane, 20 .
Y-(meth)acrﬁbylbgﬁﬂ%ﬁeg %?(‘;Fscflgrgee?%-r%erggﬁﬁ)}ép%%ﬁﬁﬁﬁgfhlc%%)&/’s%g%g?'—I']lmjékgv%lr%ggg molecular
weight of silicone resins isusualk,10 000 5 TaOrR, pRRreferably-50:000-aerpete{0026] A graft
polymer of the acrylic resin (al) and the silicone resin (a2) is preferably used as the component (A) . By
using a graftqolymbisitisl pesgsikliedorttilize patexturel of the, beldwsimentionédysartichfate, and to
improve fire protection 5 property and flexibility. Also, it is possible to obtain advantageous effects
invariou§ physisarpriseiies Grthiae viater re&kiance \Weatfetabitty, &7@ tontafhation resistance.
Moreover, when moiésture gbggr%&i%n %qd esorption powder is contained as particulate, the
perfollaance%??ﬁg%c?{/vﬁgr can be 10 exhibited satisfactorily. Although the action mechanism is not
clear, it is congiggred 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 irmpecwsothes phystoal propertids:dB:Suct acpraft pofymheékeabecobtained, for
example, by copolymerizing the siloxane compound, the (meth) acrylic acid ester, and a grafting
agent. ExampSEfFth&@gRaftHi Sy éft MRIdde 25561y funicidhaMikBxysiiie habify a¥inyl
polymerigable funglional argup. andior AMEICaPLOGIRNR. AN ca1 b oyRiRlEasin emulsion
(water isper‘é?ﬁ]e fésin) can be Used as the component (A) in the present invention. By using such a
synthetic resirpgaBASION, d=is pessiblesto mproveentiatienpsapertynt is alsdpossitde to utilize a
texture 25 of the below-mentioned particulate and concomitantly obtain a plate-like cured product
having excellemtdite proteclicnmepersrand fiexibiitp tRscaantplefa AfiRilffe-ediiaining an acrylic
resin emulsion having a dispersion peak within The temrperature range T1 and a silicone resin
emulsion haing 3R AR &Sior pEalkcW Rt Theé %Bg‘ra?ufaet?%ﬁ"éh%n Cah bé USEH '8¢ the component
(A) . [002E3]O4,. Jtis,also possible to use an acryl-silicone synthetic resin emulsion (A-1) in which
component (al) and component (a2) 10 are concomitantly present in emulsion particles (hereinafter
alsorefergedtgas ssicomponent (A-1) ") . There is noparticular 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 sepdfate8bychsserristasd structure may be used. 15[0029] Moreover, a synthetic resin
emulsion (A-2) in which a graft Ié)olé/m(%r, of the acr ILctgqsig éa&atng@sgicogﬁ?rgfén @glﬁs present in
emulsion particles is Stitable a8 CERponent (A) in the present invention. The component (A-2) can be

7y

obtained, (hereinafteralsoreferredteoasa “component (A}”7) of thepresent
invention, and examples thereof include water digpersible type,

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

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



20 forexample, byemulsionpolymerizationof the siloxane compound, the (meth) acrylic acid ester and a
grafting agent 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 reflectance at a
wavelength of 300 to 500-nm is 101 or more, andpreferablyl51 or more. When a photocatalytic metal
oxide is contained as particulate, it is possible to improve the photocatalytic activity by using such
component (A). Although 5 the action mechanism is nat clear, it is considered that this is because light

irradiated ont6 e plate-FEEUFEE prEdit P BresEntinvehfion difdses 8R& retfddts within the
plate-like cured product, thereby allowing easy absorption of the light by the helow-mentioned
photocatalytf%r%%@ﬂ%ii 8 I%l %%&%e&?ﬁethce %Fg%ﬁﬁe g}f%eed product. (é0313 ﬂ%ﬁe reflectance is

a value meagyredusing a-spectiophoiometerfUys340Q rabutacitred oy Skimadzu 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 plateianthesback of the sample. In this case, theblackplate 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
reflectarice oftRé%lack plate from reflectance of 20 the sample in each wavelength. [0032] (B)

Particulate In the present invention, particulate (B) ate contained in.an. ameunt; of,200 to 4,000 parts by
weight, preferably fr%rr% 5%6385 o %?500 parts by V\ieighf%qnd more Ereferably from 500 to

3,000partsbyyeightbasedonbbopartshyweightotthecompanentils theipasticidamipreferably contains
at least a colored aggregate (b1) and moisture absorption and desorption powder (b2). [0033]

The colored aggregateé) thercinaiterakorefoneded as a toiipbheh? (1) orfers fine concavity
and convexity on a surface of a plate-like cured product, and can reg% sent aﬁt&ri%ggsign having a

shade feeling &R ilike I e To cad& BIGSMYLEOIrSdsi hEnt andine Tienaving asmallparticle
diameteirO tonge :gé'%rgta : Eh_e like can. pgnc@n%%@l}gycr@%gg&)gor@g patigles,sand small spots of

component (Sﬁm resent ona surface of aplate-like curedproduct arevisuallyrecognized as a multicolor
pattern, therelky: pravigding excelleat deearative: plepearty. Thereitno patticuaniibmtation on the
component (bl) suited for use in the present invention, and it is possible to use both natural products
and artificial produstsieSpedsificaiiceclé rre B ePERRES Trithidé O FBRARTIE L §rotmeproducts

ofheavycalciumcarbonste, marble der, kaqlin, cla
avy other %:hanG’the Ty gxoxg/ Teg ‘as 9_011’9 ad'the effects of the present

invention are not impaired.
15 fgo17}
There is no particular limitation on the component (&)
and examples thereof include a mixed resin prepared by mixing
& 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 Ts, 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 Ts.

[o018]



20 pot clay, china clay, talc, aluminum hydroxide, magnesium hydroxide, barite powder, marble,
granaite powder, serpentine, granite,fluorite,marblepowder,feldspar,silicastone,silica sand and the like;
groundproducts of porcelains ; groundproducts of ceramics; glass beads; ground products of glasses;
resin beads ; ground products of resins ; metal particles; and the like. Also, these materials can be
used after carrying out coloration. [0034] The average particle diameter of component (b1) is 5
desirably 0.01 to 5 mm. When the size is within such a range, excellent design can be represented,
and concomitantly, Fiplabdfikesaretepreeu@ taiBeSroaieedcstabii Fhe AvetagePhrticle diameter of
component (bl) is a value obtained by screening particles using metallic mesh giev,es defined in JIS 10
78801-1: 2,000" &Fd RAIGUEHRY 4R AvBtane Vallie' of Weigﬁgﬁ'stﬁﬁﬁﬁ%ﬁec%] ???é pafticlds. [0035]  The
amount of capenent (bl.mixedds areferably,fom200 3%, 400.pags byawglal!, mare preferably
from 300 to 2, 000 parts 15 by weight, and still more preferably from 500 to 1,500 parts by weight,
based on 1004g3atdsbyweight o salishcenteniefcormpenent (20sByccontainifrreompdnent (bl) in a
large amount as shown by the range, based on component (A), it is possible to obtain excellent design
making Gse &tatexitreisiagaresate, 20%and HsSH FRProveFeftIafioRSTopEriF16036] As moisture
absorption and desorption powder (b2) (hereinafter also referred to as a.'companent (P2 ) ") for
example, bo%ﬁ?‘}ﬁ?el:as‘%‘)l?éfae g%?nzqeedlité}%éd%%osélfagtgj a%?ri'rnﬁneg, S allophane, igtao%rﬁéceous earth,
siliceous shaje sepio7ite,sattapuligite, mentmariianite, . xonatife, imogolite, Oya tuff stone powder,
activated clay, charcoal, bamboo charcoal, activatedcarbon,woodflour,shellflour,poroussyntheticresin
particlesandthetiketanbeused. Theaverageparticlediameter 5
ofthemoistureabsorptionanddesorptionparticulateisusuallY from 0 . 001 to 1 mm, preferably from 0 . 01

to 0 . mm, more prefsia®iyf iRt D01 18 OFRInRE RIS ISR P ¥terdbIf FFoM T 01 to 0.09 mm. The

average particle diameter of the component ( 22 isha value oC{ .SOJEQQth diameter, measured by a
sedimen atio%%%%lfﬁ%%ﬁ%%c i Eri)r'%(glt)é{re distri Eﬁti)onﬁég u%er%ig?lt dev‘;%:e%[OOBT] Such component

(b2) has moisiye.ahsorpiivity of tsually:l 0% o saere-and prefeyably 20101 merasaka temperature of
20C and a relative humidity of 90%. By having such moisture 15 absorptivity, it is possible to further

improve a funetiopsuchtasssuppression of hiconeomsiortaliefediing by adidsmeart-of-humidity and to
obtain a more comfortable living space. It is also possible to prevent condensation, mold development

and the like &% 3 b%5erHARRRI P EBELK &idB B the DASE idtefisf= =1 rererred

to as a “component (a2}”) is preferably used as the component
15 (). 'The weight ratic of the solid content of an acrylic resin
to a silicone regin in component (A} iz usually from 95:5 to
30:70, preferably from 90:10 £to 40:60, and more preferably from
85:15 to 60:40. By contalning both componentg in such a ratio,
it is possible to improve ventilaticn property and fire
20 protection property.
100201
The acrylic resin (al) is a polymer which is preparedusing
a (meth)acrylicacidester as amaincomponent, and copolymerized
with other monomers ag needed. (Meth)acrylic acidalkyl esters

