DESCRI PTI ON COVPCSI Tl ON, TRANSFER SHEET, MELAM NE DECORATI VE BOARD, AND
METHOD FOR PRODUCI NG MELAM NE DECORATI VE BOARD TECHNI CAL FI ELD [0001.] Thi s
invention, relates to a conposition, a transfer sheet, a nel am ne
decorative board, and a nethod for producing the nel am ne decorative board.
BACKGROUND ART [ 0002] A nel am ne decorative board is used as a horizontal
surface for a counter, a desk, and others because of its excellent
properties in surface hardness, heat resistance, abrasion resistance and
the |like. The mel am ne decorative board is generally obtained by stacking a

mel am ne resin inpregnated pat a phenol resin inpregnated
core paper, and then applying Ihgﬁcgﬁﬁﬁ&rﬁgg{ne to the stacked papers with
a flat plate pressing machi ne (see Patent Docunents 1-3). The nel am ne
resin inpregnated pattern paper is obtained by inpregnating a pattern base
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mel ani ne- for € resin an rylng e I'npregnat ed pattern base paper.

The phen E@@jmm@@o%myr;Ad;n@p%m}pétmmkbmwg@mmg a kraft

paper with a resin |iquid conpos primarily of phenol -formal dehyde resin

and drying the inpregratedm kW& th BaPeR ARAeRt FOAURENt 1: Unexanm ned
Japanese Patent Publication No. 1106-199528 Patent Docunent 2: Unexam ned

Japanese Patent Publication No. 2005-199495 Patent Docunent 3: Unexam ned
Japanese Patent Publication No. 2005-146272 DI SCLOSURE OF THE | NVENTI ON
PROBLEMIT EQ@ BEN FOANEDFBYE LHE | NVENTI ON
[0001] This invention relates to a composition, a
transfer sheet, a melamine decorative board, and a

method for producing the melamine decorative

board.

BACKGROUND ART

[0002] A melamine decorative board is used as a
horizontal surface for a counter, a desk, and others
because of 1its excellent properties in surface
hardness, heat resistance, abrasion resistance and
the like. The melamine decorative board is
generally obtained by stacking a melamine resin
impregnated pattern paper and a phenol resin
impregnated core paper, and then applying heat and
pressure to the stacked papers with a flat plate
pressing machine (see Patent Documents 1-3). The
melamine resin impregnated pattern paper is

obtained by impregnating a pattern base paper for



[ 0003] The nel am ne decorative board has excellent surface hardness, heat
resi stance, abrasion resistance and the |ike by virtue of characteristics
of the resin used therein. On the other hand, the nelam ne decorative board
i s disadvantageous in that a greasy dirt such as a sebum nenbrane of a
fingerprint (hereinafter referred to as a fingerprint) adhering onto a
surface of the nelam ne decorative board is easily noticeable. A further

di sadvantage is that a pattern on a printed paper cannot be clearly
exhibited due to reflection of lights and white blur on a nelam ne resin

| ayer. [00041THe queseinte i ivent donwidh naderé sior deg wial ovemspws eslich
conventional disadvantages. It is an object of the present invention to
provi de a conpsiimianilyhi cof cam dle msec -fnrpratidehygle ne¢ ahi neadskor ati ve
board on which a fingerprint and the like is |ess noticeable and a pattern
on a printed paipe/rlm&ntge dmeRr g rexte i padtean rhAsee® ameEr whiléh can be
used in producing the nel am ne decorative board; the . nelam ne gle orative
hoard; and a n@thﬁﬁoﬂo?eﬂ%mpﬁﬁg%%tﬁél SAT AeP 8O afi 9@‘668@ : NS TO

SCLVE THE PROBLENS (LOOOSlA conpo itifgn of the present invent in]gn iig{;l udes
(a) an organositPIRECEHBLIAF @345T31E; IRABALE ¥ AL - 1 pECSoly el WSt ai ned by

iti fl ' [ [i ' bt I d/ (] A
Col 0 ol ase coat Oy PRGER . DEOOLR 11 obheP hopil il s B a¥epl 1), 51y
col d gl ass agéitt. PFoBb TioPds, A er
i YeTuding e Adnpahehiapaf BntrhE e AR E R R Rop aF R ok i on | nal udi ng

the conponent dDihe, SYIPENEAt Tf ek adRtn@ dCUTRBSIdd S8 Prgleusi ng t he
conmponent a), ?(ﬁ?eclgmnponent (h1l), and tﬁeacon%onent b2). [00071The

conposi tion of pififliR:L8I8M N Venbieon ogpm2Be used, for exanple, for formng.
a lowrefractive index | ayer conposed of a cured product of the conposition
of the present Pigteant i D catma 15tir Rac& wé xa mehadi nkagdeaes¢ | Peatieoat d. i n

t he nel am ne decorative board having the |ow refractive index |ayer, which
i s conposed of Puitel icarted npDdoauct0 @b - 1 B® £Dmposi ti on of the present
invention, fornmed on the surface thereof, a fingerprint adhering on the
surface is | esPatetitceBwlcimEne Bs &bnaagenmé%l pamese i Vatialikex | ayer
has a | ower refractive index than that of a nelanm ne resin |ayer and,
therefore, a rBukidciatdomdbx- A9 ar bA6L bet ween an adhering fi ngerpri nt
and the low refractive index layer is smaller than that between an adhering
fingerprint and the nelamne resin |ayer. Furthernore, the |ow refractive

edusi ng 1t P3P S By T iV NP LD "R 2 Testit @ pattern on a
exchi bi ¢ el E g B aoie T B BB R o P RN PAO RO et o
quality. 19003] The melamine decorative board has excellent
surface hardness, heat resistance, abrasion
resistance and the like by virtue of characteristics
of the resin used therein. On the other hand, the
melamine decorative board is disadvantageous 1in
that a greasy dirt such as a sebum membrane of a
fingerprint (hereinafter referred to as a fingerprint)
adhering onto a surface of the melamine decorative

board is easily noticeable. A further disadvantage

)



[0008] I n the decorative board of the present invention, since the | ow
refractive index |ayer conposed of the cured product of the
above-descri bed. conposition is formed on the surface, the fingerprint
adhering on the surface is |l ess noticeable, and the pattern on the printed
paper is clearly exhibited, whereby the high design quality is realized.
The low refractive index |ayer preferably has a refractive index of L5 or

| ess. By setting the refractive index to 1.5 or less, the fingerprint
becones still less noticeable and the pattern on the printed paper is

exhi bited nore clearly. [0%&%1A transfer sheet of the present jnyention
i ncl udes a bas® Bfi ft BRd A aBBve? d®diA BEHo ifﬁ&‘}l?jt sé(?sed on

the base materipl, , The,(nafshel SAgel £an Re1used, £l giowg thed ow

refracti ve i ndéx r on the surface o am ne ‘decBrative board. The

transfer sheet, 'f%_sbilhreé‘ﬁyatBléﬂ;[ﬁ‘i‘&tnfber'e%%f q%g@qii ve index layer. [0010]
a

A nmethod for producing the nelam ne decorative rd of the present

i nventi qpgdg] udesTsteps rfs 3t 8Ckh 94 the rAbRvEs dasgabbad tsaaskertosheet, a
mel am ne resin i npregnated paper, and a core material, applying heat and

pressure therefPerabth & @YhNeh b e nlase aeteshadlv ohthie stransfier asheet .
According to the nmethod, the nelam ne decorative board having the | ow

refractive indekjdayerodn the spréaeatt henheafnteonbeteasplyvpdeduced. Wil e
appl yi ng heat and pressure, tenperature is preferably in a range of

110- 180C, and qumgsusetiios prvehechbl yainn her ange dof i 8- 10r RaLciBRS ER

DESCRI PTI ON OF THE DRAWNGS [O0011]FIG 1 is an explanatory view showi ng a
net hod - produgielg raimsl ahe per détoe abiove boandwhich g Eingejirg mistect i onal

si de view show n% a_structure of the nelam ne decqrative board. FIG 3
i s a phot ogr aphnéhdlig iMearist yess & alicradel oranfe andl abi 4 deBorat i ve

board. A right half corresponds tq a | amj ne decor.ati,ye board o

Enbodi nent % RR &€ e RMGFf CASY ﬂb"sp‘gfﬁ)%ﬂ% %Xﬁ’él?’éﬁ?ﬂé BelbPRtT\E board of
Conpar ati ve ex le 1., FI.G 4 is a photograph showi ng,+o0 what degree a

pr imrjlt adher es %‘IHFB%t K KUY 1B %1‘3 Pﬁg%rréga%@r?éﬁb‘élc%gg‘f%leembeca)laarl&l A right
hal f correspon h 1.ne orati r j t .and a

| eft half cgr rgéﬁéggtstltggnﬂég}ngl’ a(rq”lﬁ%e %eecl\éﬁg ﬁ?ed%%%?gggf‘g%o%a%é?i ve

exanple 1. EXPLANATLQN 105 aREFFRENEuMYERM® melamine decorative
board.

MEANS TO SOLVE THE PROBLEMS

[0005] A composition of the present invention includes
(a) an organosilica sol; and (bl) a siloxane
graft-type polymer obtained by compositing fluorine
resin or acrylic resin with siloxane and/or (b2) a
cold glass coating agent.

[0006] In other words, there are three different types
of the composition in the present invention, that is,
a composition including the component (a) and the

component (bl), a composition including the



1.001211, 11...transfer sheet, |a".OPP film Ib dried film 2-nelam ne
resin inpregnated overlay paper , 3. nelamne resin inpregnated decorative
paper, 4... phenol resin inpregnated core paper, 5.neianm ne decorative
board, 6...low refractive index |ayer BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON [ 001: 31Herei nafter, the present invention will be described in
detail. A silexane graft-type pol yner conponent (bl)) used in a
conposition of the present invention is obtained by conpositing fluorine
resin or acrylic resin with siloxane. Specifically, the siloxane graft-type
pol ymer can becgli gbneth by (aQpohyer ithidg clogh bowd awgt caynenasid (&) 2-70%
by wei ght of organic solvent-sol uble fluorine resin having radical

pol yrneri zabl econspbuiticd bondluidiny ettame bondp o aB)n 4- 4Gh,by thwei ght of
pol ysi | oxane which is radical polynerizahle at one end shown by a foll ow ng
fornula 1 (wheceimpBnemeprlbdontand hihdr ogampamem br(b)hydr ocar bon group
havi ng 1-10 carbon atonms; R2, Rg, R4, R5, and R6, which may be nutually
same or M@0@dent, Tlepresmmnositipdy ofehbat Bae 8f 1 thyV 68 CgrbB® havi ng

1-10 carbon atons;_ and n represents an integer of 2 or nore),.and/ or

pol ysi | oxane wHiS€HL:i 50¥ & 2mP Lo g‘h‘ér OXABLBEAR 1978 r&%%\)@? b93§xf ol | owi ng
formula 2 (wherein R7 represents a hydrogen ato hydr ocarhon _group
havi ng 1- 10 cai%ﬁﬁra‘f% ,0%,8 ‘?—g,a 9%@,(P%ff,£%ﬁg]°&itz€ev%?w(fﬁ B nutual 1y
same or different,, represent a hydr.ogen ataom roca r: havi ng
1-10 carbon atBﬁstfh% 5%?’88«%{%" rﬁlt’llﬁt%eé)ghr aoﬁq&t%o?yg)nfggth%pm?%égl%?s an

i nteger of 2 oae%rrg)tivaendb(og)r%ﬁ-egﬂfglbyt%i gl(nllt&lo%%lr-g%i (r:gl ,oQ)qjlaYtrWé zabl e

nmonomer which I'sS unreactive to conponent i ca

pol yneri zati O”B%%[Cﬁd Whying the 109F WEHIHZALVeN: A 8RS | #FeW thi OALAL[ For mul a
11 CH2' C [0015][ Formul a 5] Anot her exanpl e of the sil oxane

graft-type pol ygaipeked B¢dt by @@HB@SEtrionmét o the cesipoeitasniydf c resin
wi th siloxane includes a polymer which is obtained by copol yneri zi ng

fol | owi ng conpehenpge seA)t 2n7@% tiy meifghin i o gdné & wiof aentthsol ardf e
fluorine resin having radical polynerizable unsaturated bond via urethane
bond, (B) 5-55% bfimgegbtriaft paldséfoxgneonhi thei ssnadacal psol yiess zabl e
at. one end shown by the above fornula 1, and/or_ polysilox ane which is
radi cal pol ymeniozabea kdte.one Tanis showb ogauise abbee fovnueftacii®e 5- 559 by

wei ght of nononer. having an al koxysilyl group, (D) 15-5Q% by wei gh} of
mononer havi nglBdgyddaxgir §asup, lawe 1 £s Da‘?g%’%y‘ ?ﬁl‘ﬁoh%fl %%n‘# havi ng
a functional grou if\/ni ch is unr ealcti ve to th@}abo?fe con¥one ts (\AHD) except
radi cal pol ymedi Pael3MITQFE % 13y ShA REr ERSRPERTEF 4 et SiaBiidfe

graft-type pol Yrq?lrexOb(tlﬁ'f%erder?geC%%R%Sieteinngay %Odﬁg§iﬁ§Sif@n%rerprint
and the low refractive index layer is smaller than
that between an adhering fingerprint and the
melamine resin layer. Furthermore, the low
refractive index layer has a low reflectivity and a
low refractive index, thereby reducing reflection of
lights and white blur. As a result, a pattern on a
printed paper used for the melamine decorative
board can be clearly exhibited to provide the

melamine decorative board with high design quality.



