DESCRI PTI ON  COVPOSI TI ON, TRANSFER SHEET, MELAM NE
DECORATI VE BOARD, AND METHOD FOR PRODUCI NG MELAM NE
DECORATI VE BOARD TECHNI CAL FI ELD [ 0001] This
invention relates to a conposition, a transfer sheet,
a, nelam ne decorative board, and a nethod for
produci ng the nel am ne decorative hoard. BACKGROUND
ART [0002] A nel ani ne decorative board is used as a
hori zontal surface for a counter, a desk, and others

because of its excelb@go%@ e[‘f(f)?\? in surface

har dness, heat resistance, abrasion resistance and
the |ike. The nel am ne decorative board is generally
obt ai ned by stacking a nelanine resin inpregnated
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paper, and then applying heat and pressure to the

D#@CORAPEYE BOARDR, AND fMETHOBSFORB PRODUYCING
(see Patent Docunents 1-3). The nelamne resin
I mpr egnat ed patA B hNfade £ € © R alit BY iedB O\ Riipr egnat i ng
a pattern base paper for | decorative board with a
resin liquid conposed primarily of
mel am ne-formal dehyde resin and drying the
TEGHNgaddd FJdE Ld n base paper. The phenol resin
i egnated. core paper is obtained b
[OO(r)r[ﬁ g his invpegtion relates toy 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 wused 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 1is

obtained by impregnating a pattern base paper for



I npregnating a kraft paper with a resin liquid
conposed primarily of phenol -fornml dehyde resin and
drying the inpregnated kraft paper. Patent Docunent 1:
Unexam ned Japanese Patent Publication No.

I -100- 199528 Pat ent Docunent 2: Unexam ned Japanese
Patent Publication No. 2005-199495 Patent Docunent 3:
Unexam ned Japanese Patent Publication No,

2005- 146272 DI SC LOS RE OF THE | NVENTI ON PROBLEMS TO
BE SOLVED I%Y THEbI NVENTI 0003]. The aflf.i el.a3ni ne d
decof SEPTE BE&r dPRAY ExcBitent? Juttdte h3MdTesSORBESC
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virt eristics o Fesih used therein.
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further disadvantage is that a pattern on a printed
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of lights and white blur on a nelam ne resin | ayer.
[ 00041 dTkler ypnes arlte iinuemteigoma ved kmddti papreder to
over conme such conventional disadvantages. It is an.
obj &atentt Hroprasemit i hvebtn onampipedvitiepanese Patent
conmposition which can be used in producing a
Publication No. H06-199528
Patent Document 2: Unexamined Japanese Patent
Publication No. 2005-199495
Patent Document 3: Unexamined Japanese Patent

Publication No. 2005-146272

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] 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 in
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



mel am ne decorative board on which a fingerprint and
the like is |l ess noticeable and a pattern on a
printed paper can be clearly exhibited; a transfer
sheet which can be used in producing the nel am ne
decorative board; the nelam ne decorative hoard; and
a nethod for producing the nelam ne decorative hoard.
MEANS TO SOLVE THE PROBLEMS (0005] A conposition of
the present invention includes (a) an organosilica
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a conposition’inc Gdi I ng the conponent and t he
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conponent e conponent (b2), and
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conponent (bi), and the conponent (b2). (0007] The

conmpebiétdn ©f tdtee prpgesentnvdmiontican be psedide a
for exanple, for formng a lowrefractive index |ayer
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present invention on a surface of a nel am ne
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having the low refractive index |aye which is
and the like is less noticeab e and a pattern on a

printed paper can be clearly exhibited; a transfer
sheet which can be used in producing the melamine
decorative board; the melamine decorative board;
and a method for producing the melamine decorative

board.