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



20[0038] The constitution ratio of component (b2) is preferably from 1 to 600 parts by weight,
more preferably from 5 to 500 parts 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 range, it is possible to exhibit a sufficient humidity conditioning property, and concomitantly to
have excellent strength and flexibility. [0039] 5Moreover, in the present invention, particulate (B)
preferably contains a photocatalytic metal oxide (b3) (hereinafter also referred to as a "component
(b3)"). The olivtodatakyticisulsstaneerseredmporient affactivesfor etdeetirposition andprevention of
re-release of a toxic gas. Also, 10 the photocatalytic substance has a capability to decompose a

contaminatioh"SEEREE (Frfof iRt bid JadMeteRorr hlafe-ik&ttired product. Furthermore, in
the present inyerian. cormpenent (ighshauinga ppelocatabic.gationding selieation fegion In which
, Vi 3

reflectance of a film forme y' 15 component (A) is 10% or more at a wavelength of 300 to 500 mm
(hereinafter alsp4eferreddeasariefiedionregion’ sinply) inpraferably used. Bywantaining such
component (b3), it is possible to exhibit aphotocatalytic activity efficiently. The photocatalytic action in
the presént inverriormeansan detivh 20shwhichya Tatalyirdbsorogantl exeitesaight (ultraviolet light
and/or visible light) by exposure of the catalyst to_the Ii%ht, ?%‘ggroxyl radicals and active oxygen are

generated byPSXERGoRand FEaUBHEH Ot ekciteddIBRioNS almf poshiverHE1eS prROYTIEEY in the step,
andthehydroxyl radicals andaclgve oxygendecomnose. 25, grganic syhstanges . 1040] ~ Such

component (b3) includeS metal oxides such as titanium oxide, tin oxide, zinc oxide, ferric oxide,
dibismuth triexide:and turgsieadtrioxide oF Gorapasite axides thekwedfi Oresas twg Sosmmore of these
oxides may be used. The average particle diameter of the component (b3) is 0.3 pm or less, and
preferably 0.2 pinior MiorBlane0.2845m SrRRSer¥vheniad photScaralyfic et 63&denh the range is
used, an excellent photocata.lytic action is obtained, and %textur.e of anba% g%axitet?;‘ea plate-like

cured 16°pro@aitt BESR HE LHNZEa THe Avetage particle dlameter isobtainad by measurement using a
centrifugal s ggi({ggn%%épgtmg@g%@ilﬁ@Jggég,]zgglgar(t_j\gujar, titanium oxide is preferably used

as the 15 component (b3) of the present invention. The titanium oxide maybe eitheranatase-type
titaniumoxide[onuitile-type titanium 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 20 a gro3& &RFFE MG I EaEE OF fife (&Y D& ipPres3ed SRT e KBitdtion property can

be improved. It is gggggge% as E;[Qg %ngr{ﬁée;?ﬁ?{}fm that this is pglg%fe litanium gél}de can block

radiation heat t%rsuppressr emperature increase o grﬁigFeflﬁ(grceu”red prosczllﬁcc:%(.1 A’Iéo,- use of

anatasg-typeitaniyn-23 oxide furtherdnpravesdire puieetion propadsAoudh-tbeg
these, 2-athylhexyl 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 preferably contained
in an amount of 10% by weight or more, and more preferably 15%
20 by welght or more and 50% by weight or less, based on the total
monomers constituting component (&). In this case, it is
possible to improve fire protecticn prxoperty of the resultant
plate-like cured product.

foo2z}
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act ion mechanism is not clear, it is considered that this involves improvement of catalytic action of
anatase-type titanium oxide by heating . It is also possible to reduce the amount of an exhaust gas by
decomposition action of anatase-type titanium oxide. 5 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. [00421 10The 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 frofit 802G parEEhy WeighRE based 8HaT00 partEByHaight of solid content of
component (A) . When the amount is within such,a range, it is gossible to exert 15 excellent
photocatalyti® et SRE Fire PiétECHsH" %?gpeﬁ?.lfb%&%ou? e present mvention, the particulate
(B) preferabI¥Wm§@§mgggg@&@[§gg§@n%@p§@@eﬁé%) cHalugion of the.epmponent (b4 ) is
effective for adsorption and prevention of 20 re-release of a toxic gas (for example, formaldehyde,
ammonia, hygregensultisle, metind mereaptanctibnethWarmiee corthe- kel aExamples of the
component (b4) includes an amine compound, a urea compound, an amide compound, an imide
compoufid, dryeREAde CRPRFGURECHR wX0IE TOMPEURARCER BZiné B6RTBUN, a layered 25 phosphate
compound, an aluminosilicate salt and the like, Among, them, one or more. compounds selected from
a layered ph8&phEic"Cobotniand an aluminosiicate sait are 84 ably Used. Thparticular,
aluminosnicaig salis.are suitlably: Used, Jhe-averagepatticle diametenefsuch A chegucal substance
adsorbent is usually from about 0.5 to 100 pm (preferably from 1 to 50 pm). [0044] Examples of the
layered phosphatecospsihtisnctudely layeretizircorfio inphosplyate  alayared Zrophbsphate, alayered
10 titanium phosphate, a layered aluminum phosphate, a layered magnesium phosphate, layered
cerium phospate brid-the‘rHaseaagefePBRESHEE T ﬁ?p%{mﬂ%%?e’?%&%‘i‘(?&%ﬂ? af%amine compound
are suit{ig)ly us%j. géargplgrséof the amine compounds include methylamine, ethylamine, aniline,
ethylenediamclﬁe?i'é (ﬁeth&/ netriamine riethylenetetramine, tetraethylenepentamine,
pentaethylenehgxamine, propylenediamine, dipropylenetriamine, tripropylenetetramine and the like.
[0045] 20Examples of the aluminosilicate salt include a composite oxide composed of at least one
metal selected from zincycopger Siker cebathnickeburom ditaaiminbavdime inaseé Frconium,
aluminum and silicon. [0046]

iz 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
eater, itaconic acid or its monoalkyl 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. Theamountof carboxyl group-containing
monomers used isusually from 6.1 to 40% by weight, andpreferably

from0.5to20%byweight, basedonthetotal moncmers constituting

25  component (B).



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) 5 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 10 (b4) . By using
these components in combination, practical performances can be obtained in adsorption,
decompositiorpandjprevention of re-release of a toxic gas, and a toxic gas filtering effect can be
imparted to a plate-like cured product. In the present invention, adsorption, decomposition and
re-release 15 preveRthf§ préFBREEGEal T adiFRItoxEghs Ehrbé JtRARRSE th Parti€ular, in both
sides of the indogr gnd ase materi'al. [0%813@&5'% é@g th)late-likgrcgnrgd p%%%‘é%ti%fn@f present
invention, it i5also’ p%SS| 5ie (6 /X or ’spcreapd an aggrega e (851?1avmg 20 an average particle diameter
of more than g mmdheareinafter referred (o asa companenbul) ah, fythe prspgse:af improving
decorative property and the like. Examples of the component (C) suited for the present invention
include grounrd praducts efgepuinerstone;silicasstoneysilimadsanie ahdkthe like, ground 25 products of
porcelains , groundproducts of ceramics, mica, shells, ground products of glasses, glass beads,
ground produldt8 ¥t resins, resin beads, rubbers, plastics, plant fibers, plants such as plant pieces,

metals such as alumjna flsaklelsd as W,eEIISaJLE_l {égycé%gpggi%%dch rgé)éﬁ)jg%ir%gf%éipgzqg%surface of the 5

Y
materials. [0049] hown additives may be contained as nee ess the effecis of the present
invention arefemakably ippaiseds Examples.atthemdditive inakidesa thickeaerqa film-forming 10
auxiliary, a leveling agents, a wetting agent, a plasticizer, an antifreezing agent, a pH adjuster, an
antiseptic agent; airastizmoidagentamdatisalgac adentaantantimicrobial sijelmxardeodorants, a
dispersing agent, an antifoaming agent, an adsorbent, a flame retardants, a colored pigment, a

extendé’15 FighreaiRs A UBET AR AIEEreliEiRit 'a ¥Fdss-linkers, an
uItraVi0letabs@égg&sé@ﬂn?ﬂgOéﬁgﬁéiﬁ%ﬁlﬁéﬁﬁdtwgﬁ' [9030]...,1 Theplate:like cured product of
: A S . ; .

the present invention may be Inated on a base material. There is no particular 20 limitation on the

base materiakansexamples theteakinchigde gypsus Snasdscplivaads conrerete pmortar, tile, fiber

mixing cement boards, cement calcium silicate boards, slag cement pearlite boards, resin plates or

sheets (film),sidverfgbricspanndve v fabdes hapepannstifeonke riparfeiiarys wéyen 25 fabric or an

unwoven fabric containing inorganic fibers, which has a thickness of 0.05 t%léé%g}m referably from
0510

0.1 to 1 mm, EAEFRGPEDrERETABIy fromt0. 2575 0% ) afd S hasks Kt g/m2
(preferablyfrom10 19 200 g/m2, andmatepreferably from 2Q.10.100.9/m2)., ispreferably used in the

presentinvenUon.
alkoxysilane compound. For example, it is possible to use

tetramethoxysilane, methyltrimethoxysilane,
dimethyldimethoxysilane and the like, aswell as silane coupling
agents such as vinylmethyldimethoxysilane,

20 Y- {meth)acryldyloxytrimethoxysilane,
3-mercaptopropyltrimethoxysilane. The average molecular
weight of silicone resins is usually 10,000 or more, and
preferably 50,000 or more.