acrylic resin with siloxane includes a polyner in which an acrylic-type
(co) pol ynmer containing a curable group, having radical polynerizable

unsat urated bond via urethane bond and al so bei ng soluble in organic
solvent, is used in place of the component in each of the above-described
sil oxane graft-type polyners. [ 0171Commercially avail abl e sil oxane
graft-type polyner obtained by conpositing fluorine resin or acrylic resin
wi th sil oxane includes ZX-007C, ZX-001, ZX—022, ZX- 022H, ZX-028R, ZX-036
(all are manufactured by Fuji Kasei Kogyo Co., Ltd.) and the like. [00181A

Sféiﬁﬁ:t Tﬁixl;if?f on 15 ”éﬁié‘sﬁg AVERD P débé%%g le% e ofit %"”gé’%'t“"” ° t“:
or gani ¢ <ol Serﬁe °r<%$i§s' 1 T SO pA IR oS BT G R ©T 05161
A role of B3+ Pgsd' M)' Fﬁgl A8 RASRId D P{‘oé‘HDHﬁEnF;%I On%?.bglée to

generation an |za 1on O y reac Ing wt - ion

reacts with F-¢ t coppke 376 tBaidh & pen BF4n conpl ex
ion is repl aceaJ ext&fe)r?gfﬁgs?fl%égeSl HF% iéllll(l 01 - toaobt ai nn Ff1 1

conpl ex ion. #ydral ysd sanddedye ﬁ@%ﬂcr&ﬂ@measﬁi it QI b%&rt@iﬁﬂbeﬁth)é the
fornul ae bel ow are accelerated, and as a result, netal-oxide glass is

obt ai ned at anp aﬁbt@atphgrmeliatureaxfla;n@eghﬂemecmabvlBarebwonhleshvghor|zed
and di sappears as 13( ):3 by the presence of nmethanol (CH), and F- ion

is vaporized abéstgaappedisyas HEalyzedt al th € losaateifam otiltvie OHdgroup or
others contained in the base material and the like. Here. R represents an
al kyl group. Maeprgsenferabhetlahs ane Xadpresentls shalf ogeénor| 14X— -0
BNi - MOR),, +nie2H20MX-r, 1+ nROH MX-r, +1+ nE1201 WOH),, (n+1) X - ' -0
met al - oxi de gl Bys sitding th é@(ﬁmﬁl'@l‘tﬁ Hlééﬁﬁp(i@ncl Peladiers béh@n ion m +
i ncludes, for exanple, trial koxybor an ?[(3 g, anpng icht |e hoxyber an
B(OEt):: is pr@ﬂ’&%tbl’élnéo P9 oft §5S] OROFPH G2 Peac i €ution is

preferably in eof 1.0-10.0 . iter. Hal.ogen .LS preferably F-,
cd, or a m'xtuP@ P AAd %Ue R’i}gﬁﬁfo‘ijné’%%ﬁ a$ h%¥hégﬁ!°?8n 28d%ce may be
any one which $fod es F- ion or CUion in the reaction solution. As F-
ion source, fo anmoni um hydrogen fl uoride NH4F. HF, sodi um

fluoridgNafgyand yhe tlr'a G AP Rpletanl e, e Ch1ofe AU fhveQion

includes a base material and the above-described
composition disposed on the base material. The
transfer sheet can be used for forming the low
refractive index layer on the surface of the
melamine decorative board. The transfer sheet
makes it easy to form the low refractive index layer.
[0010] A method for producing the melamine decorative
board of the present invention includes steps of
stacking the above-described transfer sheet, a
melamine resin impregnated paper, and a core
material, applying heat and pressure thereto, and

removing the base material of the transfer sheet.

o



exanpl e, amoniurn chloride NHACI and the |ike are preferable.

[ 0021] Commercial |y avail abl e cold gl ass coating agent includes Siragusital
A6200, Siragusital B4373(BN) (both are manufactured by Bokuto Kasai Kogyo
Co., Ltd.), and the like, [0022] An organosilica sol used in the conposition
of the present invention includes, for exanple, a colloidal solution
including colloidal silicas with a particle dianmeter of 1-40 nm (nore
preferably with a diameter of 7-30 nm) stably dispersed in organic
solution. A silica concentration is preferably in a range of 1-50% by

wei ght, nore priedesadlygd@% bhenvahghth od, td6s i@ liathli hiet dged @t 4 bive

[ 00231Commer ci al | yavai | abl eorganosilicasal includes |PA-ST, |PA-ST-ZL,

met hanol silicheotd hNRGiISE Ithe H6vBTre DMACE BTe amidekelhylke wanufleect ured by
Ni ssan Chemical Industries, Ltd.; OSCAL manufactured by Shokubai Kasai
Kogyo Co., Ltdsurfisare tbwereradyi saor eblet raaensr kp moahaeadt ur e bylduso
Chem cal Co., Ltd.; H ghlink (registered trademark) OG Silica O ganosol

manuf act ured bR rPE¥imét Jupah Kawd amreseureke. LPODRAY R4 UNe cbhpositi on
of the present invention, .it is preferable t ge, an oy ganosilica. sol

obt ai ned by skt 'etrlﬁl?féb 13 aad@éb%%s??iba@bfﬁﬁi ﬁ:gaal’n‘f{jr FFRECsHY vent
such as al cohol a t li.ke. I n the organosilica sol derived fromthe
aqueous silicaPd8 ,eraan’ela}frdﬁ‘nf" BPI’rﬁﬁirooé@I'q@r &K)J&Bsa'on a surface of the silica
becones sufficient. Therefore, when the |Iow refractive index |ayer of the
mel am ne decorative board is formed using the conposition of the present

i nventi OB,RPﬂ@e%E@agggw@?dﬁegﬁgﬁrBq@%‘v?p\]r@lgx | ayer and the nel am ne

| ayer is pronoted surface [Tty o e mel am ne decorative board
is ther eE(_yourmr ovedpr@hen itshg ObSaNesh At 68y S@le WwSsHowpRi gl hethod _
hydr ophobi ¢ sol vent, a surface of 'the organosilica sol isS hydrophobized in

order to stabilfozeptbd wiganasihietansbhe dBcsuahiae bogard.esilica sol, the
silica does not have a sufficient amount of hydroxyl groups on the surface

t hereof, and adhesi®hGhet2eds the detivafabheckide i ndew | ahew ang tde
mel am ne layer is likely to be inferior. [0025] Here, the hydrophilic
(pol ar) sol venstreténget ofatlse)lmerlanh'anbnéeanraftﬁivni bpawid.h water. An
exanpl e thereof is a hydrophilic qrganic solvent including, in a nolecule
thereof, a hydrophiF1€&-grlouis sauchkh et aghgatoxshogridu, chaBbirbofP #yroup, a
car bonyl group ang t he Iigﬁ. The hydropgélic (polar% sol vent, i ncl.udes a

A €a 3]

protic pol ar s®h¥éAteand Brolamigg feceppiine. é(?idf-ic‘%x%‘r&h‘%s of the
ti I I t include al cohol - based sol t h t hyl al cohol ,

ethyl al cohol , BAdbpeRYFEBPELILO & HPdAsm BREI B8HOr 2 BrGoRiATdndl the

i ke; and cellgso ve.bassgesPlv%g%biﬁcge&% q?%ﬂ?'c&?%%%ﬁ%hﬁf%.%éhﬂl.

cel | osol ve but ™R8l 1_5%8 , n- cel'Tosol ve and . pecific
(oa'50) 11 Ln SRS P Gserveohal SHCHEA R A4St THlp Y o e
conposition ofythe present invention, it is
FIG. 4 is a photograph showing to what degree a
fingerprint adheres onto the surface of the melamine
decorative board. A right half corresponds to the
melamine decorative board of Embodiment 1, and a

left half corresponds to the melamine decorative

board of Comparative example 1.



preferable to set a mxing ratio between the conponent (a) and the
conponent (bl) so that an anount of the conponent (a) is 4-18 parts by

wei ght (in solid equivalent) per part by weight of the conponent (3 1) (in
solid equivalent). By setting the anount of the conponent (a) to 4 or nore
parts by weight, the amount of hydroxyl groups on the surface of the silica
becones sufficient. Thus, the adhesion between the |ow refractive index

| ayer and the nelam ne |layer is pronoted, and the surface durability of the
nmel am ne decorative board is thereby inproved. Further, by setting the
anmount r t Lght, the anpunt of the
conpone X:‘ﬁﬁﬁ&@ﬁﬁ @Ecm%&@go]a@ﬁl w@ﬁé\@ﬁt on a surface of the
mel am n ative board fidlgerpy. 0 tidyl le nqt.i. caabl e, and
a patteig%glrﬁ?];l pri Et eg?ﬁétr;)lélg sefé%rresg{és‘?%’l FP%I'gg?eI?. H[ldﬁﬂﬁh"laﬁégﬁ

conposi tion ofe: re L oY o RN CB W f i Xi ng

rati o between f[1 gie’cgffbgﬁgin%b{lgggﬂﬁ?lt%ghc%%gﬁgn???ﬁlts%f%ta%ﬁg?:’armunt of
the conponent £a)micy AnlBePard $iRY iWeh 9Bk r(d e @0ld &k M Mad epltap der part by
wei ght of the conmponent (32) (in solid equivalent). By setting the anount
of the conmponept. fBeddl 4 OkeRRhE pafins bygweait@hl , t ke ranmounp agfe iydr oxyl
groups on the surface of the silica beconmes sufficient. Thus, the adhesion
bet ween the | odv.refalachive | déeo dayiere ahd 4he, mél.adorme |rafera dts ver onot ed,
and surface durability of the nel am ne decorative board is thereby

i nproved. Furtimedexblagerti ng the anount of the conponent (a) to 18 or |ess
parts by weight, the anount of the conponent (b2) does not becone too
small. As a result, on the surface of the mel am ne decorative board, the

fingerprint becones still |less noticeabl n the printed
paper bt Brek Mt@ﬂEcFQaRep.AF%‘ééf\@a%ﬂﬁg‘sw%&z\éﬁ&&fgﬁ\?used as a
transfer shei of %f]e gres nt invention incl gde.a pl astic filﬁ] %nd a
metal i dOFbEP] As ElSTERARELETI mtior REGADPE, HOE6MfdSTer Wil P&

pol yet hyl ene fjl | yprqpyl ene fi,l m.;a_cellophane, a diac | cel | ul ose
film a tri ace‘#@%@ﬁ’gaozg aieﬁﬁ‘;ﬁan g‘cglﬂ%/?’églnleu%rsegﬂbaty})reatpeo]T%{%ne]r a

pol yvinyl chlofrjd I o] Ny e: chl or] I . paleyyinyl

al cohol film (zr:\dn g?&% ghee%fnwg?goh(ﬁ%ﬁ?l ln%iagol Jﬁ/(gﬁlyé%%l{e@lﬂ%m glfp\(g;h%ar bonat e
film a poly te i ol ysul £ ol - e film
pol yet her sur%gggglﬁlqm qgl‘{oéo ;!/qe?ﬂer?% d%%lﬁié%nol ?/ly% déé&fh?ﬁ{nﬁl%gh%
fluororesin fifiRo@dy! oPedihmoan ackyllie fiéBiandwiihe | ikeogambe used.
[0029] As a netallic foil, for exanple, a gold foil, a silver foil, a copper
foil, a zinc f@plecidifcaNdi ughtokilo@anal wHamt{eid p ol ytrhe 1f 0, ban iron
foil (including a stainless steel (SUS) foil), a titaniumfoil and the like
can be used. [@b8Ajike thpansberoishaetriafntghefqdlesentgi rvenpioare wawm: be
produced, for exanple, by applying the conposition to the base material. As
an appl yi ng nethdd,2 Kho%n et hodsighor efkanplge nic spody egotats oattod, a
gravure coat nethod, a bar coat nethod, a knife coat nethod, a roll coat
met hod, a bl add woritnéret herlsima di bagdas nettodical curk ol woeodtz aktehod, a
reverse coat nethod, a comm coat nethod and thg [“léiokz c)an be & | oyed. The
transfer sheetUBSEHiHedt e Ar BOGH stith HEERSRN ¢ sbemgbkdB ot "4 gl ne resin

i mpr egnat ed paper. (e.q., mel ami ne.resin i npregnated pattern paper and a
mnPamgne resipn elg(htg of polysiloxane mweﬂlgfl h3 ra §FE51

polymerizable at one end shown by a following
formula 1 (wherein R! represents a hydrogen atom or
a hydrocarbon group having 1-10 carbon atoms; R2,
R3, R4, R5, and R6, which may be mutually same or

different, represent a hydrogen atom or a



i npr egnat edover | aypaper) sot hat conposition-a. pplied surface cones in
contact with the nelam ne resin inpregnated paper. Then, heat and pressure
are applied to the stacked transfer sheet and the nelam ne resin

i npregnat ed paper together with a core material. [0031] A thickness (after
dried) of the lowrefractive index |ayer formed using the conposition of
the present invention is preferably in a range of 0.5-15 pm when the
conposition is conposed of the conmponent (a) and the conponent (bl). By
setting the thickness within this range, a refractive index of the |ow
refractive i ndaydsyesirbasi lgyochesdimesihg 3-010 kasdomBya semts;ngntdher fil m
thickness to 0.5 pmor nore, the fingerprint becones still |ess noticeable,
and the patternepreadenpsi nand papergeecants Ztidt ciearedr, opnd@surface
of the mel am ne decorative board. Further, by setting the filmthickness to
15 pmor | ess, pwHiytsahprg nof whd chowsr suddetilv @ dlayeerizapdes ati p@e, to
occur, and an appearance of the nelam ne degorative hogr%becorre .