MEANS TO SOLVE THE PROBLEMS

[0005] A composition of the present invention includes
(a) an organosilica sol; and (b1l) 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



conposed of the cured product of the conposition of
the present invention, fornmed on the surface thereof,
a fingerprint adhering on the surface is |ess

noti ceable. This is because the |ow refractive index
| ayer has a lower refractive index than that of a
nmel am ne resin |ayer and, therefore, a refractive

i ndex difference between an adhering fingerprint and
the low refractive index layer is smaller than. that
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wth high design'quality. 4 [0008] In the decorative

boar ¢ s@fd,t her Féf)@aﬁl@xrﬁlé,n?@f‘tﬂo(}ﬁnin? Adewhee fioxetive index
refractive index |ayer conposed of the cured product

of theyaboyemdesses dbefl aconpesi pirodust Jthedcompbeition
surface, the fingerprint adhering on the surface is
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is clearly exhibited, whereby the high design quality
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preferably has a refractive index of (1.5 or less. _By. .
sett bAg hd aefr gcth ¢ d omdedraetive dpdiessdayee which is

H ngg(r)?nrri)gtse eg%nt?}?estt:{llrledl %Si'% l%itcoe k}g ee %r(])%ltpr(])esition of
the present invention, formed on the surface thereof,
a fingerprint adhering on the surface 1is less
noticeable. This is because the low refractive
index layer has a lower refractive index than that of
a melamine resin layer and, therefore, a refractive
index difference between an adhering fingerprint
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.



pattern on the printed paper is exhibited nore
clearly. [000)9] A transfer sheet of the present
invention includes a base material and the
above-descri bed conposition disposed on the base
material. The transfer sheet can be used for form ng
the low refractive index |ayer on the surface of the
nmel am ne decorative board. The transfer sheet makes
it easy to formthe Iom1refractive i ndex layer. [O
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r enovi ng ase materi al the transfer she
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board having the low refractive index l'ayer on
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appl ying heat and pressure, tenperature is preferably

in apriangd pfapld P-13801€arbnc phebsts @, ivehepredfertdid thigh
in a range of 5-10 MPa. BRI EF DESCRI PTI ON OF THE
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showi ng a nethod for producing a nelam ne decorative
boar bayPr@refesakhlyebrisonat e &i alet w ewnghroniafglad or less.
structure of the nelam ne decorative board.
By setting the refractive index to 1.5 or less, the
fingerprint becomes still less noticeable and the
pattern on the printed paper is exhibited more
clearly.

[0009] A transfer sheet of the present invention
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.

(7 |



FIG 3 is a photograph showing clarity on a surface
of the nelam ne decorative board. Aright half
corresponds to a nel am ne decorative board of

Enbodi nent 1, and a left half corresponds to a,

mel am ne decorative board of Conparative exanple 1.
FIG 4 is a photograph showi ng to what degree a
fingerprint adheres onto the surface of the nel am ne
decorative board. A right half corresponds to the
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CARRYI NG OQUT THE | NVENTION [0013] Hereinafter, the

prespnk fenudilyl 00 W +hnke ode5elDbdfiPian detail. A
sil oxane graft-type polyner (a conponent (bi)) used
in a conposition of the present invention. is
obt ai ned by conpositing fluorine resin or acrylic
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[Ogi?ﬁt-ty%eug?l rirgragagx?)elanatory view showing a method
for producing a melamine decorative board.

FIG. 2 1is a sectional side view showing a
structure of the melamine decorative board.

FIG. 3 is a photograph showing clarity on a
surface of the melamine decorative board. A right
half corresponds to a melamine decorative board of
Embodiment 1, and a left half corresponds to a
melamine decorative board of Comparative example
1.

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.



obt ai ned by copol yneri zing foll owi ng conponents: (A)
2-70% by wei ght of organic solvent-soluble fluorine
resin having radi cal poly>nerizable unsaturated bond
via urethane bond, (B) 4-40% by weight of

pol ysi | oxane which is radical polynerizable at one
end shown by a followwng fornmula | (wherein R 1
represents a hydrogen atom or a hydrocarbon group
having 1-10 carbon atons; R'', Rs, R4, R 5, and R6,
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group having 1-10 carbon atons; p represents an
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nore), and (C) 15-94% by wei ght of radica

pol yiwdezabh¢esonomer which is unreactive to the

conponent (A) under radical polynerization reaction

condition, except polynerization reaction with s.

doubl e bond. . 0014¥{&Fornula 11 1 a2 4 U2~C. O 3|

BEST MODE FOR CARRYING OUT THE INVENTION
[0013] Hereinafter, the present invention will be

described in detail. A siloxane graft-type polymer
(a component (bl)) used in a composition of the
present invention 1is obtained by compositing
fluorine resin or acrylic resin with siloxane.
Specifically, the siloxane graft-type polymer can be
obtained by copolymerizing following components:
(A) 2-70% by weight of organic solvent-soluble
fluorine resin having radical polymerizable
unsaturated bond via urethane bond, (B) 4-40% by
weight of polysiloxane which 18 radical
polymerizable at one end shown by a following
formula 1 (wherein Rl represents a hydrogen atom or
a hydrocarbon group having 1-10 carbon atoms; R2,