[6Cc2e]
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5 Examples of the fabric include awoven fabric, anunwoven fabric or the like composed 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] It 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 is used, contact interface with a plate-like cured product
becomes larger, thexehsagivingloxeetient duhesionl Moreever, (wherappiied s 4awak surface and the
like, a plate-like cured product can be supported stably because the base material contains inorganic

fibers. There¥6fE-propetHies prEveffng 20 bl wapayd BRI opdt of & hiEtEHRe cured product

in case of fire are improved, resulting in exceIIeBngret protection property.and flameproof property.
Since the baSe‘nateri Oaﬁ’cfin grdarjﬁit::ufasr &gtses-ﬁke cured product are laminated, it is possible to easily

cut the lamingte in, apy-shape in gase ofuapplication, and fagpprepthately gasreout.small treatment of
a cut surface. [00521 There is no particular limitation on amethod for producing 5 the plate-like cured

product 6f thexpreseny imrehtitre:Bdriéiamplerireprédudtcarbe ifrogueedidy algroduction method
including the following steps. According to the method, an objective plate-like cured product can be

produced sty 2R 9RE HSthbaGE IS0’ SuHABIE RISt R RSt ot eXprectich 107of effects. [0052]

The method lncludes e frelsiep.obmplding a spmpositian Jag 2 cureddyogugt puepared by mixing.
200 to 4,000 parts by weight of particulate (B) basedon 100 parts byweight of synthetic 15 resin (A) in

a weight ratig,of the selidpanient(hereiratiesalspraiamreddoasarsompositiendor tared product”) in
the form of a plate-like shape, and the second step of curing the molded product at a temperature (T3)

higher than acdispersich peatetehipaiatite (T3 srHECESHPONCH (AR(PREIDMPBAES (A) 20 has a
dispersion peak of loss tangent (-Lana), measured usin%%dé/namic me hanicalﬁ.sgaecérometer, in at

least twitenfieraieSrang SHFESBE o BoC HopsRat 5 IO0E TT2) véspectively.) [0054]
By curing the molded, product atatemperature LI:3) higher than a fispersion peak tamperature (T1) of

component (A) In the second step, effects of the plate-like cured product of the present invention
become easier tg heexpressadrAkhoughsthe S wiction-machanisaiisretcliear swised curing at the
temperature (T3) , a resin component having a dispersion peak within temperature range (T2)
becomes easisftbhsksiiaowarktaiSUFRERIGHE flateikE e SHBRIdGET it RPCoSIHETEd that effects

superiorn {1 proccton praperty, contaminaion esisense 10.apd. o e gre.guaid as a esul

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

290 tGOZT]

2 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 alsopossible toutilize atexture

25 of the below-mentioned particulate and concomitantly obtain a

i3



In the first step, there is no particular limitation on the method for molding a plate-like 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
example, by the following methods : (1) a method in which a composition for a plate-like cured
product is laminated on a base material, and then dried and cured, 20 and (2) a method in which
a plate-like cured product is molded using a mold and a base material is laminated. [0056]
When a composition forea eured psaddotis lamihatecin2bitbet(1) i fer exanmpieimethods using means
such as spray, roller, trowel, brush coating, reciprocating, coater and pouring can be employed.
Inthiscase, W%Vis%%i@wlééhiﬁéfsitio?ﬂbr%{%?gﬁ prédiieEis'ddt wRRrf-atange from about 5
to 100 Pa.s, the ob'egtive lamjnated rodU((:jtncan be obtained easily. 5 The viscosity is that measured
e

using a BH-tIBe\i5e0amatet at 20 i Shd S Medstrament temperatiie of 23¢ [0057]  Molds

used in (2) inclyde. for.example,dheseproducech using.a siliconesasin:aurghangresin, a metal and
the like 10 or those provided with a release paper. Examples of the method for laminating a base

material 3ncludeper s idhapeaetheddn whitie atcompositiore foractréd prodoetis pdaed into a mold,
dried and demolded to form a plate-like cured product, and a base material is then laminated using an
15 adhesive Bl gewgnent (@) a method in which a composition for a cured product is poured into a
mold, a basei%a%% ial is laminated before the composition for a plate-like cured product is dried, and
the compoite is thén dried and demolded. 20When a composition for a cured product is poured in (1)

and (I1), a method sifpilarsto,adaminating maethod i (khcanbe adopted{005Bhtretic In (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,ritdsalso3ossinld o forinartontavorcoreet peticrmwhichriswuperior i fire protection
property and has deep incisions, and therefore, excellent design having shades and a full-bodied

texture £an RFEbEGREATFRRhick RESE6FE FRtETIRE TR P Produtf doBE T orEoritain that of a base

material. also referred to as a “component (A-1)”). Thereisnoparticular

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

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

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

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

20 forexample, byemulsionpolymerizationof the siloxane compound,
the (meth)acrylicacidester anda grafting agent in the presence
of an emulsifier.

[0030]
Furthermore, the component {A) in the present invention

25 preferably forms a f£ilm having a refiection xegion in which



[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 10 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. 15[0060] For
example, when production is carried out using a method of the (1), forming of a concavo-convex
pattern and sprepsting©fa decarative raterial atay e carrfed oot befofed suringrafra composition for a
cured product. The forming of a 20 concavo-convexpattern anbe carriedout bxame‘thodusing trowel,
embossing, Folrasd traike, did e sFieadifater & BBesRIREHEteal A b&tHfied out using a
known or commercially avgilable spréaad% nd tq% Iilfg. V\éhesr:}“g{gd%cti%l i%gggriz:q)gut using a method
of the (2), the TofiRig oF & cSittdo-convex 25 pattefr can be carried out by conditioning the shape of
the inside of @ mald since.q mold side becomes-a suitacepfa plate-like cured-peadict. When a
decorative material is spread, a decorative material may be scattered on the bottom in a mold using a
known o commaesciallyavailcine spreadenaind iredikei 6 damdsubsetpiertiy;imconipasition for a
plate-like cured product may be poured. [0061] Moreover, it is also possible to laminate an

overcoat layéEferHrRparpose b iFTRBVHEFSUPRER pret&tidhepropeity aht1BREYKe of a plate-like
cured product, UQL%SS effects of. the BE:eiSc?r['tc{%%{'fsis%% arg remarkably.inhibited. The overcoat layer may

be a layer (cféar ayeﬁrﬁas\‘ining molsture permeability and transparency. In such a case, a design (hue)

of the plate-like-qured; productcaphesutiizedras-tis, andeffeaisssushassteption of
ventilationpropertyandfireprotectionpropertycanbeexerted. The overcoat layer may be a colored clear

layer in whichivarioughpigrrents=atesaddedanithivra dange trndng ttdnisparenay. Stiehsan overcoat layer
can be formed by application of a known ag-ueous type or solvent-type coatingmaterial . In the present
inventior? 20%EFRAFERH ATy FE EoRUAG ThARTaICHiSifing Cofibidal silica is preferably used. In this
case, itis po§%ip£ei[éo improve surface strength, contamination resistance and the like. Inclusion of
colloidal silica is also effective for the improvement of fire protectionproperty, as comparedwitha known
25 overcoating matesial. [[0062%+andexamples of the emuglsiem coptaiging the colloidal silica include a
mixture of a synthetic resin emulsion and colloidal silica, a composite colloidal silica emulsion in which
a 5 synthetic sesir-enniisiormand collBitd sifcarana Exenicatly Pontdetnatirthe like. In the present
invention, a composite colloidal silica emulsion is [eferablé used. There is no p&rticular limitation on

the synthetic F85RPERTUISIOh i AP BRRASISIAWhich Bogé Ao e SSTESFRE predent invention

15 to a film thickness of ¢.1 mm ag 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 bhlack plate from reflectance of

20 the sample in each wavelength.
foo32]