excel lent, [00Z ThBotRRclbiesa (atiewidg ckyrmpulamel| dWhereiRt itk i ndex

| ayer fornmed using the conpgsition of the present invention is preferably
in a range of S?Q-Iﬁ%ﬁt‘bnya}%arf’ﬁ@%&%?fﬁ Proft flé'dcré’r%%léﬁnogrgﬁé)

conponent (a nd the onen b2),.. By. ti tRick hthin this
ra%e, the(r)ef Yi%e fﬁggxc%f P&?ea&é’ﬁ%é?ﬁébtﬁe@?de@lli:a%:t?&e%gi% y

becones 1.5 or |gssy @@Pfehté Falo Cl?éls@lﬁgi 8¥n&§§ep%xpt,5r9 Qs PP e, the

fingerprint becomes s ess notl bl'e, and t attern Oon the printed
paper becones st e, e ! i r-gtg ve
board. Furt her,ﬁ B;}/’Idsl(e:({@?%gé%ﬁgl H}I %q?gp?%%ésaq;b%% 1‘57@{5%”}01?%11212%3(1 vvhol t eni ng
of the |ow refcaglhore d @nerls;i§ HEspebbhtlsyahoinesder and e apikay ance of
t he nel anai ne decorative board becones excellent. [00333 In the nel am ne
decor ative boakdpafe et Preesenttd gyend f @ oanth ar ekt hadd f(OC) prddudbing t he

nmel am ne decorative board of the present invention, the nelam ne resin

i mpr egnat ed paper wdigch trelfana déc a bgi ol y mprragadtlednpan bex er pupéch may be
used. The nelam ne resin inpregnated paper is obtained, for exanple, by

i npregnati ng audecoaratiwe papet hfeor cogepmen teddrat wed ovarth hieal a resin
liquid conposed primarily of nelam ne formal dehyde .resin and drying the

i npregnat ed de®latmesipapeen A basiactigdi ght 6P ndid18Bcor at o Riper for
use in a decorative board is preferably, for example, .in range of about
80- 140 g/ ne2, Apd)(-:lg'rrééréFaith?)Peﬁ?léf’f“bﬂnowlttﬁ'ear gé’ir{ﬂ’llq (E’Lﬂlhg which is defined
by afoLrL‘?leq mat tic f]grrmla 1, is preferably in a range of 70-160%
for exa .Q‘[00341 fHehet i'cal fornula 11 Weight afterWight before

i npregnati oni npregnati on Degree of inpregnation = x 100 (9% Wei ght
beFore npregrvstior! In the nel am ne decorative board of the present
invention and the nethod for producing the nel amyne decorative board of the
present invention, in ordergo i pve [ si stance on the surface
of the mel am ne decorative ard, 5t he | N i npregnat ed overl ay
paper may be stacked as an d@pper t
i ndex layer) and heat and p§essurqg may be appli
mel amine resin i aat-et: Owerl-ay |- i

o the stacked body. The

0 for exanpl e; 4 by
hayi ng a bag (%8 60

i npregnating an overlay base paper i ght of about
gin2 with aresin liquid cowposederi rily of m ne-f or mal dehyde resin
at a degree of inpregnation of 20R-3400 9 and d&)gi

R

[0015] [Formula 2]



t he i npregnated overlay base paper. [00351ln the nel am ne decorative board
of the present invention and the nmethod for producing the nelam ne
decorative board of the present invention, a core material may be used. The
core material is obtained, for exanple, by inpregnating a kraft paper with
aresin liquid conposed primarily of phenol-fornal dehyde resin and. drying
the i npregnated kraft paper, A 'basis weight of the kraft paper is
preferably, for exanple, in a range of about 150-300 g/ n2. A degree of

i npregnation of the resin liquid, which is defined by the above

mat hematical fornula 1, is preferably in a range of 3080% for exanple.

[ 0036] The present invention will hereinafter be described by Enbodi nents,
Experi nment al Exanpl es, an,d Conpar ati ve Exanpl es, ich 80 not Iimt the
present invention in anyfwayj Enbodi ment 1 [d037] 1. PEdlcti on of a

conposition One parf byliweight (in solid e yivalént) of a sil oxane

graft-type pol ymepy .x.edcw'th?lQ K as b ght 14 d eqyjval ent)
of an organosilica %0'. As the siloxa gﬁ waf ét pe po A 3&’1

o] r, ZX-02
(hydroxyl value: 120, acid value: 0, solvent |sp
acet at el i sopropanol, manufactured by Fuji Kagéd.i , Ltd.) obtained
by conpositing fluorine resin wth silexarie was the organosilica
sal, TPA-ST (isopropanol dispersion silica sot, average particle dianeter:
10-20 urn, 8i02: 30% by wei ght, manufactured by Ni ssan Chem cal Industries,
Ltd.) was used. |PASIthsraneangapdsi|o€a tdod isilamiacte a gnaiftopine c
sol vent Osopropanon is used. [0038] The above m xture was diluted with
i sopropanol sopphxmert ebdlrissid db Eospanp olsathnE JHUPBYDReirHID dhd a
conposition was obtai ned. [0039] 2.  Production of a traqsfer sheet The
above conposit REAYWES IGfilMoMi il Spherad e d & PRLFZY LRV ¥ ckness

of 30 gm by a bar ,coat thod so that an after-dried filmthickness of the
corrposigti o% beb%ﬁ’é’tsa’ﬂ?’ﬁngm WiYF’rﬁ%l’(ﬁ %&??B’IM ﬁioﬁngotnr%ﬂg?'er sheet

el T LY ATEKST et Lo L BXEELGOTRpS O S ARSIy e above
decoratve D0Rithxing ™ PYELASY ROKR 2! R RESL S URY B Sl 0 e o
primarily of nglAM N¢:50e MRhdRDYI6iAetiret i HBILSQ ®f (B) 5-55% by
weight of polysiloxane which 18 radical
polymerizable at one end shown by the above
formula 1, and/or polysiloxane which is radical
polymerizable at one end shown by the above
formula 2, (C) 5-55% by weight of monomer having
an alkoxysilyl group, (D) 15-50% by weight of
monomer having a hydroxyl group, and (E) 0-73% by
weight of monomer having a functional group which
is unreactive to the above components (A)-(D) except
radical polymerization.

[00186] Still another example of the siloxane graft-type

polymer obtained by compositing fluorine resin or



i npregnation of the resin liquid was set to 300% according to a cal cul ati ng
net hod defined by the above mat hematical formula 1. The inpregnated overl ay
paper was dried to obtain a nelam ne resin inpregnated overlay paper 2.

[ 0041] A bl ack decorative paper having a basis w of 100 g/n2 for use in a
decorative board was inpregnated with a resin liquid conposed primarily of
nmel am ne-f or mal dehyde resin. A degree of inpregnation of the resin liquid
was set to 100% according to the cal cul ati ng method defined by the above
mat hematical fornula 1. The inpregnated decorative paper was dried to
obtain a nmel amara yleési reisipr eghtheditlegamat i Mec hages A 1 ODAR|eA kimaft paper
havi ng a basis weight of 200 g/n2 was inpregnated with a resin liquid
conmposed prinamhycbf phenalcr{ydi et ey dec o)gsd by ma degoed adfnimgr egnat i on
of the resin liquid was set to 50% according to the cal cul ati ng net hod
defined by thecabmielemt artpeal Havinga 1radiealnpreghamer igah e paper
was dried to obtain a phenol resin, inpregpated core paper 4. [[0043] As shown
in FIG 1, fivaRhebigased honAchbt REefRaATDHRYAL B8 S phsdng, a

sheet of the nel ginine.resin inpregnated decorative.paper 3, heet of
the nel anine r &QIK A l%pidyREeyn Geng € BdpetsS US&fd 15 ﬁé‘é’te aftt ®transfer

T L TR (o Y A S e IV T

stacked Se that the

dried filmlb ¢app,iLn £ aaﬁtt%%gﬁ’it@?”?%lr?m ne resin inpregnated overl ay

paper 2, Heat and pressure are he stacked body at a tenperature

of 135C pafg 1 ]pr es;@f)ﬁfﬂlfelsci dyf Ora $Qi 14 B €S Tld1ehn et hegf?ﬂ-ftgﬂ@ l'a was

renoved to obtain mel am ne deCorative board. 5 as shown in Fl 2. Alow

refractive indgpliyayer &HAUMPSEdbY cd hpord tRh@edfth o@fi nteher Lhmpast tion was
formed on a surface of the nmelam ne decorative board 5. The |ow refractive

i ndex |ayer 6 wasyjener aeednfr anitlhe ¢ilioath ikl mihklafdddhe ZEAPOsi®i on.

Enbodi ment 2 [00441A transfer sheet was produced in the same manner as in
Enbodi ment 1 eX@cépd 0tlhaZ Xi-I0L 2f 75X - 22, A XnD 2GR ki%e%s086 {hél conposi tion
(a thickness of the lowrefractive index layer.) on the transfer sheet was

set to 0,5 pm DFamtherct ared byr Kujudtasatike eyonCp haut dg) amed Itdve

refractive index |layer formed on a surface thereof was produced in the sane
nmanner as in EAbBEi nent 1 except that the above transfer sheet was used.

Embod, WEPE)O% 8[]0045]4@ Eg?&]s}:g?;sséh%%tatﬁsg P gg%‘%e?a' r(]:otmh%osnaengt (b2))

used in the composition of the present invention
includes one which 1is obtained by 1ionizing
alcohol-soluble organosilicon compound in a
solution composed of water and organic solvent, and
adding thereto halogen and boron as catalysts.
[0019] A role of B3* ion is to inhibit a decrease in an
amount of SiO2 due to generation and volatilization
of SiFe by reacting with F- ion. B3+ ion reacts with
F- ion to generate BF4+ complex ion, and B in the
BF4+ complex ion is replaced extremely easily by Si

in Si(OR)n to obtain SiF,+1 complex ion.
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manner as in Enbodi ment 1 except that the after-dried filmthickness of the
conposition (a thickness of the low refractive index |ayer) on the transfer
sheet was set to 15 pm Further, a nelam ne decorative board having the | ow
refractive index |layer formed on a surface thereof was produced in the same
manner as in Enbodi nent 1 except that the above transfer sheet was used.
Enbodi nent 4 [0046] A conposition was produced in the same manner as in
Enbodi ment 1 except that a m xing ratio between the sil oxane graft-type

pol ymer and the organosilica sal was set as foll ow t he sil oxane

ft-t | X t b i gh ljd i val ) h
g;gan?syf)?ﬁgoséﬁfiﬂoéé&?% byya\é‘i gtt(&ﬁ?’g’dh%ﬁ%é;/\?afg‘?ﬁd‘fBﬁ&%}lgﬂi‘rther, a
t t i ti b d; havi | f i
iﬁggzb Ieéerefe oF S8 3T Sl M F pEPr T S S OR 1 A Bl B hmmner as
= Yt - Pront . .
004814 conpost Pibn nds Be Sl d by RATERO P sl ik bRgp 4, GEDAH I

except that thgn{mﬁﬂg £8hl PRl 1he o3 | oxpng gl f - Bype ipgl yier and

the organosilica s was set as follows: the SileXall0 graft-type
pol ymer: 1 par{aby Mel@nt i a Sahsgg i val ent) Bl© OHDALL OByl | gaesol tparts

by weight (in solid equivalent) [00 urther, a transfer sheet and a
. mel am ne presence of methanol (CHs*), and F- ion is vaporized
and disappears as HF by catalytic reaction with OH-
group or others contained in the base material and
the like. Here, R represents an alkyl group, M
represents a metal, and X represents halogen.
[0020] B3+ + 4X° — BXy-
M(OR)n + BX4  + n/2H20 — MX1+1 + nROH + B3+
MX'n+1 + nH20 - M(OH)» + (n+ D)X
M(OH), — metal-oxide glass + H20
An example of a compound releasing boron ion
B3+ includes, for example, trialkoxyboran B(OR)s,
among which triethoxyboran B(OEt)s is preferable.
Concentration of B3+ ion in a reaction solution is
preferably in a range of 1.0-10.0 mol/liter. Halogen
ion is preferably F-, Cl, or a mixture of F- and Cl-.
A compound used as halogen ion source may be any
one which produces F- ion or Cl ion in the reaction
solution. As F- ion source, for example, ammonium

hydrogen fluoride NH4F+* HF, sodium fluoride Na€F,

and the like are preferable. As Cl ion source, for

11



decorative board having a low refractive index |ayer forned on a surface

t hereof were produced in the sanme manner as in Enbodi nent | except that the
above conposition was used, Enbodi nent [0050] A conposition was produced in
the sane manner as in Enbodi nent 1 except that the mixing ratio between the
sil oxane graft-type polyner and. the organosilica sol was set as foll ows:
the siloxane graft-type polyner: 1 part by weight (in solid equival ent)

the organosilica sol: 14 parts by weight (in solid equival ent)