R3, R4, R5, and R¢, which may be mutually same or

different, represent a hydrogen atom or a



S R [0015] [Formula 21 CH2 LC-O-+Ah)~G )R®% | ~ SA
Anot her exanpl e of the siloxane graft-type polyner
obt ai ned by conpositing fluorine resin or acrylic

resin with siloxane includes a polyner which is
obt ai ned by copol yneri zing foll owi ng conponents: (A)
2-70% by wei ght of organic solvent-soluble fluorine
resin having radical polynerizable unsaturated bond

vi a urethane bond, (B) 5-55% by weight of

pol ysi | oxane whi ch is radical olLynmeri zable at one
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of the siloxane graft-type polyner obtained by
CONMPR&iig I UPrd b bashR o s; RacCRA | RIvesRniwidhd R12,

sil oxane includes a polynmer in which an acrylic-type

(co)pdlwemagnbal modumlly same or different, represent
a hydrogen atom or a hydrocarbon group having 1-10
carbon atoms; p represents an integer of 0-10; and q
represents an integer of 2 or more), and (C) 15-94%
by weight of radical polymerizable monomer which is
unreactive to the component (A) wunder radical
polymerization reaction condition, except

polymerization reaction with a double bond.

[0014] [Formula 1]
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curabl e group, having radical polynerizable
unsaturated bond via urethane bond and al so being
soluble in organic solvent, is used in place of the
conmponent (A) in each of the above-described siloxane
graft-type polynmers. [001 7] Commercially avail abl e
sil oxane graft-type polyner obtained by conpositing
fluorine resin or acrylic resin with siloxane

i ncludes ZX-007C, 7X-001, 7X -022, ZX-02211, ZX-028R
ZX-036 (all are mnufactured by Fuji Kasei Kogyo Co.,
Ltd.) and the |ike. [0013] A cold glass coating agent
(a conponent (b)) wused in the conposifgion of\ the
present inventfon ncl udes one whi f

i oni zing al copol - gol ubl e organosiljcgn co in a

sol uti opycagnosed of__wafer r ' ol v d

addi ng tET“'lzereto hal ogen and gg&’(&%%gi ys 397. 9] (2
A role of gas, ionis to inhibit a ease |i n fan

anmount of Si Q2 due to generation am? vql ati Ig*&ALi on

of SiF8 by reacting with F- ion. 133-' ton reacts with

F- ion to generate BF4 conplex ion, and B in the

BF.,,- conplex ion is replaced extrenely easily by S

in Si(AdiAndtherobexiampille-, ofi tdoapledoxame Eraft-type

Hydr ol ysis and dehydrating condensat=ion_ represented

by theljorenl abthenenl aby zocepersdtedg findramearesin or

result, netal.-oxide glass is obtained at an .
acrylic resin with siloxane includes a polymer which
is obtained by copolymerizing following components:
(A) 2-70% by weight of organic solvent-soluble
fluorine resin having radical polymerizable
unsaturated bond via urethane bond, (B) 5-55% by
weight of polysiloxane which is 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.

[0016] Still another example of the siloxane graft-type

polymer obtained by compositing fluorine resin or



anbi ent tenperature range. Residual Fs+ ion is

vapori zed and di sappears as B(OCH3):{ by the presence
of methanol (CHs-"), and F- ion is vaporized and

di sappears as HE' by catalytic reaction with 011-
group or others contained in the base material and

the like. Here, R represents an al kyl group, M
represents a netal, and X represents hal ogen. [00201
133+ + dX ---+ BX4. MC3R)n + BX4 + n/2H20 ---+ MX