{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

15



10 can be used suitably. The ratio of a synthetic resin component to colloidal silica in an emulsion
containing colloidal 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
is 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]
20The coat-nigmaybe carried out by a known coating method, and coating instruments such as spray,

coater, rollerarubbrusheary beuged, 3664 on 1 00 pdhesiateclilh cuediprodupboktite present
invention can 25 be applied mainly as an interior material for buildings Thus, interior finishing can be

carried out by ttacfing BRBESHIG TS RIFGLRT 8éY dFIRetibh S iFacES BF bRiltgE: Specifically, the

product can be a&pliedﬂto %vzlls, ggrtition% droeogsdgceliﬁlirtl‘qs(,3 ralmc_;‘c_llntgec_igke in Fgggesbggagments, schools,
5 hospitals, s?%%s,%afﬁéeé, f: ct%nes‘?c\?v:ésreﬁouses, cc)zllr’?lng fooms and the ke, Grounds constituting
such sites inclyde, for example, g-ypsumboards, plywoods, concrete, mortar, tile, fiber
mixingcementboards,cementcalciumsilicateboards,slagcement pearlite boards and the like. These
grounds smayibeihose 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 so
that the plate-like cured Prodirctas HireSeeeirsr d Bl indssediRt 6565 1B WHEST i plate-like cured
product of the present invention is lied, the_product mayhe attache erial using an
adhesive, a s%téz)ﬁﬁgdag%w,pgﬁ%n e@%% f%\p%?%%%@% tlg(l: S %’%’ﬁghé@%ﬁgéﬁﬁg y, it is also possible
to immobilizeusing pins.Jastensrs,:radls and-the likea Arnengdbesendhe=20 plaje-like.eured product of
the present invention is preferably attached to a ground using an adhesive. [0066] There is no
particular limiationmir: thie sitive sive;iangd knovatadheshiemmaypbecused 1 There is hbParticular
limitation 25 on the synthetic resinused in the adhesives, andexamples thereof include water soluble

and walér dispsreibie B/ RSO tIeR HE SR CAIERS Te<if Fa iyl 2888t PESh 3l Solyester resin, an
alkyd resin, a,yinyl ghioride 1gsin. 21 6RO~y A1t ACNIG SN AWEINARE KRRl Phenol resin, a
car

melamine resin, an 5 amino resin; a poly onate resin, an acrylic silicone resin, a vinyl acetate
acrylic resin, ggaeRdicstyrene sasiny:af aew/lic wethanerestapasdiconengsigandadluorine resin.

These resins can be used alone, or two or more kinds can be used in combination.
onasurfaceofaplate~like curedproduct arevigsually recognized
as amulticolor pattern, thereby providing excellent decorative

15 property. There is no particular limitation on the compenent
(b1) suited for use in the pregent invention, and it is posgsible
to use both natural products and artificial products.
Specifically, colored aggregates include, for example, ground
products of heavycaleciumcarbonate, marblepowder, kaolin, clay,

20 pot clay, china clay, talc, aluminum hydroxide, magnesium
hydrcxide, barite powder, markle, granaite powder, serpentine,
granite, fluorite, marble powder, feldspar, silicastone, silica
sand and the like; ground products of porcelains; grocund products

of ceramics; glass beads; ground products of glasses; resin

16



10[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 maybe added, and as needed, 15 usually used additives such as coloration
materials, extender pigments, dispersing agents, viscosity adjusters, antifoaming agents, anti-mold
agents, antiseptic agents and anti-algae agents may be appropriately added. [00681 20When a
plate-like cured product is attached using an adhesive, adjacent plate-like cured products may be
attached with-eagh otheriniaobutied Taarmessanjojnts raayte pievided betwernithiesplate-like cured
products. When the products are attached in a butted manner, it is preferable to prevent 25 protrusion
of an adhesive.awhehgemtrars pravided: Hiere 38 Fo-ffifaioy SRIrMevaPiPeaséd ¥t attachment of
plate-like curjdg%;rgducts, and the interval may be about 1 mm to 30 mm. When the interval is within
the above ra 8 , & interior finishing utilizing joint patterns can be carried out. An adhesive can 5 be

exposed betweenplatg:like curedpraducts,.and jQint portions cap.he, formed epsily. An adhesive in joint
portions may be subjected to a'smoothing treatment using a paddle and the like, as needed.

Atmospheric demperalyreincase of suringiokantaghesive canbeapprepriatelyrset;and may be
usually a normal 10 temperature. EXAMPLES [0069] Examples are shown below, and the
features of tHE FfESEHt™ S RfVERtiGIHaré furiser §856T56d. [0F 0T LSiAThERRTe¥in A> (Synthetic resin

1 to synthetic resin 3) Graft copolymerization was carried out using t-butyl 20 methacrylate,
n-butylacryla?e‘,%%t?ﬁ%%x@%é%ﬁ%%?{r{#g%ﬁ%et eagﬁ/?e%t%??%mse%tﬁgéﬁﬂoy o@%&%%@ﬁﬁ?)nlethoxysilane,

hexamethylcyglotrisitoaxaneseetamethyleyglotatrasiloxane sand decamethylcyclepentasiloxane as
constituent components to prepare acryl-silicone craft copolymerization type of synthetic resin

emulsions. Theseanereydesignateesas symthetic 2&3ins ho!8 sEarh syfrligtie desin KHigd the following
characteristics. Synthetic resin 1: Weight ratio of solid content of acryl component to 5 silicone
amnpoﬁéhtiﬁ%%@l‘l‘ 2,000, and caiculating an average value of weilght
digtributicn of the particles.
[0035]
The amount of component (bl) mixed is preferably from 200
to 3,400 parts by welght, more preferably £rom 300 to 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 ceontent of
component (A). By containing component {(bl} in & large amount
as shown by the range, based on component (A}, it is possible
to obtain excellient design making use of a texture of aggregate,
20 and also to improve ventilation property.
[o0ze]
4s molisture absorption and desorption powder (b2}
{hereinafteralsoreferredtoasa “component (b2}, forexample,

boehmite, silica gsl, zeolite, sodium sulfate, alumina,

25 allophane, diatomaceous sarth, silicecus shale, sepiolite,
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DMS dispersion peak temperature: 55C, -130C Solid content: 50% by weight Synthetic resin 2:
Weight ratio of solid content of acryl component to 10 silicone component: 80:20 DMS dispersion peak
temperature: 75C, -130C Solid content: 501 by weight Synthetic resin 3: Weight ratio of acryl
component to silicone component: 1590:10 DMS dispersion peak temperature: 55C, -1300C Solid
content: 501 by weight [0071] (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 (cosstityeritaiomponentsid=butybriethacrdats, -butylacyddte; 2-ethyghésafldcrylate, methyl
methacrylate), solid content: 50% by weight Silicone resin emulsion (emulsified dispersion of

dimethylsilox@rerEompeifit), 86kd FoHEenE B9 FARERRR + L& RtRe i PESiR: Acrylic resin
emulsion: silicone resin.emulsion (weight ratio af splid content) =80. i ion 5 peak
IR IR of Splid contenn, 780.20, PV dispersio

temperature: etic resin 5: Acrylic resin‘emulsion: silicone resin emulsion (weight
ratioofsolidcquient) 3 59:50% RMS:disparsianpeak lempesairay556: 13096 a1 ame Sunthetic resin 6:

Acrylic resin emulsion: silicone resin 10 emulsion (weight ratioof solid content) =90:10, DMS dispersion
peak teraperatutérsshe, s 30C0072) Symtketitdesqr Pt ion particulate is usually
from0.001l tolmm, preferably from0.01 £o0.5mm, more preferably
from 0.01 to 0.1 mm, and still more preferably from 0.01 Lo 0.42
mm. The average particle diameter of the compenent (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 noisture
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 wmore 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 material.
20 [oo38]
The constitution ratio of component (b2) 1s preferably
from 1 4o 600 parts by weight, more preferably from 5 to 506
parts by weight, and still more preferably from 10 to 300 parts
by weight, based on 100 parts by weight (sclid content) of

25 component {A}. When the constitution ratio is within such a
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Acrylic resin emulsion (constituent components: t-butyl 15 methacrylate, n-butylacrylate, 2-ethylhexyl
acrylate, methyl methacrylate), Solid content: 50% by weight DMS dispersion peak temperature: 55C
[0073] 20The synthetic resins 1 to 7 were coated on a release paper and dried to prepare films having
a thickness of 0.1 mm. The films were used as a sample and film reflectance was measured, The film
reflectance was measured using a spectrophotometer (UV-3100 manufactured by Shimadzu
Corporation). The results 25 are shown in Table 1. [0074] As a result, it was found that synthetic

resins 1, 2, 4, 5apd 6:have ajegienin whichultraviolet ightreflestanca.is: &31gr ore, in a wavelength
region of 300 natto 500 nm. Also, 5 it was found that synthetic resin 3 has a region in which ultraviolet
light reflectancenisitQbotigsgrinre wavelendtheregionicfe400 pint or packe, artkaregfon in which
ultraviolet light reflectance is 101 or more, in a wavelength region of less than 400 am. On the other
hand, syntheBiE788F7 HEefuftlsiiiofet oFteflectance of less than 101 in the wavelength region. As
representativ \@Ig?s, ultraviolet reflectance values at a wavelength of 380 nm, 400 nm and 500 nm
are shown in Table 1. [0075] [Table 1] Synthetic resin12 3 45 6 7 - 1380 nm23.9 23.8