[ 0051] Further, a transfer sheet and a nelam ne forned on a surface thereof

were produced iek 4 i lsanB el u as ciil obidedNHNCllaaxt ¢ehte 1ila¢ dihe above
conposition was used. Enbodi nent 7 [0052] A conposition was produced in the
same manner as preflededdierent 1 except that the mixing ratio between the
sil oxane graft-type polynmer and the organesilica sol was set as follows:
the sil ok@A& 1gr af t -Cypenpot girelly avpddably eeldralads cosltiia eqaEamt ent)
the organosilica sal; 18 parts by wei in_solid equival ent

[0053] Fur t her, 1aclualess P 1pesnisnd 4 hﬁ%ﬂ% an® hea gacEdt adi %%%ﬁﬁ&%w ng a
Low refract v g e orrRd o0 8 B0 BaSR OSh e K P oReY L1 e
Embodiment 8 1 ¢4.), and the like.
[0022] An organosilica sol used in the composition of
the present invention includes, for example, a
colloidal solution including colloidal silicas with a
particle diameter of 1-40 nm (more preferably with a
diameter of 7-30 nm) stably dispersed in organic
solution. A silica concentration is preferably in a
range of 1-50% by weight, more preferably 40% by
weight or less to inhibit gelation.
[0023] Commercially available organosilica sol
includes IPA-ST, IPA-ST-ZL, methanol silica sol,
NPC-ST-30, EG-ST, DMAC-ST and the Ilike
manufactured by Nissan Chemical Industries, Ltd.;
OSCAL manufactured by Shokubai Kasei Kogyo Co.,
Ltd.; Quartron (registered trademark)
manufactured by Fuso Chemical Co., Ltd.; Highlink
(registered trademark) OG Silica Organosol
manufactured by Clariant Japan K.K.; and the like.
[0024] In the composition of the present invention, it is

preferable to use an organosilica sol obtained by

12



A conposition was produced in the sanme manner as in Enbodi nent 1 except
that, instead of |IPA-ST, the sane anobunt of nethanol silica (nethanol

di spersion silica sol, average particle dianeter: 10-20 nm Si02: 30% by
wei ght, manufactured by Ni ssan Chemi cal Indus Ltd) used as an organasilica
sol . The nethanol silica sol is an organosilica eel in which a
h.vdroph.iiic solvent (nmethanol) is used. [0055]Further, a transfer sheet
and a nel am ne decorative board having a |low refractive index |ayer forned
on a surface thereof were produced in the same manner as in Enbodi nent 1

t that th b iti d. E di 9 [0056] A
g)(;(r:rggsi ti gn ma%uglsg\éﬁgﬁgnnggs;qwéogﬁmfﬁaﬁﬁﬁ’ﬁser ggﬁl%r’rf‘l Een’gg(ljl m[ollnstl%lé exéept that,
i nstead of |P . the. t - ST - i cl di ter=
056 ot el o HRTE AVRHES OLn TR o | A9PE AR AR, ©) Fadl ATEL 1

manuf act ur ed g%lﬁfyi (iﬁ%gg.(ﬁ%giggl sd NSt £8 . Fid d- l}l‘é_aﬁqbl?@&uéssﬂrlca

organosilica I's an organosilica eel in which a hydrophilic

sol vent (n-propy], &8l hesel¥) ofh H§edxy1I00PGLIp bheh, s artaasss £k hsheet and
a mel am ne decorative board having a |ow refractive index |ayer forned on a

surface thereodjMernebpreedesdsintfibie sare Tarnesrfoas,i wltphodheehéwl except
that the above conposition was used. Enbodi nent 10 [ 00581A conposition was
produced in t hee figaet ivennat das ila yEbodf neElt in ekaepin ¢ hdecoimdtioad of
ZX-02211, the sane anount of a siloxane graft-type polyner ZX-007C
(hydroxyl val ueoa58, iadiod malkduesibg sblevenmppettesn odykbrepbasgntacet at e,
manuf actured by Fuji Kasei Kogyo Co., Ltd.) obtained by conpositing
fluorine resi nimwentdphoxand hessionsed alswa est | dlahe lgvaf tralsec tidey ner .

Further, a transfer sheet and a  nel am ne .decorative board havjn | ow
refractive i ndexdpaybryesrad bheamslEds & %V@é‘flﬁ/\/é’rré)lﬁt‘)&&i{':egni t he

same maMner as ulrrencduTabies S hd Wb 1505 F00YESPMMITL! h3R Mps used:

is thereby improved. When the organosilica sol is
dispersed in a hydrophobic solvent, a surface of the
organosilica sol is hydrophobized in order to
stabilize the organosilica sol. In such an
organosilica sol, the silica does not have a sufficient
amount of hydroxyl groups on the surface thereof,
and adhesion between the low refractive index layer
and the melamine layer is likely to be inferior.

[0025] Here, the hydrophilic (polar) solvent refers to a
solvent having an affinity with water. An example
thereofis a hydrophilic organic solvent including, in
a molecule thereof, a hydrophilic group such as a
hydroxyl group, a carboxyl group, a carbonyl group
and the like. The hydrophilic (polar) solvent

includes a protic polar solvent and an aprotic polar
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[ 00591A conposition was produced in the sane manner as in Enbodi nent 1
except that, instead of ZX-022H, the sane anobunt of a siloxane graft-type
pol ymer ZX-001 (hydroxyl value: 94, acid value: 0, solvent species:

xyl enel i sobut anol, manufactured by Fuji Kasei Kogyo Co., Ltd.) obtained by
conpos ting fluorine resin with siloxane was used as a sil oxane graft-type
polymer. Further, a transfer sheet and a nel am ne decorative board having a
| ow refractive index |layer formed on a surface thereof were produced in the
sanme nmanner as in Enbodi nent 1 except that the above conposition was used.
Embodi ment 12 gedeelnt.consetifie wagamipdesed i nthiee papeicanerar as in
Enbodi nent 1 except that, instead of ZX-022H, the sanme anount of a sil oxane
graft-type pol gogvedt 0221 ¢dedadxgholabaee d120)vaaitds uahues B e tduy bent

speci es: xylenel butyl acetate, manufactured by Fuji Kasei Kogyo Co., Ltd.)
obt ai ned by compesihtdlng eftihydlr i hke aleel n igiothr &Py bxaheoled , uséhyds e si | oxane
graft-type polyner. Further, a transfer sheet and a nel am ne decorative
board having adigicedralacti verprdexel aye@tér medtdd a s]t}lrﬂfeace t A&%of were

produced in the e [rann r as, i n .Enbodi nenf 1 exce i‘ t.hat ihe bove
conposi tion wa§ej12‘éﬁ9 ERDHBAR RGNS LY T Db et} A c@ﬁp&%?? g &d ?)?8@Y|%ed in the
sane nmanner as |i nbodi nent except that, instead,of ZX-02 e sane
anount of a si F’(‘ii‘é’ grcaq‘ -Olsf)égepol y&?é}t@x-oﬁ O(SI%}Hreryl nvéjrl]?é?ﬂiloo, acid
val ue: 5, solv | es: t a te, ’fPeﬂHf t RUis Kasei Kogye
Co., Ltd.) obt g?&éggggbgo%@g&s’i Hlﬁgqg%rgyl i(§ resﬁ?gvmgt%%qgngsandef was used as

a siloxa ne Orafifxdye POIKTErsoFbhiterinalk ABNSAEE LoRRR! anh cxiipl am ne

decorative boar aving a low refractive I ndex |ayer fornmed on a surface

thereof were pgedyesddien (D SONE. N@Wiﬁ%thg/lebﬁddeé_ E@eph, that the
above conposition was used. Enbodi nent 14 [0062] A conposition was produced

in the sane nmapRefidsd micdbose nBkte .1 except that, instead of 2X-022H, the
sanme amount of a siloxane graft-type polynmer 2X-036 (hydroxyl value: 119,
sol vent Epeeieds: buiylt hacebat pb24iprapandt henpnes actturedemytibm,iltkese] .
Kogyo Co., Ltd.) obtained by conmpositing acrylic resin with sil oxane was
used as a sil oparefegradilte t ytipe seltynmer . nREIh@r , ratta arlsd evesheettbthd a

mel am ne decorative board having a |ow refractive ind | ayer forned on a
surface ther eoﬁo\mp@%%élu(:@ A8 d Hél%aﬁ@%ﬂﬁ@rntas&ﬁ(%oﬁf‘#éma‘l except

that the above conposition was used. Enbodi nent 006311. Production of a
conposition  AeR&Iphof Bbem%?ﬁ}ﬁoflﬁﬁtsgﬁ?dseaﬁigai’ % éfy &'ec‘tﬁlhi% gl ass

coat i ng agent s mxed with.10 .partis by wei gh i.n sol. quievalent) of an
organosil i ca sof &K %Sludvj'llz?&t)co%%nd’%ﬁén&’,y one-’ oﬁén?chcé(;ati ng

agent (conmmerci al n%rrrleéntSi (&gzsi(%ﬁld 3280 o aﬁgﬁ]’;ﬂwd blgs}ﬁg%%@athne sei

Kogyo Co., Ltd.c)on\a/\/gs used. "The col'd glass ¢ ng fage'nt ( by
m xing al cohol g'g;)% YWHhe P Y EhY oTRP oTROU €5 AR 4 9¥d p A £ohol and

the Ii kepropan
by weight, the amount of hydroxyl groups on the
surface of the silica becomes sufficient. Thus, the
adhesion between the low refractive index layer and
the melamine layer is promoted, and the surface
durability of the melamine decorative board 1is
thereby improved. Further, by setting the amount
of the component (a) to 18 or less parts by weight,

the amount of the component (b1l) does not become
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and addi ngo boron ion B3+ and hal ogen ion F- as catalysts to adjust pHto

4.5-5,0.As the organosilica sol, |IPA-ST (isopropanol dispersion silica
eel, average particle dianeter: 10-20 nm Si 2: 30% by wei ght, manufactured
by Ni ssan Chemical |.ndusti. ics, Ltd.) was used. [0064] The above m xture

was diluted wth isopropanol so that a total solid content became 20% by
wei ght, and a conposition was obtained. [0065]2. Production of a transfer
sheet The above conposition was applied to an OPP film ha a thickness
of 30 u mby a bar coat nethod so that an after-dried filmthickness of the
conposition becane 3 qg1 The OPP fi| mwas drie toﬁﬁgf in a]Fransfer sheet
11. Nocit-d3. PrOAMRALIN oftSa? il it e HeR oAt 1 3/8€ € meIFLBIRG t he
transfer sheet 11, a . nel ani ne decorative boar aving a_ |l ow refiractive

i ndex | ayer f ot REAT AR s G ’tﬁe?éﬁgeﬁégn qbgﬁﬁgag}%st gﬁga%g%ﬁanner as
| Embodiment o pegafl@ g FAALIENG 16 hIORTLA bransl sl AliRgl, vas

t
produced in thée sane manher as in odi e exce at the after-dried
filmthicknessygfit &pﬁp.osi tion (a thickness of the |Iow refractive index
| ayer) on the transter sheet was set to 0.5 um Further, a nel am ne

decor at i[yg) Ppar d hawi peet feml s TALMRGY e jrdiexnkayere hoismd i@na surface
t hereof was produced in the same manner as in Enbodi nent 15 except that the

above transferpsbeeirabas used. sEpbogli neritkih gl0GGH]iA t bartsé ee nshedte was
produced in the sane

component (a) and the component (b2) so that an
amount of the component (a) is 4-18 parts by weight
(in solid equivalent) per part by weight of the
component (b2) (in solid equivalent). By setting
the amount of the component (a) to 4 or more parts
by weight, the amount of hydroxyl groups on the
surface of the silica becomes sufficient. Thus, the
adhesion between the low refractive index layer and
the melamine layer 1is promoted, and surface
durability of the melamine decorative board 1is
thereby improved. Further, by setting the amount
of the component (a) to 18 or less parts by weight,
the amount of the component (b2) does not become
too small. As a result, on the surface of the
melamine decorative board, the fingerprint becomes
still less noticeable, and the pattern on the printed
paper becomes still clearer.

[0028] Examples of base material used as a transfer

sheet of the present invention include a plastic film

15



manner as in Enbodi nent 15 except that the after-dried filmthickness of
the conposition (a thickness of the lowrefractive index |ayer) on the
transfer sheet was set1l5 pm Further, a nelam ne decorative board having the
| ow refractive index |layer formed on a surface thereof was produced in the
same manner as in Enbodi nent except that the above transfer sheet was used.
Enbodi nent 18 [ 00691A conposition was produced in the sanme nmanner as in
Enbodi ment 15 except that a mxing ratio between the cold glass coating
agent and the organosilica sal was set as follows: the cold gl ass
coating agent: ahdar indyalMicofdilsol iAk aqpixatent)lm, fort beaanpdnosi lica
sol: 4 parts by weight (in solid equivalent) [0070] Further, a transfer
sheet and a nepaiiyrs teac 6i bani, ve pobyethzleng filmw a gfobcpropyileaex | ayer
fornmed on a surface thereof were produced in the sanme manner as in

Embodi ment 15 éklgept ahateltlwhbows cenpdincedsleasl whese Eifdodi nent. 19

[ 00711A conposition was produced in the sane manner_ as in Enbodi nent 15
except that thérresehyleatliwlae whdm encargtyilaeslebase ngudgdmteaand the

organosi |1 ca g, uas et g6 LoLOUS 1o 160G oEbFEiSORLARE0ETT

wei ght (in sol icﬂlgglilid\éalffﬂh), a polyvinyl alcohol film, an ethylene
vinyl alcohol film, a polystyrene film, a
polycarbonate film, a polymethylpentene film, a
polysulfone film, a polyether ketone film, a
polyether sulfone film, a polyetherimide film, a
polyimide film, a fluororesin film, a nylon film, an
acrylic film and the like can be used.