1 f331- 1, +7 H20 .- )
O REILG FEFER b ST RO i & GO Eer in
| [ j Lat | g
cxaniey 7 ARE R IPLON PR (L I poltaining a

trief hexyaQr ang%cea;%)  PHSy gf ef@&h?calcogggﬁﬁ%ﬁ%ble

of Bd+ ion in tion solufion is pref y in a

rangg nQfa tha P2 10q0beRld IV iLrur8hag@N bd#A hhd also being
preferably F-, d-, or a mxture of F- and Cl-. A

conpeyndbisedinas rital ©HeNs d PRe BOUT € WBY dbenafla e f the
whi ch produces F- 1on or C ion in the reaction

sol utbanmpoAs it i(0n) sdwr ceadlor ekamile, abovori-duscribed
hydrogen fluoride NH_1F: HF, sodium fluoride NaF, and
the bikexane pgreffértppe. pAdyGrerson source, for 11.
exanpl e, ammoni um chl oride N L4Cl and the |ike are

[0 3t & er ablGo m{1p@2 Ll adbymeract ailabkyvai balnxasel d gragstype

coating agent _includes, Siragusital A6200, Siragusital

3437Bp%pqyner obtained by compositing fluorine resin or
acrylic resin with siloxane 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.

[0018] A cold glass coating agent (a component (b2))
used in the composition of the present invention
includes one which 1s 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 S102 due to generation and volatilization
of SiFg¢ by reacting with F- ion. B3* ion reacts with
F- ion to generate BF4 complex ion, and B in the

BFs+ complex ion is replaced extremely easily by Si

in Si(OR)n to obtain SiFn+1 complex ion.
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(both are manufactured by Bokuto Kasei Kogyo Co.,

Ltd.), and the |ike. [00221 An organosilica sol used

in the conposition of the present invention includes,
for exanple, a colloidal solution including colloida
silicas wwth a particle dianmeter of 1-40 nm (nore
preferably with a dianeter of 7-30 nm stably

di spersed in organic solution. A silica concentration

is preferably in a range of 1-50% by weight, nore

pref 0% by mel ht or S |nhibit elati on
[002?13’&%4}%%?0. al Ia‘§]> avai figk}?%asf"géﬂgsi |i GwRdensation
i ncl ydes, | PA- ST a I

o EPTs el RS Fmiline PRLeY difdfistapted,

e In . t

rmmu‘lf1 urfe:g1 Tos lgkugal %Jaselldé Sgylaséﬁ%htgmed S

uar55%&ﬁ%glt%tﬁb%%tr@p@n%@ge mengActd 8¢ B U s
Chemical Co., Ltd s ghlink (registered trademark)

0G valpccaflqegan%ﬂu ﬂﬂ@ﬁfﬁﬁéﬂ&ﬁd Ry CBAO @H s Japay  the
K. K. ; and the Iike. [0024 n the conposition of the

pr eSpmtesleﬁﬂ(ﬁéltdfOﬁ}ethalrﬁol pCd erlgbha d & usenars vaporized
organosilica sol obtained by 12 substituting an

aqueaums! shilsiaqgep salr sussnH B b shydrtaplyi tiiiccr salkcteon such OH-
as al cohol and the like. In the organosilica sol

der i ged ufr om tdtdh eysieows tgii hiegh insdlhe draseomaterial and
hydr oxyl groups on a surface of the silica, becones

suf f theediketherdegres, Rhaentrsenihs an alkyl group, M

represents a metal, and X represents halogen.
[0020] B3+ + 4X" — BXy

M(OR)n + BX4 + n/2H20 — MX-y+1 + nROH + B3+

MX'p+1 + nH20 — M(OH), + (n+1)X-

M(OH), —» metal-oxide glass + Hz20

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 1is
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 NH4+F-+HF, sodium fluoride NakF,

and the like are preferable. As Cl ion source, for
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refractive index |ayer of the nelam ne decorative
hoard is fornmed using the conposition of the present

i nvention, adhesion between the |ow refractive index
| ayer and the nelam ne layer is pronoted, and surface
durability of the nelam ne decorative board 1is

t hereby i nproved. Wen the organosilica so] is

di spersed in a hydrophobi c solvent, a surface of the
organosilica sol is hydrophobized in order to
stabilize the or ga anosilica

I i
or gahBaT PAA, oPIapRa p, f BISE6AE Nat < hdvend the like are

suffici ?nt 3rmunt of hydroxyl groups on the surface
t her B6F ) © 3# adhesi on between the low refractive