5 Moreover, in the present invention, particulate (B)
preferably contains a photocatalytic metal oxide (b3}
(hereinafter also referred to as a “component (b3)7). 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, =tc.}) 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 filim formed by

15 component {A) is 10% or more at a wavelength of 300 to 500 nm
(hereinafter algo referred to ags a “reflection region” simply)
is preferably used. By containing such component (b3), it is
possible toexhibit aphotocatalyticactivity efficiently. 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,
nydroxyl radicals and active oxygen are generated by oxidation
and reduction of excited electrons and positive holes produced
inthe step, and the hydroxyl radicalsandactive oxygen decompose

25 organic substances.
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11.8 30.6 38.824.6 8.7 Reflectance 400 nm

10
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25

[0040]

Such component (b3) includesmetal 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 (.3 pmor less, and preferably
0.1 pm or more and 0.25 um oxr less. When a photocatalytic metal
oxide in the range is used, an excellent photocatalytic action
ig obtained, and a texture of an aggregate of a plate-like cured
product can be utilized. The average particle diameter is
cbhtainedbymeasurement using a centrifugal sedimentationmethod
and the Iike.

{00411

In particular, titanium oxide is preferably used as the
compeonent (b3) of the present invention. The titanium oxide
maybeeltheranatase-typetitaniumoxideorrutile-typetitanium
oxide, and anatase-type titanium oxide is preferably used in
the present invention. When titanium oxide is used as the
component (b3}, it ig guperior in photocatalytic action, and
a gross calorific value in case of fire can be suppressed and
fire protection property can be improved. It is 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. Alsoc, use of anatase-type titanium

oxide further improves fire protection property. Although the

20
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10
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20

25

actionmechanismisnot clear, it isconsideredthat this involves
improvement of catalytic action of anatase-type titanium oxide
byheating. TItisalsopossibletoreduce theamount of anexhaust
gas by decomposition action of anatase~type titanium oxide.
Moreover, anatage-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 (b2) 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 parte by weight,
pased on 100 parts by weight of solid content of component (&) .
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 2 toxic gas {for example, formaldehyde, ammonia,
hydrogen sulfide, méthy?i. mercaptan, trimethylamine, orthe like) .
Examples of the component (k4) 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. Rmong
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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] (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)

them, one or more compounds ssliszcted from a layered phosphate

compound and an aluminosilicate salt are suitably used. In

particular, aluminosilicate salts are suitably used. The

average particle diameter of sucha chemical subgtance adsorbent
5  ig usually from about 0.5 to 100 um (preferably from 1 to 50

pm) .

[0044]

Examples of the layered phosphate compound include a

layerad zirconlum phosphate, a layered zinc phosphate, a layered

10 titanium phosphate, a layered aluminum phosphate, a layered
magnezium pheosphate, layered cérium 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 aluminesilicate salt include a composite
oxide composed of at least one metal selected from zinc, copper,
silver, cobalt, nickel, iron, titanium, barium, tinandzirconium,
aluminum and silicon.

[0046]

22



Component (b2) Moisture absoLption and desorption powder: sili (average patrticle diameter: 20
pm, bulk specific gravity: 0.30 10 g/ml, moisture absorptivity: 80% (20C, 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 pm) 15Photocatalytic oxide 2:
visible light-responsive anatase-type titanium oxide (exciting wavelength: 400 to 650 nm, average
particle diameter: 15 mm) Component (b4) Chemical substance adsorbent: zinc
aluminosilicate 20(avgsage-particle digrpeternd ppy) (Addilive)s preEickeneri{hydroxyethyl cellulose,

urethane associative thickener), water [0078] 25[Table 2] Composition for cured product |1 2314516
Synthetic te 100 parts by weight, more preferably from 0.5 to 30 parts
by weight, and 5till more preferably from 1l to 25 parts by weight,
based on 100 parte by weight of solid content of component (A).
5 When the amount ig within such a range, the component (b4} is
‘effective for adgorption of & toxic gas.
[0047]
In the present invention, the component (b3) is
particularly preferably usad in combination with the component
10 {b4) . By using these components in combination, practical
performances can be obtained in adsorption, decomposition and
preventionof re-release of atoxicgas, andatoxicgas filtering
affect can be imparted to a plate-like cured product. 1In the
present invention, adsorption, decomposition and re-releass
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 particle diameter of more than 5 mm (hereinafter
referred to ag a component “ (C) "7}, 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 productsofporcelains, groundproducts of ceramics, mica, shells,
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Synthetic SheticiSyntheticlSedSyntheticlSyntheticlSynthetie resinresin Iresin 2resin 3 1resin 4 resin 51
resin 6 resin 1 100100100100100100100 particulate Aggregate 1110011001100110011001100

IAggregate 2200200200200200200100 soisture absorption and60 desorption powder GO 60 60 60
601 GO

ground products of glasses, glass beads, ground products of

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

such as plant pieces, wmetals such as alumina flakes, as well

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

[0048]

Enown 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 antimicrcbial agent,
a decodorants, 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
ultraviclet absorbars, anantioxidants, acatalystsandthe like.
[6050]

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

20 limitation on the bage material, and examples thereof include
gypsum boards, plywoods, concrete, mortar, tile, fibexr mixing
cement boards, cement calcium silicate boards, slag cement
pearlite boards, resin plates or sheets (film), woven Zabrics,
unwoven fabrics, paper and the like. In particular, a woven

25  fabric or an unwoven fabric containing inorganic fibers, which
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Photocatalyti 5 cmetalosidel 555 5 Photocatalyti cmetaloxide?2 Chemical substance10
adsorbent

hag & 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
5 to 300 g/m° (preferably from 10 to 200 g/m®, and more preferably
from 20 to 100 g/n’) , is preferably used in the present invention.

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

16 three-dimensionally ig further preferably used.

[0051]

It is alsc 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 iz 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 fire protection
property and flameprocf property. Since the base material and
a particular plate-like cured product are laminated, it is

possible to easily cut the lamimate in any shape in case of
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I. 10 1010 10 10 10 Additive20 20 2020 202020 Synthetic resin: particulate100: (weight ratio of1275
solid content) 100: 1275 100100: 137511375 11 100: 1375

application, and to appropriately carry out small treatment of

a cut surface,

[o052]

There ignoparticular limitation on amethod for producing

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

example, the product can be produced by a producticn method

including the following steps. According to the method, an

obijective plate-like cured product can be produced staply, and

the method ig also suitable from the viewpoint of expresgion
10 of effects.

I0053]

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

15  resgin {(A) in a weight ratio of the solid content (hereinafter
also referred to as a “composition for cured preduct”) 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 BO°C (T,) and -150°C te -100°C (T},
regpectively.)

[0054]
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100: 1375 100: 475 [0079] [Table 2] Composition for curedproduc't 8910 11 12 13 14 Synthetic
resin resin 1 SyntheticSyntheticSynthe'ic resin 1

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

5 action mechanism is not clear, when curing at the temperature
{T4), a resin component having a dispersion peak within
temperature range {T;) becomes easier to orient toward a gurface
of a plate-like cured product. It is comsidered that effects
supericr 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 formolding a plate-like cured product. For example,
the product may be molded uging a meld having releasability and

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

{1) amethod in which a composition for a plate-like cured
product is laminated onabase material, and then dried and cured,

20 and

{2} amethod in which a plate-like cured product is molded

using a mold and a bhase material is laminated.
[cos6]
When a composition for a cured product is laminated in

25 the (1), for example, methods using means such as spray, roller,
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resin 3 . hetsciSynthetic resin 11 resin 1 Synthetic resin 7 Synthetic resin 1 100 100 100 100 100
100 100 0 t n u Aggregate 1 180 1100

trowel, brugsh coating, reciprocating, coater and pouring can

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

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

Pa-g, 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 temperaturse 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 composition 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;

(1) a method in which a compogition for a cured product
igs 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 demolded.

20 When a composition for a cured product is poured in (I)
and (IT), & method similar to a laminating method in (1) can
he adopted.
f0058]

In {1) and (2), the thickness of a plate-like cured product

25 is preferably 1.0 mmor more and 5.0 mm or less. In such acasge,
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1100 1100 1100 1100 70 Aggregate 2 40 200 200 200 200 200 50 Moisture absorption and60
desorption powder 60 60

it is also possible to form a concavo-convex pattern which is

superiocr in fire protection property and has deep incisions,

and therefore, excellent design having shades and a full-bodied

rexture can be obtained. The thickness of a plate-like cured
5  product dosg 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

"10 c¢an be spread for the purpose of improving deccrative property
and the like, unless effects of the present invention are
inhibited. Exampleg of the decorative materials include
colored aggregates, mica, shells, plants, alumina flakes, glass
flakes, metals, or rubbers, plastics and the like.