[0029] As a metallic foil, for example, a gold foil, a
silver foil, a copper foil, a zinc foil, an indium foil,
an aluminum foil, a tin foil, an iron foil (including a
stainless steel (SUS) foil), a titanium foil and the
like can be used.

[0030] The transfer sheet of the present invention can
be produced, for example, by applying the
composition to the base material. As an applying
method, known methods, for example, a spray coat
method, a gravure coat method, a bar coat method, a
knife coat method, a roll coat method, a blade coat

method, a die coat method, a curtain coat method, a

reverse coat method, a comma coat method and the
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[0072][ Further, a transfer sheet and a nel am ne decorative board having a

|l ow refractive index |ayer formed on a surface thereof were produced in the
same nmanner as in Enbodi nent 15 except that the above conposition was used.
Enbodi ment 20 [0073] A conposition was produced in the same manner as in
Enbodi nent 15 except that the mxing ratio between the cold glass coating
agent and the organosilica sol was set as follows: the cold gl ass
coating agent: 1 part by weight (in solid equivalent) t he organosilica
81: 14 parts by weight (in solid equivalent) [0074]Further, a transfer

sheet and a nel.am ne decorative board having a | pw refractive iLndex |ayer
formed on a sullrlg‘d“‘cé’atrh %o?%#‘éy%aodu@gbe itgfatrh%P%%r?g‘%ﬁn%l?gﬁénPﬁ
Enbodi nent 15 xceﬁt t hat gjge abt vedcorrpositi?(:g s used._ E odiimeent 21
[0075] A conposi 2T 3H &thsS BEdduBEet # Adehd Ss atf? hiahiler® Rs 3 nEnbddit fént 15

cxcept thal Uhey I Myl PLER LRGN 80P 4912 91755, 699 s agent and the

organosilica sal “ s glass coating agent: 1

part by wei ghti@}e%fﬁﬁgtsauiﬁ%g%fF&at%e&h%rpagangﬁiehs%&b: rE8iparts by

wei ght (in soli val ent) er, a transfer sheet and a nel am ne
decorative boayg hawngiad ow pefdaely ve ingdexry) ayersd or meghon a surface

t hereof were produced in the same manner as in Enbodi nent 15 except that
the above conmpesidy &8ithdh UspPlied surface comes in contact with
the melamine resin impregnated paper. Then, heat
and pressure are applied to the stacked transfer
sheet and the melamine resin impregnated paper
together with a core material.
[0031] A thickness (after dried) of the low refractive
index layer formed using the composition of the
present invention is preferably in a range of 0.5-15
pm when the composition is composed of the
component (a) and the component (bl). By setting
the thickness within this range, a refractive index of
the low refractive index layer easily becomes 1.5 or
less. By setting the film thickness to 0.5 pm or
more, the fingerprint becomes still less noticeable,
and the pattern on the printed paper becomes still
clearer on the surface of the melamine decorative
board. Further, by setting the film thickness to 15
pm or less, whitening of the low refractive layer is
less likely to occur, and an appearance of the

melamine decorative board becomes excellent.
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Enbodi ment 22 [0077] A conposition was produced in the same manner as in
Enbodi nent 15 except that, instead of |PA-ST, the sanme anount of nethanol
silica sol (nethanol dispersion silica sol, manufactured by N ssan Chem cal
I ndustries, Ltd.) was used as an organosilica sol. Further, a transfer
sheet and a nel am ne decorative board having a |ow refractive index |ayer
formed on a surface thereof were produced in the sanme manner as in

Enbodi ment 15 except that the above conposition was used. Enbodi nent 23

[ 0078] A conposition was produced in the sane manner as in Enbodi nent 15
except thap3dnst eafhef thPAkdlk sd e fsamed aiwdinto fof h MPESK- BOf L e piropy|

cel l osol ve dispersion silica sal, manufactured by N ssan Chem cal

| ndustries, Ltdndewslaged af mamneal gasorigl itdae eebmpostibesn aft ridnsf er
sheet and a nel am ne decorative hoard having a |ow refractive index |ayer
formed on a sumfracee nheimeoé nieo s p$adneé@raglyhialﬁnmmaﬁnef QP ikp
Enbodi nent 15 except that the above conposition was used. Enbodi nent 24
[0079] A conpositon W& Npr Eieced oA POFE tsaRe hanrka M0 § ¢d Enpbdithedt 15

except that, instead of Si usital . .A6200, the s amoynt of Siragusital
B4373( BN) (nan&PéEP&r%nﬁy{%gI&ﬂ kB&eFORbYY B et ?(%E?t)d.)ﬁ\)éss‘b%te‘&%s a cold

| ti .Si i tal, B4373(BN) i ) t .coat | t

Sont o ni g Arc A LTSS i 1 G 1% DA P bOAT § & TEP ASTEK pases
d and b B3+ hal i : T

compound and (g EheurYE AL 9L aREl xOPa P g AR B PonllE ROBE

the base cOTPOWIILR.1 PRLE Jt ctelalth O Fhie BIE RS  2d5a Uspd af ter

diluted with a uting solvent td an arbitrary concentrati on.

[0080] Further, aoteangherrisheet paid tab@Rbaib Bes #Rq01 a5k VR obP@¢ sbhayi ng a
|l ow refractive index |layer fornmed on a surface thereof were produced in the

same manner as dmd&@e%mmbﬁﬁ axcitpé H hid té Aepalpne woepasd $ isyilhas used.
(Experinental Exanple 1 A conposition was produced in the same nanner

as in Enbodi nerflehrexcepi that sthdadexiolg thed | m detmear tdeec o 4 tixane

graft-type polynmer and the organosi ica sol was set as follows:
board. Further, by setting the film thickness to 15
pm or less, whitening of the low refractive layer is
less likely to occur, and the appearance of the
melamine decorative board becomes excellent.

[0033] In the melamine decorative board of the present

invention and a method for producing the melamine
decorative board of the present invention, the
melamine resin impregnated paper (the melamine
resin impregnated pattern paper) may be used. The
melamine resin impregnated paper is obtained, for
example, by impregnating a decorative paper for use
in a decorative board with a resin liquid composed

primarily of melamine-formaldehyde resin and

drying the impregnated decorative paper. A basis

18



the siloxane graft-type polyner: 1 part by weightsolid equivalent) the
organosso!: 3 parts by weight (in solid equivalent) [0081] Further, a
transfer sheet and a nel am ne decorative board having a | ow refractive

i ndex layer fornmed on a surface thereof were produced in the sane manner as
i n Enbodi nent 1 except that the above conposition was used. (Experinental

Exanpl e. 2) A conposition was produced in the sane manner i in
Enbodi ment 1 except that the m xing ratio bet\WOn the sil exane psi pol yner
and. the organ 3 iii <5 aset as foll ows: the siloxano graft-type

I 1 t b [ [ id i val ent th i l:
20 parts by welgRERY n ol i Ceqal Vet ERE ) FooRSPdy 1 igF. 43T andt of sheot

d I am oy i f t] ' f d
on a surf ace TAEFBOR Wkbe T ahficad it fi QML LAS X B BREE LR T

except that the,ahove composition ¥gs|used.q(Fxperi ment al o Exawp & £) A

conposition was produced in the sane nanner as in Enbodi nent 1 except

that., instead;gf,|d#n8TiohNer SHE r3MRUNT i Ph i ABACK STh (utivifi acet atye
di spersion silica sol, manufactured by N ssan Chemi cal Industries, Ltd.)

was used as ang OfdaoROisd ¢ i a t904 m BAGISTo + 1 @ha Or gagngsid fecenlsby ,insol vent
speci es of which. is hydrophobic. [0083]Further, a transfer sheet and a
mel am ne decoratiyaghoafd7 Davibrigsa floawerefhadtei.ve i ndex | ayer

[0034] [Mathematical formula 1]
Weight after __ Weight before
impregnation impregnation
Degree of impregnation = X 100

(%)
Weight before impregnation

In the melamine decorative board of the present
invention and the method for producing the
melamine decorative board of the present invention,
in order to improve abrasion resistance on the
surface of the melamine decorative board, the
melamine resin impregnated overlay paper may be
stacked as an uppermost layer (excluding the low
refractive index layer) and heat and pressure may be
applied to the stacked body. The melamine resin
impregnated overlay paper is obtained, for example,
by impregnating an overlay base paper having a
basis weight of about 20-60 g/m2 with a resin liquid
composed primarily of melamine-formaldehyde resin

at a degree of impregnation of 200-400%, and drying
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formed on a surface thereof were produced in the sane manner as in
Enbodi nent 1 except that the above conposition was used. (Experinental

Exanpl e 4) A conposition was produced in the same nanner as in

Enbodi nent 15 except that the mxing ratio between the cold glass coating
agent and the organosilica sol was set as follows: the cold gl ass
coating agent: 1 part by weight (in solid equivalent) t he organosi ca

sol: 3 parts by weight (in solid equivalent) [0084] Further, a transfer
sheet and a nel am ne decorative board having a |ow refractive index |ayer
formed on a surface thereof were produced in the sanme manner as in

Enbodi ment 15 @xcapiptBahalthad abeyeagposigapprwas used. (Experimental

Exanpl e 5) A conposition was produced in the same nanner as in
Enbodi neho 08% lexcefih thatmihe nmind g coataitovbelh aveed afhtheqi e grass coati ng
agent and the organosilica sol was set as follows: the cqld gl ass

coating agent: inveartioby weightti¢ n maitib dquioval @oducing ¢ Hdor ganosi | i ca
col 20 BTt By bl (inzolld eouluplonul, LOORSI PRt f, (et
Lore on, 2, S 358" LA NPRE PUANGE | e S BN D
Exanpl e 6) obtained, for example, by impregnating a kraft
paper with a resin liquid composed primarily of
phenol-formaldehyde resin and drying the
impregnated kraft paper. A basis weight of the
kraft paper is preferably, for example, in a range of
about 150-300 g/m2, A degree of impregnation of
the resin liquid, which is defined by the above
mathematical formula 1, is preferably in a range of
30-80%, for example.
(00361 The present invention will hereinafter be
described by Embodiments, Experimental Examples,
and Comparative Examples, which do not limit the
present invention in any way.
Embodiment 1
[0037] 1. Production of a composition
One part by weight (in solid equivalent) of a
siloxane graft-type polymer was mixed with 10 parts
by weight (in solid equivalent) of an organosilica sol.
As the siloxane graft-type polymer, ZX-022H

(hydroxyl value: 120, acid value: 0, solvent species:

20



A conposition was produced in the sanme manner as in Enbodi nent 15 except
that, instead of TPA-ST, thesane anountof nEAC- ST(butyl acetate dispersion
silicaso!, manufacturedby N ssan Chenical Industries, Ltd.)wasused asan
organosilica sol, nBAC-ST is an organosilica solvent species of which is
hydr ophobi c. [00861Further, a transfer sheet and a nel am ne decorative
board having a low refractive index |ayer fornmed on a surface thereof were
produced in the sane manner as in Enbodi nent 15 except that the above
conposition was used.

xylene/butyl acetate/isopropanol, manufactured by
Fuji Kasei Kogyo Co., Ltd.) obtained by compositing
fluorine resin with siloxane was used. As the
organosilica sol, IPA-ST (isopropanol dispersion
silica sol, average particle diameter: 10-20 nm,
SiO2: 30% by weight, manufactured by Nissan
Chemical Industries, Ltd.) was used. IPA-ST is an
organosilica sol in which a hydrophilic solvent
(isopropanol) is used.

[0038] The above mixture was diluted with isopropanol
so that a total solid content became 20% by weight,
and a composition was obtained.

[0039] 2. Production of a transfer sheet

The above composition was uniformly applied to
an OPP film having a thickness of 30 pm by a bar
coat method so that an after-dried film thickness of
the composition became 3 pm. The OPP film was
dried to obtain a transfer sheet 1. In the transfer
sheet 1, a layer composed of dried product of the
above composition was formed on the OPP film.