4RI A A S e
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exanpl e thereo drophilic organi c sol vent

i ncl gy pH, akB nﬁaﬁ%'fﬁ%%'tﬁ'é@%ﬁolgok%qu{ﬁ@éh' Ko @y 8UCo .,
such as a hydroxyl group, a carboxyl group, a

car bdryl.) graau® tleaditkhe |ike. The hydrophilic (polar)
solvent 1includes a protic polar solvent and an

[0GPROti . c Awl argalth sdlivantsolSpesd i im eddaeptem pbsition of
proti.c polar solvent include al cohol -based sol vent
suchths nprhykental toNelntiethylinadlovhes, ifsepreppmple, a
al cohol , ethylene dialcohol, propanol_ and the |ike;
and ceblqiskol o lapisom slmxlehélggcnOAéorﬁbahysflhcas with a

cel |l osol ve et hyl cell solve %tyl cel |l osol ve
n- pr BByt ticle diameter o 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 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



cell osolve and the like. Specific exanples of the
aprotic polar solvent include acetone, dinethyl
sul foxi de (DVSO, N, N-dinethyl fornmam de (DWF),
pyridine and the like. [00261 In the conposition of
the present invention, it is preferable to set a
m xing rati o between the conponent (a) and the
conmponent (hi) so that an anount of the conponent (a)
is 4-18 parts by meight (in solid equivalent) per

ht o co onent n solid

eqU|§3¥’§ﬁt‘|fgtB§}gset?Pngi lfﬁh)unts‘ ’f&f he S@npdhethe 2
t f
hyar D i BERe s R RB e SHefad bt REIARICb Bdikess 1n
SUffJcﬁ%:eg}ga@@rllkgeso?d&?ﬂﬁ@db a\ﬁle'%ﬂe{j% ¥ us silica
refractive®i ndex Tayer and am ne I'S

pronpf ed, 2 E%Bﬁ%§%rff1ﬁ§ﬁro%§fla€'rlo'dﬁfs n tah§u'fffla%'@ BE the

decorat’ive board is ereby “i nproved. Further,

Settéﬂgctah%eﬂfﬂ}ﬁ'éts sQff fi B ROMPOTH Y rd o1 d Owlﬁe(ﬁf thesSow
parts by weight, the anount of the corrponent (bl)

doesy 89k a beDPEei n 14 o oawpeal bf Abea meddlhinendecorative
surface of the nelani ne decorative board, a

fi ngeopridt s bfsoames] stdinlg lthes compioseabde, o itdeapresent
pattern on a printed paper becones still clearer,
[ 002in VR nitiothe add‘pe)smmorbe)tWtemnpr@senthmvemfmctlve
it is preferable to set a mxing ratio between the
conpohdsx {ayeanandhéheomplmmineIpyey taaremoted, and
surface durability of the melamine decorative board
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
thereof is 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

13



amount of the conponent (a) is -18 parts by weight
(in solid equivalent) per part by weight of the
component (b2) (in solid equivalent). By setting the
anmount of the conponent (a) to 4 or nore parts by
wei ght, the anount of hydroxyl groups on the surface
of the silica becones sufficient. 'T hus, the
adhesi on between the low refractive index |ayer and

t he nelanine | ayer is pronoted, and surface

CherRalv e el oven® SRS RBTRLEL | 16 CRBCS BRrsic opolar
the g@f@gﬂwnéﬂlda ﬂf %Bﬁggemgs?vgm&gwas e nyl

anoun t'he conponen oes no econe

smal b3, 4§ 03 r@ﬁﬁglytl’ 241 o1 SYko 19§71tﬁ?coﬁ%|lawb'ﬂﬁylene

decor atlve boar the fingéer prl becones still less
notl&?&b&@hoqlnd t her PpbRIIN onatlb& prigyed planeer and
beconmes still clearer. [00281 Exanpl es of base

mat egé Blo dt5I8Lk asa delr @Rdvemt sheeh afs thethiydserllosolve,
invention include a plastic film 15 and a netallic