15 [0060]

For example, when production is carried out using a method
of the (1), forming of a concave-convex pattern and spreading
cf a decorative materiai may be carried out before curing of
a composition for a cured preduct. The forming of a

20 concavo-convexpatterncanbe carriedout byamethodusing trowel,
embosging, roller and the 1ike, 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

25 patterncanbe carriedout by conditioning the shape of the inside
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60 GO GO 60 Photocatalyti cmetaloxidel' 0.1 5 Photocatalyti cmetaloxide2 55

of a meld since 2 mold side becomes a surface cf a plate-iiks
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, 1t isalsopossible tolaminate anovercoat 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) 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 aqueous
type or solvent-type coatingmaterial. In the present invention,
20 an emulsion-type coating material containing colloidal silica
is preferably used. In this case, it is possible to improve
surface strength, contamination resistance and the like.
Inclusion of colloidal silica is also effective for the
improvement of fire protecticnproperty, as comparsedwithaknown

25 overcoarting material.
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Chemical substance10 adsorbent 10 10 10 10 10 10 Additive20 20 20 20 20 20 20 Synthetic resin:
particulate100: (weight ratio 0f295 solid content) 100: 1375

10062}

Exanples of the emulsion containing the colloidal silica
include a mixture of a synthetic regin emulsion and colloidal
silica, a composite colloidal silica emulsion in which a

5 synthetic resin emulsion and colloidal silica are chemically
bonded, and the like. In the present inventicn, 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

10 can be used suitably. The ratio of a synthstic resin component
to colloidal silica in an emulsion containing colloidal silica
is preferably from 95:5 to 40:60 in a weight ratio of the solid
content. The particle diameter of colloidal gilica is
preferably from 10 nm to 100 nm. When the particle diameter

15 i@ within the above range, it is possible to improve surface
protection property and fire protection property of aplate-like
cured product without inhikiting the effects of the present
invention.

I00631]

20 The coating may be carried out by a known coating method,
and coating instruments such as spray, coater, rollexr and brush
can be used.

10064]
The plate-like cured product of the present invention can

25 be appliedmainly as an interior material for buildings. Thus,
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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 test sample for DMS measurement. Dispersion peak temperature of loss tangent (tan5)
was measured using DMS6100 manufactured by Seiko Instruments Inc. under conditions of

measuremen {eaiperature randas- L5AGHE0 GOG: tempetatire taising raje: ¥OGHinyand measurement
frequency: 1 Hz, and the measurement 5 results are shown in Table 4.

to various sites of interior surfaces of builldings.

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

doors, celilings and the like in houses, apartments, schools,

5 hozpitals, shops, offices, factories, warehouges, dining rooms

and the like. CGrounds consgtituting such sites include, for

example, gypsum boards, plywoods, concrete, mortar, tile, £iber

mixing cement boards, cement calciumsilicateboards, slagcement

pearlite boards and the like. Thess 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 so that the
plate-like cured product is directed toward an indoor side.
[0085]

15 When the plate-like cured product of the present invention
is applied, the product may be attached to a base material using
an adhesive, s sticking agent, an adhegive tape, nalls, tacks
and the like. Alternatively, it is alsoc possible to immobilize
using pins, fasteners, rails and the like. BAmong these, the

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

[oces]
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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[00821 [Table 4] Test Example 123456 78 9 10 11 12 13 14 Composition for cured product 1

4

(93

10

15

20

25

include water soluble and water dispersible type resing, such
as an ethylene resin, a vinyl acetate reein, a polyester resin,
analkydresin, avinylchloride resin, anepoxy resin, anacrylic
resin, a urethane resin, a phenol regin, a melamine resin, an
amino resin, a pelycarbonate 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 uged alone, or twe or more kinds can be used
in combination,

[0oET]

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 likemay 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-algae
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 toc prevent

protrusion of an adhesive. When joints are provided, there is
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no limitation on interval in case of attachment of plate-like
cured products, and the interval may be agbout 1 mm teo 30 mm,
Wnen the interval iswithinthe above range, aninterior finighing
utilizing jeint patterns can be carried ocut. BAn adhesive can
be exposed betweenplate-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. Atwmospheric temperature in case of curing of an
adhesive can be appropriately set, and may be usually a normal

temperature.

BXAMPLES
[0063]

Examples are shown below, and the features of the present

invention ave further described.

[6070]

«Synthetic resin A>

(8ynthetic resin 1 £o gynthetic resin 3)

Graft copolymerization was carried out using t-butyl
methacrylate, n-butyl acrylate, 2-~ethylhexyl acrylate, methyl
methacrylate, y-methacryloyloxypropyltrimethoxysilane,
hexamethylcyclotrisiloxane, octamethylcyclotetrasiloxane,
and decamethylcyclopentasiloxane as constituent components to

prepare acryl-gilicone graft copolymerizationtype of synthetic
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resin emulsions. These were designated as synthetic resins 1
to 3. Each synthetic resin hasg the following characteristics.
Synthetic resin 1:

Weight ratio of solid content of acryl component to
silicone component: B80:20

DMS dispersion peak temperature: 55°C, -130°C

So0lid content: 50% by weight
Synthetic resin 2:

Weight ratio of solid content of acryl component Lo
gilicone component: 80:20

DMS dispersion peak temperature: 75°C, -130°C

Solid content: 50% by welght
gynthetic resin 3:

Weight ratio of acryl component to gilicone componernt:
906:10

DMS dispersgion peak temperature: 55°C, -130°C

Solid content: 50% by weight
(00713
{Synthetic resin 4 to synthetic resin §)

An 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
methacryiate} n-butyl acrylate, 2-ethylhexyl acrylate, methyl

methatrylate), sclid content: 50% by weight
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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/m2) so as to give a thickness of a
dried plate-like cured product of 2mm, and dried at 100C for 15 30 minutes toobtainlantinatedproducts
1Ato 14Aof theplate-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 S. [0085] <Evaluation of Design> Texture and concealing property by an aggregate of

plate-like cured prodygts of laminated praducts:IA (o lAR weresvigually eyalyated. Four-grade
evaluation was carried out. 5 Test samples with satisfactory texture and concealing property of the

aggregate areitsiedy'As ; Whilerie st sapples withs arisuffickemt texturé @hdogomeealittg property of the
aggregate are rated "D" (excellent: A> B > C > D: Poor). [0086] 10 <Evaluation of Fire Protection
Property> A gyFSTRESEA® TREASUTNG 00 it SCEGOSHHT K125 imiWaSUSEA dS a base material

for testing, an adhesive material was applied.an the bas gt&i_aﬁ, ealggsoé I% in%tlednproducts 1A to
14A was attached” fh%%e@r?t%?%%& %Eﬁ%gc%vgcs}lc*a%r?ga 0%1%%&{%30 '150ljn er 50 -%rlOCVOoRii for 24 hours to

obtain test saypples.JQP8/) Regarding test sarpples, gross calorific value was measured using a cone
calorimeter prescribed in IS05660 after 20 minutes. The cone calorimeter used was "CONE2A"

(manufactured by Atgs2@:ElectricsDeices-Coparsy L armichéating sgéagthrnasS0RW/m2.
Evaluation criteria of a pyrogenetic test are as follows. A: Total calorie for heating time of 20

minutes is 6.6TMIAHTOf fedgnt ratigof gl igIGRBTERheatng tife Sr20HMtTES W more 25 than

6.0 MJ /m2 aggaiotlé\aﬂfﬁ]érglza gl!teess 5500, ~130°C

Synthetic resin 6: Acrylic resin emulsion: silicone resin

10 emulsion (weight ratioof golid content) = 90:10, DMS dispersicn
peak temperature: 55°C, -130°C
[co72] ..
gynthetic resin 7:

Acrylic resin emulgion {constituent componentg: t-butyl

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

Solid contenb: 50% by weight
DMS dispersion peak temperature: §5°C
[0073]

20 The synthetic resins 1 to 7 were coated on a release paper
and dried to prepare films having a thickness ©f 0.1 mm. The
Filme were used ag a sample and film reflectance was measulred.
The film reflectance was measured using a spsctrophotometexr
{UV-3100 manufactured by Shimadzu Corporaticn). The results

25 are shown in Table 1.
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C: Total calorie for heating time of 20 minutes is more than 8.0 NJ/m2 and 10.0 NJ/m2 or less D:
Total calorie for heating time of 20 minutes is more than 10.0 14J/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 + 10%RH for 24 hours to obtain test
samples. A coppel par 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 angle at vatch tratksweere gemerated erythensuifaceswas=valuatet. [0089]
<Evaluation of Moisture Absorbency 1> 20A gypsum board measuring 100 mm x 100 mm x 12.5 mm

was used as 2 BaSe mRERaP R8s iRy L An'Adisivt imateaifhas Hipliedton He B material, each

of laminated FOPéJGCtS LA 1o 14A was attgcheghon [ .%rgld %Jri g was &gg@gnput at23C under 50 +
10% RH for flf Rours to. 8B?dinl?e§t‘gaa‘ﬁpl%%? Eagﬁ%ést scz);lmjp?e 25 was left to stand at 23C under 90%