[0040] 3. Production of a melamine decorative board

An overlay paper having a basis weight of 40
g/m2? for use in a decorative board was impregnated
with a resin liquid composed primarily of

melamine-formaldehyde resin. A degree of
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(Conpar ative Exanple 1) Fi ve sheets of the phenol resin inpregn

core paper,

a sheet of the nelam ne resin inpregnated decorative paper,

at ed

a sheet of the nelam ne resin inpregnated overlay paper were stacked, and
heat and pressure are applied thereto at a tenperature of 135C and a

pressure of 8 IVIPa for 80 mnutes to

Each of the phenol resin inpregnated core paper, the nelamne resin
i npregnat ed decorative paper, and the nelam ne resin inpregnated ov

paper

is the s

ane as that in Enbodinent 1. [00871Then, the nel am ne

erlay

and

obtain a nel am ne decorati ve board.

decor ati ve boafshsp ps gdutédn rofEntlodi renin 1i@4idExpesi sent &b BOHOH es 1-6,

and Conparative Exanple 1 were eval uated. (Evaluation net hod%3
Eval uation of awctiorfdimgerpei at cprlepdattingsi mee tdro dcdiedli nfejchg

act ual

board and it wadosmeuntayhewn tigal

¥ pitihyet

(i)

fingerprint was attached on a surface of each nel am ne decaorative

Eval uation criteria are as follow [Q088]0: The .finger lgint. I S not.

noti ceabl e [008F2&1ath® aPapevVes Aried $oi gRtRy tnat Mt

dge

.hoticeable J0091].GO Carity Clarity of the deco

frowmibtad ceabl d el MilHgRE BALA was.

The
rati ve

An

paper of the mlRF a80AdESt &Y% BoRAUP§EsZvi sual |y observed under oblique

fingerprint is
can be o GAtHy

' onsch Vb {BoBhfarRfe B¥bs dFEF) G, 4 BaGTERMRL

slightly obseryed g g/m2 for use in a decorative board was

[0042]

[0043]

impregnated with a resin liquid composed primarily
of melamine-formaldehyde resin. A degree of
impregnation of the resin liquid was set to 100%
according to the calculating method defined by the
above mathematical formula 1. The impregnated
decorative paper was dried to obtain a melamine
resin impregnated decorative paper 3.

A kraft paper having a basis weight of 200 g/m?2
was impregnated with a resin liquid composed
primarily of phenol-formaldehyde resin. A degree
of impregnation of the resin liquid was set to 50%
according to the calculating method defined by the
above mathematical formula 1. The impregnated
kraft paper was dried to obtain a phenol resin
impregnated core paper 4.

As shown in FIG. 1, five sheets of the phenol
resin impregnated core paper 4, a sheet of the

melamine resin impregnated decorative paper 3, a

22
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Surface durability (1) A surface of each nel am ne decorative board was
w ped back and forth 100 tines by dry cotton waste under a | oad of about
300 g/cn2, and change in gloss level on the surface was visually eval uated.
Eval uation criteria are as follows: [0094] a: Change in gloss level is not
observed [0095] A: Change in gloss level is slightly observed [00961x:
Change in gloss level is observed (iv) surface durability (2.) The
surface of each nel am ne decorative board was w ped back and forth by dry
cotton waste under a |oad of about 1 kg/cn, and change in gloss |evel on

t he surface wa vi%uall y .eval uat ed.. Eval uation crlterlqﬁﬁ*e as fol | ows:

[0097] 5: dCEank f ?Io(fsh}\eevge MG JHARHY o 4TNERE G2 15t of & °F gysurface
was W pe ac th 500 009 |
observgd when %gnﬁéTo e ?H%'§ﬁr§«:4%w%P&fh Ch%ggisggﬂ %or?ﬂJi%g tlnes

[ 0099] 3; Changse% é‘]E:g'dogg kﬁyglofﬁegbgig‘gﬁgt sPir @EQF‘E ihe\wﬁ%hace was

w ped back an ines | ange in gloss |evel

observed when H{?hp&fagrﬁnt lepsure pge MRS, Mipgd dkaekl #ndmf Qnd h)fZQQet' nmes
[0l: Change in gloss level 1s observed when or

composition, was stacked so that the dried film 1b
came in contact with the melamine resin
impregnated overlay paper 2. Heat and pressure
are applied to the stacked body at a temperature of
135°C and a pressure of 8 MPa for 80 minutes.
Then, the OPP film la was removed to obtain a
melamine decorative board 5 as shown in FIG. 2. A
low refractive index layer 6 composed of a cured
product of the composition was formed on a surface
of the melamine decorative board 5. The low
refractive index layer 6 was generated from the
dried film 1b of the composition.
Embodiment 2

[0044] A transfer sheet was produced in the same
manner as in Embodiment 1 except that the
after-dried film thickness of the composition (a
thickness of the low refractive index layer) on the
transfer sheet was set to 0.5 pm. Further, a
melamine decorative board having the low refractive
index layer formed on a surface thereof was

produced in the same manner as in Embodiment 1
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before the surface was w ped back and forth 100 tinmes ) Refractive index
A refractive index on the surface of each nel am ne decorative board was
measured with rmulti-wavel ength Abbe refractoneter (DR M2, manufactured. by

At ag, o Co.,

Ltd.).

Refractive i ndex was neasured at a wavel ength of 589 nm

(vi) Surface hardness Surface hardness of each nel am ne decorative
board was neasured under a load of 1 kg according to JI'S K 5600; 1999
(general testing nmethods for paints). (vii) Abrasion resistance

Abr asi on resistance of the surface of each nel am ne decorative board was
measured accor @igur o tHS KHaO0 P88t (4 aste Ags Weblpod afsfu deadi nat ed

t hernosetting hi ghpressure decorative sheets) (Evaluation results)

Tables 1 and 2 Bhwdvwo dim eav@alduati on results. In Table 1, "(bl);(a)"
represents a weight ratio (in solid equival ent) between the sil oxane
graft-typeOddlymer AODranusfdie ehgmtosiMatapsodyeydl nmrabhe 2same?2): (a)"
represents a weight ratio (in solid eggi val ent) between the cold gl ass

coating agent (B2nngH the oryanbambp

ment(a), pPErery TdMat 1thengem d

adsnti- a ileall-"aai,.gaffs,,,,:mceprat ..
after'dr(‘ijed fiI'm thickness of the composition (a

thickness of the low refractive index layer) on the

transfer sheet was set to 15 pm. Further, a

melamine decorative board having the low refractive

index layer formed on a surface thereof was

produced in the same manner as in Embodiment 1

except that the above transfer sheet was used.

Embodiment 4

[0046]

as

A composition was produced in the same manner

in Embodiment 1 except that a mixing ratio

between the siloxane graft-type polymer and the

organosilica sol was set as follows:

the siloxane graft-type polymer: 1 part by

weight (in solid equivalent)

the organosilica sol: 4 parts by weight (in solid

equivalent)

[0047]

Further, a transfer sheet and a melamine

decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the

above composition was used.
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(a)nese 1s1 ):AsO "that Inn JProperty : 1 1030000 1 100.50 -1- PA-ST110 :
1500005147 : 1111630 t------------- - ST4 E3000051. 48711620 ZX-02211

PA- ST13000051 . 46611610 ZX -02211A-S11300005147610 00001. 46911600
0005147911600 110 000s 1 143911600 110 00051 1.178111610 -001PA-ST110300
E514791- 1610 Eel bad re ant 771-022 PA-STI 1030000548811620

Embodiment 5

[0048] A composition was produced in the same manner
as in Embodiment 1 except that the mixing ratio
between the siloxane graft-type polymer and the
organosilica sol was set as follows:

the siloxane graft-type polymer: 1 part by
weight (in solid equivalent)

the organosilica sol: 6 parts by weight (in solid
equivalent)

[0049] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the
above composition was used.

Embodiment 6

[0050] A composition was produced in the same manner
as in Embodiment 1 except that the mixing ratio
between the siloxane graft-type polymer and the
organosilica sol was set as follows:

the siloxane graft-type polymer: 1 part by
weight (in solid equivalent)

the organosilica sol: 14 parts by weight (in solid
equivalent)

[0051] Further, a transfer sheet and a melamine

decorative board having a low refractive index layer
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12 En bode eat 1111-026-8PA-ST1 :1 0 13 01051.48630 Eo o al [Table 2]
coid g bss timng agent 02) S ragus tal

formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the
above composition was used.

Embodiment 7

[0052] A composition was produced in the same manner
as in Embodiment 1 except that the mixing ratio
between the siloxane graft-type polymer and the
organosilica sol was set as follows:

the siloxane graft-type polymer: 1 part by
weight (in solid equivalent)

the organosilica sol: 18 parts by weight (in solid
equivalent)

[0053] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the
above composition was used.

Embodiment 8

[0054] A composition was produced in the same manner
as in Embodiment 1 except that, instead of IPA-ST,
the same amount of methanol silica sol (methanol
dispersion silica sol, average particle diameter:
10-20 nm, SiO2: 30% by weight, manufactured by
Nissan Chemical Industries, Ltd.) was used as an

organosilica sol. The methanol silica sol is an
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A6200 S ragus Ma 1 A6200 organo- silica sal ,, ' PA-ST PA-ST 2)m 1 10 110
after- d red thbk_11E86

organosilica sol in which a hydrophilic solvent
(methanol) is used.

[0055] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the
above composition was used.

Embodiment 9

[0056] A composition was produced in the same manner
as in Embodiment 1 except that, instead of IPA-ST,
the same amount of NPC-ST-30 (average particle
diameter: 10-20 nm, n-propyl cellosolve dispersion
silica sol, SiO32: 30% by weight, manufactured by
Nissan Chemical Industries, Ltd.) was used as an
organosilica sol. NPC-ST-30 is an organosilica sol
in which a hydrophilic solvent (n-propyl cellosolve)
is used.

[0057] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the
above composition was used.

Embodiment 10
[0058] A composition was produced in the same manner

as in Embodiment 1 except that, instead of ZX-022H,
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[pm] appear- ance anti- finger- shrift property O fr,, ¢ "emY O surface
dura- b ilty 1) surface dura- b ility t2) refolctee:

the same amount of a siloxane graft-type polymer
ZX-007C (hydroxyl value: 58, acid value: 5, solvent
species: xylene/butyl acetate, manufactured by Fuji
Kasei Kogyo Co., Ltd.) obtained by compositing
fluorine resin with siloxane was used as a siloxane
graft-type polymer. Further, a transfer sheet and a
melamine decorative board having a low refractive
index layer formed on a surface thereof were
produced in the same manner as in Embodiment 1
except that the above composition was used.
Embodiment 11

[0059] A composition was produced in the same manner
as in Embodiment 1 except that, instead of ZX-022H,
the same amount of a siloxane graft-type polymer
ZX-001 (hydroxyl value: 94, acid value: 0, solvent
species: xylene/isobutanol, manufactured by Fuji
Kasei Kogyo Co., Ltd.) obtained by compositing
fluorine resin with siloxane was used as a siloxane
graft-type polymer. Further, a transfer sheet and a
melamine decorative board having a low refractive
index layer formed on a surface thereof were
produced in the same manner as in Embodiment 1
except that the above composition was used.
Embodiment 12

[0060] A composition was produced in the same manner
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hclex 1.46 1 48 surface hardness 911 9H abras on resetance

as in Embodiment 1 except that, instead of ZX-022H,
the same amount of a siloxane graft-type polymer
ZX-022 (hydroxyl value: 120, acid value: 5, solvent
species: xylene/ butyl acetate, manufactured by Fuji
Kasei Kogyo Co., Ltd.) obtained by compositing
fluorine resin with siloxane was used as a siloxane
graft-type polymer. Further, a transfer sheet and a
melamine decorative board having a low refractive
index layer formed on a surface thereof were
produced in the same manner as in Embodiment 1
except that the above composition was used.
Embodiment 13

[0061] A composition was produced in the same manner
as in Embodiment 1 except that, instead of ZX-022H,
the same amount of a siloxane graft-type polymer
7ZX-028-R (hydroxyl value: 100, acid value: 5,
solvent species: butyl acetate, manufactured by Fuji
Kasei Kogyo Co., Ltd.) obtained by compositing
acrylic resin with siloxane was used as a siloxane
graft-type polymer. Further, a transfer sheet and a
melamine decorative board having a low refractive
index layer formed on a surface thereof were
produced in the same manner as in Embodiment 1
except that the above composition was used.

Embodiment 14
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[0062] A composition was produced in the same manner
as in Embodiment 1 except that, instead of ZX-022H,
the same amount of a siloxane graft-type polymer
ZX-036 (hydroxyl value: 119, solvent species: butyl
acetate/2-propanol, manufactured by Fuji Kasei
Kogyo Co., Ltd.) obtained by compositing acrylic
resin with siloxane was used as a siloxane graft-type
polymer. Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the
above composition was used.

Embodiment 15
[0063] 1. Production of a composition

One part by weight (in solid equivalent) of a
cold glass coating agent was mixed with 10 parts by
weight (in solid equivalent) of an organosilica sol.
As the cold glass coating agent, one-component
coating agent (commercial name: Siragusital A6200
manufactured by Bokuto Kasei Kogyo Co., Ltd.) was
used. The cold glass coating agent is obtained by
mixing alcohol-soluble organic silicon compound
(Si(OR)4) with alcohol and the like (isopropanol),
and adding thereto boron ion B3* and halogen ion F-

as catalysts to adjust pH to 4.5-5.0. As the

30



0055

0500

organosilica sol, IPA-ST (isopropanol dispersion
silica sol, average particle diameter: 10-20 nm,
SiO2: 30% by weight, manufactured by Nissan
Chemical Industries, Ltd.) was used.

The above mixture was diluted with isopropanol
so that a total solid content became 20% by weight,
and a composition was obtained.