foilethyla plkadlosolivem fbutsdanplellasofeleyest er-propyl

film a polyethylene film a polypropylene film a

cel | ophlareg 1vee chinaketlybcélkel osSpfadificaexamples of the

t.riacetylcellulose film an acetylcellul ose butyrate

fil niipaTOFtobyvpnl'arcm@lr‘MetfHnmlladpol 9!9?ﬁ9lnieden imethyl

spdfeuha? (RS ERE RELL Bac

polygg&? q%%eaﬂ{ the 11ﬁ){olynethylpentene film a

[0026] In the composition of the present invention, it is

preferable to set a mixing ratio between the
component (a) and the component (b1l) so that an
amount of the component (a) is 4-18 parts by weight
(in solid equivalent) per part by weight of the
component (b1l) (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 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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pol ysul fone film a polyether ketone film a

pol yether sulfone film a polyetherimde film a
polyimde film a fluororesin film a nylon film an
acrylic filmand. the like can. be used. [0029] As a
metallic foil, for exanple, a gold foil, a silver
foil, a copper foil, a zinc foil, an indiumfoil, an
alumnumfoil, a tin foil, aniron foil (including a

stainless steel (SUS) foil), a titaniumfoil and the

ik b d, [0030 t f h f th :

pr oo EiE STAIRE | of SCart BB br B ded t BF Cethitce m b mine
| yi t gt i - ial..

o0 k8115 S RERLLL 80 58 41 PRSE FELEh L, 91RMess

coat 1ed VAT, ;
ot B e Sae PR P ERT B R R PRk bocomes
bl adgifl9ag1e AL Rod, a die coat nethod, a curtain coat

met hod, a reverse coat nethod, a comma coat nethod

[o@@d]the TH6thiekeo fapo betiy®loayele gheskhansh €6 ntheel, it is
obt ai ned through such nethods is stacked on a

nmel apire€eraddien itopregmnat ed papemgée. Gatic@ redowerer the
resin inpregnated pattern paper and a nel am ne resin

i npr egmep ed eavter(zy padertheoco hepoae wofo?) tsonthat an
applied surface cones in contact wwth the nelamne

r esi M opindgnéttdue papam o Thard, (Abdls 4aA8 predsube wreight
appl ied to_the stacked transfer sheet _and the

mel akithe srdafn qapieghandd gaper 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 1s 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



together with a core material. [00:11.1 A thickness
(after dried) of the lowrefractive index |ayer
formed using the conposition of the present invention
is preferably in a range of O5-15 1|ine when the
conposition is conposed of the conponent (a) and the
conponent (hi). By setting the thickness within this
range, a refractive index of the low refractive index
| ayer easily beconmes 1.5 or less. By setting the film

st 1 as Rt RaboRT oY Frnt BSEHLPREBR (ke SRRTER . o
ol oheRECatEs, He = gf2 ﬁﬁéﬂ?:z?? 5 Rl Ao NP ERB viene

fil npitihy ck Sscélqo;p% '@0f 'eaﬁac%gfl%@'wawéethﬁlmw a

refractlve ayer ess lrkely to occur

appeﬁfﬁw@@tgfcémud@é a1 BE, d@ﬁ%@felt\che@ﬁmﬂoQ@cgmsyrate
excel | ent. [ 003 The thickness (after dried) of

the fiQun ! efr apblyemyrld%lcamref@imq usi pelyRenylidene
conposition of the present invention is preferably in

a raohéooid®. Btlkb, p.poWheiniyticadoopedi filan,isn ethylene
conposed of the conponent (a) and the conponent (b2).

By seitiydg éaheohbilcknfidsnwi thd n tmhvs’@ng@net hefilm, a
refractlve index of the lowrefractive_ index |ayer

easi Pylpceaesnate folmess. Bylymeimylppateinen film, a
thickness tg 0.5 I jmor nore, _the flngerprlnt becones
stilPofBsyldpticcedil®r, ahd PRAYSAtretn bAtPRE prildped 2

paperokf Sr Sts{llllfone 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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clearer on the surface of the nelam ne decorative
board. Further, by setting the filmthickness to 15
lam or |less, whitening of the Iow refractive layer is
|l ess likely to occur, and the appearance of the
mel am ne decorative board becones excellent. [ 033] In
the nmel am ne decorative board of the present

i nvention and a nethod for producing the nel am ne
decorative board of the present invention, the