RH atmasphere,.and Hheameunt ofyeisture-abserhed afes 24 heursaasevaluated (9/m2).
Evaluation criteria of moisture absorbency are as follows. A: 100 g/m2 or more B: 90 g/m2 or more
and less tham190ym2 SClesstharf9@gymice is 10% or less, in a wavelength

region of 400 nm or more, and a region in which ultraviclet 1ight
reflectance iz 10% or more, in a wavelength region of less than
400 mm. On the other hand, synthetic resin 7 had ultraviclet
1¢  reflectance of less than 10% in the wavelength region. As
representative values, ultraviolet reflectance valueg at a

wavelength of 380 nm, 400 nm and 300 nm are shown in Table 1.

foo7s]

{Table 11

E Synthetic resin 1 2 3 4 5 € 7
380 nm ! 23.%  23.8 | 11.8 30.6 ] 38.8 | 24.6 8.7

Reflectance
400 nmj 20.3 20.2 8.2 27.6 33.9 20.7 6.8

(%)
! 500 nm!l 15.1 i8.3 £.9 z22.7 27.4 16.2 5.6
15
[6076]

(Production of Plate-~Like Cured Product)
According to the formulations as shown in Table 2 and Takle
3, compositions 1 to 14 for cured product were prepared by mixing
20 and gtirring raw materials using a conventional method. The
following substances were used as raw materials.

{0077]
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The adhesive material was prepared by unif only stirring and mixing synthetic resin 1, titanium oxide,
heavy calcium carbonate, adispersingagent, athickener,anantifoamingagent, and water. 10[0090]

[Table 5] Test Example 1A 2A 3A 4 78 elleng===1 B.,10124 Composition for cured product | 4115
Design - '

(B} Particulate
Component (k1)

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

5 aggregate 2: heavy calcium carbonate (average particie
diameter: 50 to 150 umj
Component (b2)

Mcocisture absorption and desorption powder: silica gel
{average particle diameter: 20 um, bulk specific gravity: 0.30

10 g/ml, moisture absorptivity: 80% (20°C, 20% RH atmosphere)]
Component (b3)

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

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

Component {(b4)

Chemical substance adsorbent: zinc aluminosilicate

20 (average particle diameter: 3 um)

(Additive)

Thickener (hydroxyethyl cellulose, urethane associative
thickener), water
[oo78]

25 [Takle 2]
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A F.AAABAIBMIAA Fire protection property A BCBCCDA1B 1 Flexibility (

i
A ! : i
Cc:mposu.:to‘f} foy . 5 4 4 5 5 i 9 i
cured product |
synthetic|Synthetic|SynthericiSynchetic Synthetic|Synthetic|Synthetic
Synthetic resin resin 1 | resin 2 | resin 3 | resin ¢ | resin 5 | vesin 6 | resin 1
160 100 ioe 100 100 100 169
Aggregate 1 1100 L1100 1100 1100 1106 11040 300
Aggregats 2 200 200 200 200 200 200 100
Moilsture
abscrption
o jand (34 &0 50 ga 60 60 &0
+H |desorption
o [powder
b
T |Photocatalvitl
) =S S 5
§ cmetal oxlde 1 s 5 s - 5
fy
rhotocatalyti R _ . . - . .
cmetal exide 2
Chamical
substance 10 10 a0 140 10 Lb 10
adsorbent
addivive 20 20 20 20 20 20 26
Synthetic resin:
particulate 160 100: 100: 100: 100: 100: 100:
| lwaight vatic off 1275 1278 1275 1375 1275 1378 475
‘ solid content)

{go7sl
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[Table 3]
Composition for 8 3 10 11 12 13 14
cured product
gyntheticigyntheticiSyntheticSymthetic]SyntheticlSynthetic|Symthetic
Synthetic resin vesin 1] resin 1 | wesin 3 | vesin 1 | resin 1 | resin 7 | resin 1
190 160 100 1o 100 106 140
Aggregate 1 i80 1100 13.00 11040 1146 1100 70
Aggregakte 2 40 200 200 200 200 200 50
Moisture
apsorptlion
@ and &0 50 &0 &0 &0 60 &0
4 idescrption
Q powdar
]
i - - T o
4 [Photocatalycil g - - 0.1 - 5 5
o |cmetal oxide L
&
Photocatalyti B 5 5 . . i B
cmetal oxide 2
Chemical i
isubstance 10 id 10 19 i0 a0 i 140
iadsorbent .
Additive 20 20 20 20 20 20 20
synthetic resin:
particulate 100 100: 100: 10Q: 100: 100: 1006:
{weight ratio of 295 1375 1375 1370.1 1370 1378 198
solid content)

[o0a0]

(Test Examples 1 to 14)

Compogitions 1 to 14 for cured product were poured into

cured products 1 to 14,

[o0081]

a silicone mold so as to give a dried film thickness of 2 mm,

dried at 100°C for 30 minutes and dewolded to obtain plate-like

Then, 40 mm x 10 mm {(thickness: 2 mm) samples were cut

out from each of the plate-like cured productg, and used as a

test sample for DMS measurement.

20

Dispersion peak temperature




A1.A/A A1B [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 0.4mm, 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 13 to 163, the surface was wiped of f
with a wetted-waste=aften S=minutes,;and=staiingprop ety wa SNsUA Y mvaliaetuFedr-grade
evaluation was carried out Test samples where 10 stains were removed are rated "A", while test
samples where staideremamkaBigiemaned aielefedontiekesieft ASTESESH: Poor) . [0094]
<Evaluation oL Molslire JSbsaibency 32T est piees veinpiepated I IS sgms manner as in
evaluation of motsture a’bsor%eﬁcy 1,’éxcept that each lamihate product after evaluation in

“evaluation QE 5@@5}& LQREFRE surement frequaency: 1 Hz, and the measurement
5 results are shown in Table 4.
f'oopgzl

[Table 4]

Test Example 1

b2
i
fiy
i
&
~7
fea)
o

ic il 12 13 A

Composition Iox
cured product

DMS dispersion 60 | B0 | 60 | 60 | 60 | 60 | 60 | 66 i 60 | 60 | 60 | 5O | 60 | &0
peak :
temperature
. -120| -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 lAtol4hof theplate-iike
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.

[00685]
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1" was used. Each test sample was allowed to stand at 23C under 90% RH atmosphere, and the
amount of moisture absorbed after 20 24 hours was evaluated (g/m2) . Evaluation criteria of moisture
absorbency are the same as in "evaluation of moisture absorbency [0095] [Table 6] Test Example 13
28 32 42 58 68 72 82 Composition for cured product1 2 3 4

<Bvaluation of Designs
Texture and concealing property by an aggregate of
piate-like cured products of laminated products 1A to 14A were
visually evaluated. Foﬁr«grad@. evaluation was carried out.
£  Test samples with satisfactory texture and concealing property
of the aggregate are rated “A”, while test samples withr
insufficient texture and concealing property of the aggregate
are rated “D* (excellent: A > B » C > D: Poor).
[0086]
10 <Evaluation of Fire Protection Propertys
A gypsunm board measuring 100 mm x 100 mm x 12.5 mm was
nsed a8 a base material for testing, an adhesive material was
applied on the base material, each of laminated products 1A to
14h was attached thereonto, and curing was carried out at 23°C
15  under 30 + 10%RH for 24 hours to obtain test samples.
[0087]
Regarding test samples, grosecalovificvaluewas measured
using a cone calorimeter prescribed in 1805660 after 20 minutes.
The cone calorimeter used was “CONEZA” (manufactured by Atl.as
20 Electric Devices Companyi, and heating strength was 50 kW /m”.
Evaluation criteria of a pyrogenstic test are as follows.
A: Total calerie for heating time of 20 minutes is 6.0
MJI/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
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5 8 prying temperature (C) 100 100 100 100 100 100 100 100 Staining property L AABCO

C: Total calorie for heating time of 20 minutes is mors
than 8.0 MJ/m’® and 10.0 MJ/m® or less
D: Total calorie for heating time of 20 minutes is mors
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/w*
[oossg]
<Bvaluation of Flexibilitys
An aluminum plate measuring 70 mm x 150 mm x 0.8 mm was
10 used ag a base material for testing, an adhesive material was
applied on the base material, each of laminated products 1A to
143 was attached on it, and curing was carried out at 23°C under
50 + LO%RH for 24 hours bto obtain test samples. A coppsr 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 anangle
at which cracks were generated on the surface wag evaluated.
[0cg9]
<BEvaluation 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 preducts 1A to
144 was attached on it, and curing was carried out at 23°C under
50 + 10% RE for 24 hours to obtain test samples. Bachtest sample

2%  was left to stand at 23°Cunder 90% RH atmosphere, and the amount
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0 AA Moisture absorbency 2 (g/m2) AAA8C 2B B [0096] [Table 7] Test Example 92 102112
100100 lneMumitient 12?2 100

of moisture absorbed after 24 hours was evaluated (g/m’).
Evaluation criteria of moisture absorkbency 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 20 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 i00s0}

[Table 5]

Test BXRawpLe 12 i 2 | 32 | 4n | 5A | 6R | 7A | sA | 9A | 16A|11A{12A|13A 14A

Composition for
cured product

ot
S
{at
kS
"
0
-1
]
i

16 ) 11§12 | 13 1 14

Design alalaianlr|ajsic|ala;a|la|r|D
Fire protection i , | , /gl sl g lcicip|laisle | sle|E
property i
Flexibility (Y 3| 40 | 0 | 30 | 40 | 50 | 30 | 50 | 80 | 40 | 40 | 40 | £0 | 30 | 4C
Moisture Al Aaialalalalelieglalalalals|c
absorbency 1
[6091]

Next, the following evaluations were carried out.