2. Production of a transfer sheet

The above composition was applied to an OPP
film having a thickness of 30 pm by a bar coat
method so that an after-dried film thickness of the
composition became 3 pm. The OPP film was dried
to obtain a transfer sheet 11.

3. Production of a melamine decorative board

Using the transfer sheet 11, a melamine
decorative board having a low refractive index layer
formed on a surface thereof was produced in the
same manner as in Embodiment 1 (see FIG. 1).
Embodiment 16

A transfer sheet was produced in the same
manner as in Embodiment 15 except that the
after-dried film thickness of the composition (a
thickness of the low refractive index layer) on the
transfer sheet was set to 0.5 pm. Further, a

melamine decorative board having the low refractive
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index layer formed on a surface thereof was
produced in the same manner as in Embodiment 15
except that the above transfer sheet was used.
Embodiment 17

[0068] A transfer sheet was produced in the same
manner as in Embodiment 15 except that the
after-dried film thickness of the composition (a
thickness of the low refractive index layer) on the
transfer sheet was set to 15 pm. Further, a
melamine decorative board having the low refractive
index layer formed on a surface thereof was
produced in the same manner as in Embodiment 15
except that the above transfer sheet was used.
Embodiment 18

[0069] A composition was produced in the same manner
as in Embodiment 15 except that a mixing ratio
between the cold glass coating agent and the
organosilica sol was set as follows:

the cold glass coating agent: 1 part by weight (in
solid equivalent)
the organosilica sol: 4 parts by weight (in solid

equivalent)

[0070] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer

formed on a surface thereof were produced in the
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same manner as in Embodiment 15 except that the
above composition was used.
Embodiment 19

[0071] A composition was produced in the same manner
as in Embodiment 15 except that the mixing ratio
between the cold glass coating agent and the
organosilica sol was set as follows:

the cold glass coating agent: 1 part by weight (in
solid equivalent)

the organosilica sol: 6 parts by weight (in solid
equivalent)

[0072] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 15 except that the
above composition was used.

Embodiment 20

[0073] A composition was produced in the same manner
as in Embodiment 15 except that the mixing ratio
between the cold glass coating agent and the
organosilica sol was set as follows:

the cold glass coating agent: 1 part by weight (in
solid equivalent)
the organosilica sol: 14 parts by weight (in solid

equivalent)
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[0074] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 15 except that the
above composition was used.

Embodiment 21

[0075] A composition was produced in the same manner
as in Embodiment 15 except that the mixing ratio
between the cold glass coating agent and the
organosilica sol was set as follows:

the cold glass coating agent: 1 part by weight (in
solid equivalent)

the organosilica sol: 18 parts by weight (in solid
equivalent)

[0076] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 15 except that the
above composition was used.

Embodiment 22

[0077] A composition was produced in the same manner
as in Embodiment 15 except that, instead of IPA-ST,
the same amount of methanol silica sol (methanol
dispersion silica sol, manufactured by Nissan

Chemical Industries, Ltd.) was wused as an

34



9H 600 Ern bod is entSi-agus ita 1 20A6200 PA-ST 114 [0-10 00 00O OH5
|47 9Ff 600 Eat bod mentS tagus tal PA-ST 21A6200

organosilica sol. Further, a transfer sheet and a
melamine decorative board having a low refractive
index layer formed on a surface thereof were
produced in the same manner as in Embodiment 15
except that the above composition was used.
Embodiment 23

[0078] A composition was produced in the same manner
as in Embodiment 15 except that, instead of IPA-ST,
the same amount of NPC-ST-30 (n-propyl cellosolve
dispersion silica sol, manufactured by Nissan
Chemical Industries, Ltd.) was used as an
organosilica sol. Further, a transfer sheet and a
melamine decorative board having a low refractive
index layer formed on a surface thereof were
produced in the same manner as in Embodiment 15
except that the above composition was used.
Embodiment 24

[0079] A composition was produced in the same manner
as in Embodiment 15 except that, instead of
Siragusital A6200, the same amount of Siragusital
B4373(BN) (manufactured by Bokuto Kasei Kogyo
Co., Ltd.) was used as a cold glass coating agent.
Siragusital B4373(BN) is a two-component coating
agent containing alcohol-soluble organic silicon

compound (Si(OR)s) as a base compound and boron

35



118 110 55 1A6 1.46 9H610 - 9H580 Em bad in entS ragus Ea! 22A6200 m
et hanol silos sol

ion B3+ and halogen ion X  as catalysts. The base
compound and the catalysts are mixed at a ratio of
10 parts by weight of the base compound to 1 part by
weight of the catalysts, and are used after diluted
with a diluting solvent to an arbitrary
concentration.

[o080] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 15 except that the
above composition was used.

(Experimental Example 1)

A composition was produced in the same manner
as in Embodiment 1 except that the mixing ratio
between the siloxane graft-type polymer and the
organosilica sol was set as follows:

the siloxane graft-type polymer: 1 part by
weight (in solid equivalent)

the organosilica sol: 3 parts by weight (in solid
equivalent)

[0081] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the

above composition was used.
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(Experimental Example 2)

A composition was produced in the same manner
as in Embodiment 1 except that the mixing ratio
between the siloxane graft-type polymer and the
organosilica sol was set as follows:

the siloxane graft-type polymer: 1 part by
weight (in solid equivalent)

the organosilica sol: 20 parts by weight (in solid
equivalent)

[0082] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 1 except that the
above composition was used.

(Experimental Example 3)

A composition was produced in the same manner
as in Embodiment 1 except that, instead of IPA-ST,
the same amount of nBAC-ST (butyl acetate
dispersion silica sol, manufactured by Nissan
Chemical Industries, Ltd.) was wused as an
organosilica sol. nBAC-ST is an organosilica sol,
solvent species of which is hydrophobic.

[0083] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer

formed on a surface thereof were produced in the
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same manner as in Embodiment 1 except that the
above composition was used.
(Experimental Example 4)

A composition was produced in the same manner
as in Embodiment 15 except that the mixing ratio
between the cold glass coating agent and the
organosilica sol was set as follows:

the cold glass coating agent: 1 part by weight (in
solid equivalent)

the organosilica sol: 3 parts by weight (in solid
equivalent)

[0084] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 15 except that the
above composition was used.

(Experimental Example 5)

A composition was produced in the same manner
as in Embodiment 15 except that the mixing ratio
between the cold glass coating agent and the
organosilica sol was set as follows:

the cold glass coating agent: 1 part by weight (in
solid equivalent)

the organosilica sol: 20 parts by weight (in solid

equivalent)
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[0085] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 15 except that the
above composition was used.

(Experimental Example 6)

A composition was produced in the same manner
as in Embodiment 15 except that, instead of IPA-ST,
the same amount of nBAC-ST (butyl acetate
dispersion silica sol, manufactured by Nissan
Chemical Industries, Ltd.) was used as an
organosilica sol. nBAC-ST is an organosilica sol,
solvent species of which is hydrophobic.

[0086] Further, a transfer sheet and a melamine
decorative board having a low refractive index layer
formed on a surface thereof were produced in the
same manner as in Embodiment 15 except that the
above composition was used.

(Comparative Example 1)

Five sheets of the phenol resin impregnated core
paper, a sheet of the melamine resin impregnated
decorative paper, and a sheet of the melamine resin
impregnated overlay paper were stacked, and heat
and pressure are applied thereto at a temperature of

135°C and a pressure of 8 MPa for 80 minutes to
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obtain a melamine decorative board. Each of the
phenol resin impregnated core paper, the melamine
resin impregnated decorative paper, and the
melamine resin impregnated overlay paper is the
same as that in Embodiment 1.

[0087] Then, the melamine decorative boards produced
in Embodiments 1-24, Experimental Examples 1-6,
and Comparative Example 1 were evaluated.
(Evaluation method)

(i) Evaluation of anti-fingerprint property using
an actual fingerprint

An actual fingerprint was attached on a surface
of each melamine decorative board, and it was
visually evaluated how noticeable the fingerprint

was. Evaluation criteria are as follows:

[0088] o: The fingerprint is not noticeable
[0089] A: The fingerprint is slightly noticeable
[0090] x: The fingerprint is noticeable

[0091] (ii) Clarity
Clarity of the decorative paper of the melamine
decorative board was visually observed wunder
oblique light. Evaluation criteria are as follows:
[0092] o: The decorative paper can be clearly observed
[0093] A: Reflection of lights and white blur are

slightly observed
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(iii) Surface durability (1)

A surface of each melamine decorative board
was wiped back and forth 100 times by dry cotton
waste under a load of about 300 g/cm2, and change in
gloss level on the surface was visually evaluated.

Evaluation criteria are as follows:

[0094] o: Change in gloss level is not observed
[0095] A: Change in gloss level is slightly observed
[0096] x: Change in gloss level is observed

(iv) surface durability (2)

The surface of each melamine decorative board
was wiped back and forth by dry cotton waste under
a load of about 1 kg/cm?2, and change in gloss level on
the surface was visually evaluated. Evaluation
criteria are as follows:

[0097] 5: Change in gloss level is not observed when or
before the surface was wiped back and forth 500
times

[0098] 4: Change in gloss level is observed when or
before the surface was wiped back and forth 400
times

[0099] 3: Change in gloss level is observed when or
before the surface was wiped back and forth 300
times

[0100] 2: Change in gloss level is observed when or
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before the surface was wiped back and forth 200
times
[0101] 1: Change in gloss level is observed when or

before the surface was wiped back and forth 100
times

(v) Refractive index

A refractive index on the surface of each
melamine decorative board was measured with
multi-wavelength Abbe refractometer (DR-M2,
manufactured by Atago Co., Ltd.). Refractive index
was measured at a wavelength of 589 nm.

(vi) Surface hardness

Surface hardness of each melamine decorative
board was measured under a load of 1 kg according to
JIS K 5600;1999 (general testing methods for
paints).

(vii) Abrasion resistance

Abrasion resistance of the surface of each
melamine decorative board was measured according
to JIS K 6902;1998 (testing method for laminated
thermosetting high-pressure decorative sheets)
(Evaluation results)

Tables 1 and 2 show the evaluation results. In
Table 1, “(b1):(a)” represents a weight ratio (in solid

equivalent) between the siloxane graft-type polymer
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(b1) and the organosilica sol (a). In Table 2,
“(b2):(a)” represents a weight ratio (in solid
equivalent) between the cold glass coating agent (b2)

and the organosilica sol (a).

[0102] [Table 1]

sibxane | organo- %12; anti- surface | surface ab_ra;bn

graft-type| silba | o 1y.col 4 o) |@PPEAr- fnger- chrity dura- | dura- | refractive| surface [T°SB™ENCe

pokmer |  sol | hess | ance | print bility | bilty | index [hardness abraz on

vaue

) @) nd property ) @ ftin es]
Embodiment| 7yogon | PA-sT| 190 | 3 | O | O | O| O | 5 | 148 | OH 610
Embodient| 7xggo | PA-sT| 110 | 05| O | O O | O | 5 | 148 | W | 50
Embodient| 7xopo | PA-sT| 140 | 15 | O | O | O | O | 5 | 147 | o | 630
Embodment) 7xo24 [ PA-sT| 14 | 3 | O | O | O | O | & | 148 | ™ | 60
Embodiment| 7x-o21 ( PA-sT| 15 | 3 | O | O | O| O | 5 | 146 | & | 610
Embodment) 7x-o224 | PA-ST| 124 | 3 | O | O | O | O | 5 | 147 | 9 | 610
Embodinent| 7y oozt | PA-sT| 148 | 3 | O | o [ O | O | & | 146 | o | 600

Embodin ent m ethano |

g o zx-022h | TR 1901 3 f O f O | O O | 5 | 147 | OH 600
Embodinent 7y a1 |NPEST1 110 | 3 | o | o [ O | O | 5 | 148 | oH | 600
Embodment) 7x-co7c | PA-sT| 120 | 3 | O | O | O O | 5 | 147 | 8 | 610
Embochent) zx-oo1 | PA-sT| 120 | 3 | O | O | O | O | 5 | 147 | oK 610
Embodment| 7xo22 | PA-sT| 120 [ 3 | © | O |O| O | 5 | 148 | & | 60
Embodient\7xo2sR| PA-sT| 140 | 3 | O | O | O| O | 5 | 148 | O | 60
Embodment 7x-036 | PA-sT| 120 | 3 [ O | © | O | O | 5 | 148 | o4 | 630