Lo Dl g " . .
ot B R e SO APER) e be AARaT Tronond BRThdned
resi iy | g, ”%‘u‘&% pﬁP?Ehb%s"bitsa' ?FQckfe‘H o fiXPhfe1PMine
i mprégnat’img a decorative paper for use in a

depofélgifée 1?9@%??%&@9?()%*%5&(3:%@ cQMQ¥d mine resin

pri mar i 0 m ne- resin and drying

the |y eorahed degekat ke PRper. ohfasi smd1d Meh@htresin

of the decorative paper for use in a decorative board

i s prafsrabhuteldor exalayin papange ofs@boutthat  a
80-140 g/ nk. A degree of inpregnation of the resin

l'i que dm bk Ehidis- alpbilbed Byirfadol d@mayg 1mt bemdhictalwith
formula 1., is preferably in a range of 70-i60% for
exanph e. MGG 1 njaVirelse mat ingart e forahe dh Hdp Wi ghChafn etheat
Wi ght before irnpregr:ation rnpregnation Degree of

i npregdatpoessurer ape apglied 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 (b1l). 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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Wei ght before irnpregnation In the nelam ne decorative
board of the present invention and the nethod for
produci ng the nel am ne decorative board of the
present invention, 1in order to inprove abrasion

resi stance on the surface of the nelam ne decorative
board, the nelam ne resin inpregnated overl ay paper
may be stacked as an uppernost |ayer (excluding the
low refractive index |ayer)) and heat and pressure

[OW%i]be W!e'gt dion the Féﬁ?ﬁ%ﬁ%‘j&’) o-fhtehgrelg)a\mlgeffractive

resin inprégnated overlay paper is obtal hed,

exanpl fex by, | %rPr ?82@%& tagzlgéj%lggg{t@ gmétﬁﬁp BaPEIo RS he

a basis wel o] u aresin

|1 qupde seAPIRSE PEIJRId Y 1t Tl BT N6y fonmRd dehyfle) 5-15
resin at a degree of inpregnation of 200-400% and

dryi igh lwhdme i hpregpat gdsovRIhayi Pasd Mpryed[ 0085k he
In the nel am ne decorative board of the present

i nveab hopo ard t {a) mabhbd K orc prgslvgieng (be) . meByridetting
decorative board of the present invention, a core

mat et hal t mhgyk he swsed,t hiihe t haser amiger,i Gheise frabt wiveedn de x
for exanple, by inpregnating a Draft paper with a

resi of ltilgile wonpbsedt pwé mardey biyer easily becomes 1.5
phenol - f or mal dehyde resin and drying the inpregnated

Dr af T pkipey-. BHaspstiweghheofilmhet hkelape ssaper Ui § nm or

f I f I i f t 150-300
S/rﬁﬂg%b%géﬂggrf'géaq%g%g?bgﬁgg]gg é)tilla e?gs 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 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
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the resin liquid, which is defined by the above

mat hematical fornula 1, is preferably in a range of

30-80% for exanple. [00361 The present invention wll

herei nafter be described by Enbodi nents and

Conparative Exanples, which do not |imt the present

invention in any way. Enbodinent | [00371 1.

Production of a conposition One part by weight (in

solid equivalent) of a, siloxane graft-type polyner

was [j xe ithel art Lght (i old d .

equi \gpa‘%ge%gg\n O(Pf a%}ger ga(g%%?%la\ggvgol P(ap,r&esﬁt hfleorsi I'oXane ™ 2

ar af f-to¥hs X-4 yl | ue: , .

aci dH\?aI ue:ﬂg{eygga{;\a}éﬁt lgség%gg?m%g%y%ﬁe?%&%&)qe’ moa

acet éa%ggéopappaa%louﬁansbaq% edgpy, 2 Fuj i Kas@ls S00Y0 of

Co., Ltd-) obtained by conpositing fluorine resin

Wi t hi §ig PXaAe tWes Usathe A% i 11 QudaANoshlictaiSAefined by

| PA- ST (i sopropanol dispersion Silica sot, average

part hclf €l ldivahegem a tlide 20a tidda ] £6rd2u130% by peefbtably in

manuf actured by Nissan Chem cal Industries, Ltd.) was

useda I ®AgST oifs78n16drYanhst leixxanmgwle.i n which a

hydrophilic solvent (isopropanol) is used. (00381 The
[0@BdVe ni IMiashwas adiitad etb minttl 4 sldpr opanol  so that a