15 [o092]
Evaluation B
The compositions 1 to 14 for cured product were applied
on a basematerial {(glassunwoven fabric: thickness 0.4 mm; basis

weight 50 g/m’) so as to give a thickness of a dried plate-like



138142 235 152 100 14 100 Composition for cured product 9 100  prying temperature (c)

10

15

20

cured product of 2 mm, and dried at a temperature ag shown in
Tables 6 and 7 for 30 minutes to obtain laminsted products 1B
to 168 of the plate-like cured products.
[0093]
<Evaluation of Staining Property 1>

Coffea was brush-coated on the surface cof laminated
products 1B £o 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 sawmples where
stains were removedare rated “A”, while test sampleswhere stains
remarkably remained are rated “D” (excellent: A » B > C > D=
Poor; .
[0094]
<Bvaluaticn of Molisture Lbsorbency 2>

Test pieces were prepared in the same manner ag in
evaluation of moisture absorbency 1, except that each laminated
product after evaluation in “svaluation of staining property
17 was used. BRach test sample was allowed to stand at 23°Cunder
90% RH atmosphere, and the amount of moisture absorbed after
24 hours was evaluated (g/m®). Evaluation criteria of moisture
absorbency are the same ag in “evaluation of moisture absorbency
1.

[o085]
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Staining property 1 A A AB C C A Moisture absorbency 2 (g/s?) AAAA222

i0

{Table &}
T
Tegt Example 1B 2B £3°] 4B 58 &8 T8 BE
o ;
COmpOSIEiOn RO 2 3 4 5 6 7 5
cured product
Drying
Temperature 100 160 1040 100 104 100 1040 100
{°¢)
Stainin
Braining 2 A B c D ¢ A a
property 1
Moisture
absorbency 2 ke A ! A 8 c B B B
{g/m*) { i
[00946]
[Table 7]
Test Example 4B 108 1iB ! 128 138 14B 138 168
Pl b -
Composition Lox 5 10 11 12 1 1 13 14
cured product
Drying
temparature 100 100 1060 190 23 5 100 1060
(°c)
Staln,lng E A A A B C o A
property 1
Moisture
absorbency 2 A A A Y B B B c
{g/m’)
[D087]

Next, the following evaluations were carried out.

foces!

Evaluation €

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’) so as to give a thickness of a dried
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C 5[0097] Next, the following evaluations were carried out. [0098] Evaluation C 10The compositions
1to 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 plate-like cured product of 2 mm,
and dried at 100C for 30 minutes to obtain laminated products 10 to 11C of the plate-like cured
products. [0099] <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 % pheppiphkihaleis applied omthe: surtase of Hisitest sample Qubsequetithy dbe test sample
was 10 exposed to sunlight (wavelength region: 305 to 4,045 nm) for 36 hours in total, and color
difference betGreardiaftbrhiazkpdiiredvas ntastied Deéorsositivrrof plienefgtifialein by the
action of a photoca}tq_lgst was evaluated on the basis of a color difference AE. In this regard,
measurement of color difference 15 was carried out using a colorimeter (CM-3700d, manufactured by
Minolta Co., Ligh) o] Evaluation criteria of a photocatalytic action test are as follows. A: 6 S LE
20B: 5<LE <6 C: LE S5[0100]

5 <Photocatalytic Action Tests>
Tach 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: 3205 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 colory
difference AE. In this regard, measurement of color difference
15 was carried out using a colorimeter (CM-3700d, manufactured by
Minolta Co., Ltd.).
Evaluation criteria of a photeocatalytic action test are

as follows.

A: 6 % AE
20 B: 5 < AE < §
C: AE S 5
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[Table 8] Test Example 1C 2C 30 40 50 GC170 80 90100110 Compositionfor 234 69101112113
cured product

Table 8]
Test Bxample | 1c | 20 | 3¢ | ac | sc | ec | 7¢ | 8¢ | sc | 100 | 1:C
Composition for) 2 3 4 5 6 2 16 | 11§ 1z | 33
cured product
Fhotocatalytic |, A A A A A | A B B c c
ACLion \
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01 Photocatalytic action

CLAIMS

1. A plate-iike cured product comprising a synthetic resin and a particulate,
wherein
the synthetic resin is a graft polymer of an acrylic resin and a silicone resin,

the 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 (tand),
measured using a dynamic mechanical spectrometer, 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 1, wherein the synthetic resin
has a dispersion peak of loss tangent (tand), measured using a dynamic mechanical
spectrometer, in at least two femperature ranges of -20°C to 80°C (T,) and -150°C fo -
100°C (T,), respectively.

3. The plate-like cured product according fo claim 1 or 2, wherein the synthetic
resin contains an acrylic resin and a silicone resin in a weight ratio of the solid
content of 855 to 30:70.
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B CC CLAIMS 1. A plate-like cured product comprising a synthetic resin and a particulate,
wherein the synthetic resin is a graft polymer of an acrylic resin and a silicone resin, the 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 (tane), measured using a dynamic mechanical spectrometer, in at
least two temperature ranges of -20C to 80C (T1) 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 (tano), measured using a dynamic mechanical spectrometer, in at least two temperature
ranges of -20C to 80C (T1) and -150C to - 100C (T2), respectively. 3. The plate-like cured product
according to claim 1 or 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 product according to any
one of claims 1 to 3, wherein the particulate contain a colored aggregate and moisture absorption and
desorption powder. 5. The plate-like cured product according to claim 4, which further includes a
photocatalytic metal oxide as the particulate. 6. The plate-like cured product according to claim 4

Or 5 ihich furtherneldes @ SREEVRR SuBSARRE ARSI SIS ABIGIASS, o Platelike

cured product comprising the cured product accordingto any one of claims 1 to 6 and a moisture
permeable BFeraoistalreraaifimacitrrtReoEeelE grooteistire 2BSHPHRRBH #5PPRiificing a plate-like
cured prodpeoiva@mprising a synthetic resin and a particulate, wherein the synthetic resin is a graft
polymer of an acrylic resin and a silicone resin,

5. The plate-like cured product according to claim 4, which further includes a

photocatalytic metal oxide as the particulate.

6. The plate-like cured product according to claim 4 or 5, which further includes

a chemical substance adsorbent as the particulate.

7. A piate-like cured preduct comprising the cured product according to any one
of claims 1 to 6 and a moisture permeable overcoat layer laminated on the cured

product.

8. A method for producing a plate-like cured product comprising a synthetic resin
and a particulate, wherein
the synthetic resin is a graft polymer of an acrylic resin and a silicone resin,

the synthetic resin has a dispersion peak of loss tangent (tand), measured using

a dynamic mechanical spectrometer, in
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the synthetic resin has a dispersion peak of loss tangent (tan5), measured using 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 of mixing 200 to 4,000 parts by weight of 5 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 (T2) of the synthetic 10 resin. ABSTRACT Provided is a

novel plate-likg cuegd-productyhichhasexcelleptdesigieand-alsp- hasrexcellent peefiermances such

as 5 fire protection property and ventilation property. The plate-like cured product includes a synthetic
resin and a particulate ih aparticoapweightratio, and also has a dispersion peak of loss tangent

(tano), measured using a dynamic mechanical spectrometer, in at least two temperature ranges of
10-20C to 80C (T1) &R8 &BeEcth SAIBE T respectively.

a first step of mixing 200 to 4,000 parts by weight of

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

regin in a weight ratio of the sclid content, and molding the
mixture, and

a second step of curing the molded product at a temperature

higherthanthedispérsionpeaktemperature(Tl)ofthesynthetic

10 resin.
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ABSTRALCT

provided is a novel plate-like cured product which has
excellent dezsign and slso hasg excellent performances such as
fire protection property and ventilation property. The
plate-like cured product includes a synthetic resin and a
particulate in a particular weight ratio, and also has a
dispersion peak of loss tangent {tand}, measured using a dynamic
mechanical spectrometer, in at lesast two temperature ranges of

-20°C to 80°C (T;) and ~-150°C to -100°C (T;), respectively.
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