[o103] [Table 2]
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col after- . abrasbn
cﬁ::'rs;g *Siva 62):0) g]r:f_ appear- f?]rge';— chriy sg:f;tie Sclilt:g(ie refractive| surface resitance
agent sol ness | ance | prit bilty | bility [ ndex |hardness| abrasion
62) @ L] property m ) N ‘;Z]
Embodment) Stegistall past{ 110 | 3 | o | o | o | o | 5 | 146 | oH 590
Embodment) Sragustall ppsr | 120 [ 05| o | o [ o] o | 5 | 148 | on 580
Embodment| Staguskall ppst| 120 | 15| o | o |o| o | 5 | 141 | e | 10
Embodment) Stagsstall past| 14 | 3 | o | o [o| o | 5 | 148 | o 590
Embodment| Stagustall past| 15 | 3 | o | o |o| o | 5 | 148 | o 600
Embodment| Stagustall ppst| 124 | 3 | o | o |o| o | 5 | 147 | on 600
Embodment| Stagstall ppst| 18| 3 [ o | o | o | o | 5 | 146 | o 610
Em bozdz'm ent S:a(ig;goital n; ﬁéi;aggli 110 3 0o o e o) 5 1.46 9H 580
Emboz%ment SiAaeg;goital NP_CSBST 110 3 o) e} 'e) 0 5 148 oH 600
e B irsa) | PAST| 110 | 3 | o | o [o| o | 5 | 147 | on 610
Expormental zx-oz21 | PA-ST| 13 | 3 | o [ O | o | a | 1 | 146 | ™ 600
Epernental zx-o2m | PA-sT| 120 | 3 | O | A | A| O | 5 | 141 | on 600
Expornenal 2x-o22 [mBAG=sT[ 170 | 3 | © | © | O | x | 1 148 | < 610
e e S heea” | PA-ST| 13 | 3 | o | o [o| a | 1 | 14 | 600
B e S | Pa-sT[ 120 | 3 | O | A | a| 0| 5 | 147 | on 610
e e S e (BACST/ 110 | 3 | © | O [ o x | 1 | 148 | 600
cé’)’:‘aﬁ‘a&t.’{e mekm ne decorative board | - o) X X - 1.66 9 580

As shown in Tables 1 and 2, in the melamine
decorative boards of Embodiments 1-24, a
fingerprint was less noticeable, and a printed
pattern had high clarity. Moreover, the melamine
decorative boards of Embodiments 1-24 exhibited
high surface durability, high surface hardness, and
high abrasion resistance. In contrast, in the

melamine decorative board of Comparative Example
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board As shown in Tables | and 2, in the nelam ne
decorative boards of Enbodinents 1-24, a fingerprint was |ess noticeable,
and a printed pattern had high clarity. Moreover, the nelam ne decorative
boards of Enbodi nents 1-24 exhibited high surface durability, high surface
har dness, and hi gh abrasion resistance. In contrast, in the nelam ne
decorative board of Conparative Exanple 1, a fingerprint was noticeabl e,
and a printed pattern had low clarity. [01041FI G phot ograph show ng

1, a fingerprint was noticeable, and a printed
pattern had low clarity.

[0104] FIG. 3 1is a photograph showing surface
conditions of the melamine decorative boards of
Embodiment 1 and Comparative Example 1. A right
half of the photograph corresponds to the melamine
decorative board of Embodiment 1, and a left half
corresponds to the melamine decorative board of
Comparative Example 1. As is clear from this
photograph, in the melamine decorative board of
Embodiment 1, the decorative paper had a high
clarity, whereas the melamine decorative board of
Comparative Example 1 was whitish and a
decorative paper thereof had low clarity.

[0105] FIG. 4 is a photograph showing a fingerprint
attached on the surface of each melamine decorative
boards of Embodiment 1 and Comparative Example 1
when anti-fingerprint property was evaluated using
an actual fingerprint. A right half of the
photograph corresponds to the melamine decorative
board of Embodiment 1, and a left half corresponds
to the melamine decorative board of Comparative
Example 1. As is clear from this photograph, in the
melamine decorative board of Embodiment 1, the

fingerprint on the surface thereof was far less

45



conditions of the nel am ne decorative boards of Enbodi nent 1 and
Conparative Exanple |I. A right half of the photograph corresponds to the
nmel am ne decorative board of Enbodinent 1, and a left half corresponds to

t he nel am ne decorative board of Conparative Exanple 1. As is clear from

t hi s photograph, in the nelam ne decorative board of Enbodi nent 1, the
decorative paper had a high clarity, whereas the nelam ne decorative board
of Conparative Exanple 1 was whitish and a decorative paper thereof had | ow
clarity. [0105]FIG 4 is a photograph showing a fingerprint attached on the
surface of each omlcamnk déconathue bpatkls ©hrEabeds freimte n ahdnGanpar ati ve
Exanpl e 1 when anti-fingerprint property was eval uated using an actual
fingerprint. Addghtatialé lobatrlde qthdl egrppha tove eEponuy lteo I.he Trkeiani ne
decorative board. of Enmbodinent 1, and a left half corresponds to the

mel ani ne decor asi vatbsabutefd Commparth ¢ vefExanpileat. Mbei smebaminemthis
phot ograph, in the nel am ne decorative board of Enbodinent 1, the
fingerprint ondefoButreeeensreof fasbpsimesd Insncéudsise thmadorhat on
the surface of the nel.am ne decorative board of Conparative Exanple 1. This
is attributed ¢8RS XE 1RASX LAY &FePani ne decorative board of Embodi nent

1 includ I f ti | hd I 6, [0106] Th | uati ol It of
cach of TRORE) an nodearbhd b HoaF B8 \OF Bk peh  RoRtar "ExEhbl B8 P énd 3 vas
lightly inferi ] h ' '

dur abi 11ty [ofBAS TRt WRls SASRERAPORRETLR) MR el B K L0 4 o

Ex [ t al l&r; ieght inferd t - Of di t
T2 i n ant - [ ooBr et opeety e it o Ot bHoe] Tha R e Tecur

of each of the marhngudga@caidiwves PoRIds of Experinmental Exanples 4 and 6
was slightly inferior to that of each of Enbodi nents 1-24 in surface

durabilifglamd surfBhe hasdadsstidnlherevalldation resw t eleldmmived ani ne
decorative board of Experinmental Exanple 5 was slightly inferior to that of

each of Enbodi menterdtidde i hoantd - 6 f nferpe ¢ nih eprioper Ex sanghlel &2 i twas C L. A
TM S A conposition conprising: (a) an organosilica so!; and (bil) a
si | oxane graft stlypbtpwliynkeriont &b ndua by fceapbsd fikig i ¢ domi awet s dsidd or
acrylic resin with siloxane and/or (1j2) a cold %I ass coating agent;
in anti-fingerprint property and clarity.
[0108] The evaluation result of each of the melamine
decorative boards of Experimental Examples 4 and 6
was slightly inferior to that of each of Embodiments
1-24 in surface durability and surface hardness.
[0109] The evaluation result of the melamine
decorative board of Experimental Example 5 was

slightly inferior to that of each of Embodiments 1-24

in anti-fingerprint property and clarity.
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wherein a mxing ratio of a conposition of said organosiliea sal and said
siloxane graft-typo polyner is in a range of 4 to 18 parts by weight of o
ga.nosilica sol per one part by weight of siloxane graft type polyner; and
wherein a mxing ratio of a conposition of said organasilica soil and said
cold glass coating agent is in a range of 4 to 18 parts by wei ght of
erganosilica sol per one part by weight of cold glass coating agent;

and wherein said conposition has ergipégtive index of 1.5 or |ess when
cured. The conposition according to claim 1, wherein said ing ratio of
said organosilica sol and said siloxane graft-type polynmer is based on
solid eqPivaligts of sali anosilica sol and said siloxane graft-type

d
pol yrer,~and é:roerflr?(’ssditd_o??ir Pﬁbpféﬂ%g()f sai d organosilica sol and said
cold gl ass coqépggaﬁggg&“ig pﬁ%gdagTiéggad equi val ents of said organosiliea

sol and said c coating agent A transfer sheet conprising: a
base material (pand , sn(mgag%rmg%atﬂt%'y SPBRAY R0t NEb PaRR oFRL Byl al, sal d

conposition conprising: (a rganosifica sal; and (bl) "a SI'1OXii

ne graf ted ¥Rf PRIWEIfIeRdimed oy £ ogPost i Mk fdiond N@ it BSkRl Okad@ ylic
resin wth siloxane and/or (b2) a cold glass coating agent; wherein

a mxinmhrarbe W2p LYMASicll @R 6OERIhS A esaid organosilica mil and said
sil oxane graft-type polynmer is in a range of 4 to 18 parts by wei ght of
organosi l i ca soheperinone paikihy weight of @i | oxaneo griafotn t yfe spaldymer; and
wherein a mxing ratio of a conposition of said ganosi lica -sol and said
col d gl asszgoatsithic agemt airsd isnial sahgs acfe & taftrd yper e lyymwei ghti nof
erganosilica sol per one part by weight of cold glass coating agent;

and wher@irpsgiedodofipbei t Bonaas Byr & ¢kt vel iaRanesilic grol e when

cured. 4. A nmethod for praqducing. a nelam ne decorativ? board, the nethod
conpri sitge sk apé by weight of Siloxane graft-type polymer; and

wherein a mixing ratio of a composition of said
organosilica sol and said cold glass coating agent is in a
range of 4 to 18 parts by weight of organosilica sol per one
part by weight of cold glass coating agent;

and wherein said composition has a refractive index

of 1.5 or less when cured.

2. The composition according to claim 1, wherein said
mixing ratio of said organosilica sol and said siloxane
graft-type polymer is based on solid equivalents of said
organosilica sol and said siloxane graft-type polymer, and
wherein said mixing ratio of said organosilica sol and said
cold glass coating agent is based on solid equivalents of

said organosilica sol and said cold glass coating agent.

3. A transfer sheet comprising:
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stacking the transfer sheet according to claim3, nelamne resin

i npregnated paper, and a core material; applying heat and pressure to above
stacked. body; and renoving the base material. The transfer sheet according
to claim3, wherein said 48 mxing ratio of said organosilica sol and said
sil oxane graft-type polynmer is based on solid equival ents of said
organosilica stil and said siloxane graft-type polyner, and wherein said

m xing ratio of bsedia medganasili iagadSol and said cold glass coating agent is
based on. solid equivalents of.said qrganosjlica sol and said. cald gl ass
coating agent 2 I POt Hiiode Getde ae vé”bo'éifla g’cﬂﬁﬁi%ﬁ%"g‘?“&‘lcmsé‘lr‘ﬂat erial;
and | ayer havin%.a refractive index of 1,5 or less fornmed on a top surface
of sai d CHP® HHtePParC B Bi'45t Afer bei ng conposed of a cured product of a
conposition, said composition.caonprising; (a) an organosilica sol; and.

(hl) a siloxazg)g?gfg?gﬁﬁ%pﬁgfﬁ ngogbfhlged by conpositing fluorine resin
Cheoorylic resbit b siiexans apdadh (PpL Aptaldokassy Eashbiag. pgent:

wherein a mxing ratio of a conpdsition sfng said organosilica sol

and sai g, 5| 0xans n Allrd iRk A STBT0 # Sa bRy &id N8 Pfwithos1fh Panls by
wei ght of organosilica eel per one part by weight of siloxane graft-type

pol ymer ;3 aRdo WhEs £) m @ oTidXigd skat b t9h g2 a@Wesi tion of said organosilica
sol and said cold glass coating agent is in a range of 4 to 18 parts by

wei ght of organhsirleli@a ssahipen gonatpardf by seghd s oficaolab glpassiagat i ng
agent. 7.The nelam ne decorative board according to claim®6, siloxane
graft tyyeipalynen oiss 1 bes exb lon nsbl 4 adi degiil wal seme sg vd f sdiyth ©noakiosidd ca so |
and said sitaxano graft-type polyner, and wherein said mxing ratio of said
or ganosiilsi ta saftaage odi 4 tolld gl asss doatwedgddent @12 havesdlonasorl d

equi val ents of said organosilica sal and said cold. glass coating agent.
per one part by weight of siloxane graft-type polymer; and

wherein a mixing ratio of a composition of said
organosilica sol and said cold glass coating agent is in a
range of 4 to 18 parts by weight of organosilica sol per one
part by weight of cold glass coating agent;

and wherein said composition has a refractive index

of 1.5 or less when cured.

4. A method for producing a melamine decorative board,
the method comprising steps of:
stacking the transfer sheet according to claim 3, a
melamine resin impregnated paper, and a core material;
applying heat and pressure to above stacked body;
and

removing the base material.

5. The transfer sheet according to claim 3, wherein said
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mixing ratio of said organosilica sol and said siloxane
graft-type polymer is based on solid equivalents of said
organosilica sol and said siloxane graft-type polymer, and
wherein said mixing ratio of said organosilica sol and said
cold glass coating agent i1s based on solid equivalents of

said organosilica sol and said cold glass coating agent.

6. A melamine decorative board comprising:

a core material; and

layer having a refractive index of 1.5 or less formed on a
top surface of said core material, said layer being
composed of a cured product of a composition, said
composition comprising:

(a) an organosilica sol; and

(b1) a siloxane graft-type polymer obtained by compositing
fluorine resin or acrylic resin with siloxane and/or (b2) a
cold glass coating agent;

wherein a mixing ratio of a composition comprising said
organosilica sol and said siloxane graft-type polymer is in
a range of 4 to 18 parts by weight of organosilica sol per
one part by weight of siloxane graft-type polymer; and
wherein a mixing ratio of a composition of said
organosilica sol and said cold glass coating agent is in a
range of 4 to 18 parts by weight of organosilica sol per one

part by weight of cold glass coating agent.

7. The melamine decorative board according to claim 6,
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wherein said mixing ratio of said organosilica sol and said
siloxane graft-type polymer is based on solid equivalents
of said organosilica sol and said siloxane graft-type
polymer, and wherein said mixing ratio of said
organosilica sol and said cold glass coating agent is based
on solid equivalents of said organosilica sol and said cold

glass coating agent.
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