total solid content becane 20% by wei ght, and a

conposi tion was obt ai ned.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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(0039] 2. Production of a transfer sheet The above
conposition was uniformy applied to an OPP film
having a thickness of 30 pin by a bar coat nethod so
that an after-dried filmthickness of the conposition
becane 3 lam The OPP filmwas dried to obtain a
transfer sheet 1. In the transfer sheet 1, a |ayer
conposed of dried product of the above conposition
was formed on the LAPP film [0040] 3. Production of a

ol A0S RSO 4 ¥Ea9RLS) A0 aNE! Ly, pper having a

basi’s wei g use i decorati ve board

[0085]] ”p”igl”?h%ﬂg}é/‘iﬂﬁi?}é %Séqbdlle%aw@ tp@ypasgfighe present

primarily o am ne-fornma yde resin. egree of

21 i (pLegnabion LhdtheHesi jdinynd Was S§frdPudPRY the
according to a cal culating nmethod defined by the

abov ¢vet MR ided o f PF 70 @ dlar dhef it paRaedt iavashyon,
paper was dried to obtain a nelamne resin

i mpr egeatednovest oyl papst bd JHO411 RHd ankr dlapartatriive is
paper having a basis weight of 100 gin2 for use in a
decoohtive eihar flomas x4 myrlegnabegd imtpgregnasingl i gquikiraft
conposed primarily of nelam ne-fornmal dehyde resin. A
degreepafr wiphegmatriesn nof litohei ¢ esom pioggidd pasmserilyo of
1.00% according to the cal cul ating nethod defined by
t he phisgvel fFerreaddiedsy deor mile$1in ~Thanidhpr eghuteg ~ the
decorative paper s dried to obtain a nelamne
{mpreggae:ed V\ﬁra(}tl paper. % balsrlns3 welnght 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.

[0036] The present invention will hereinafter be
described by Embodiments 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:
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resin i npregnated decorative paper 3. [00421 A kraft
paper having a basis weight of 200 g/n2 was

i mpregnated with a resin liquid conposed primrily of
phenol - f or mal dehyde resin. A degree of inpregnation

of the resin liquid was set to 50% according to the

cal cul ating nmethod defined by the above mathenati cal
formula 1. The inpregnated kraft paper was dried to
obtain a phenol resin inpregnated core paper 4.
[00431,As 0 in FIG 1,. five sheets of the.phenol

oo RVARBEZ AL BT B bAHO B0 B A dier TR AT EREed by
nmel agi ne Sjn i nat ed tive 3 o
sheet ‘Of @eéenle:lg’r'#ﬁg reé)sl’n]glg(rir;))); ?g];onta lépdea@\%}ll%%l%ppégpletrmg

2, af'ﬂl@l‘f‘llﬂgetrecgiﬂ h%littr}fem%fég(%xi ee\i{tqvx}ﬁé eiun @Cked\in ¢t

this order. The transfer s i cl udes an

OPP fi and.a i edifp Sigt;i ;
was é%gg‘é{eﬁsgégtahat%tlheIfgr[ikg%}r?i Ipfnﬁ(lhggoggg{em?n dt:lg%trb;cstlon

W t hgi i@ amek gl NG vieasd e  IgWF €12t edi Qvest @y: PaReR (2. nm,
Heat and pressure are applied to the stacked body at

a tegpérAat upe %wf b35&cdrthty phesaurfa afuBe #Pabfor N8@san
m nutes. Then, the OPP filmla was renoved to obtain
a melleevnrie adetndat é we dsgald &b ) aw ashavse dn FIBA-BTASs an
| ow refractive index |ayer 6 conposed of a cured
pr odacgaofosiléceonpobi timonwiasc i oravedh yhrapdudiacesolofent
t he nel am ne decqrative board 5. The | ow

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 pym 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/m? 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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refractive index |ayer 6 was generated fromthe dried
filmlb of the conposition. Enbodinent 2 [0044] A
transfer sheet was produced in the sane nanner as in
Enbodi nent 1 except that the after dried film

t hi ckness of the conposition (a thickness of the | ow
refractive index layer) on the transfer sheet was set
to 0.5 pm Further, a nelam ne decorative board
having the low refractive index |aver forned on a

surfﬁﬁg)ggﬁéﬁgf mas rodug ?h the i§ane, e %ert%§ 300%

e above transf

sheeh opas afped ¢ Egb%g'l%rltaﬁ %@t}fb&r 1‘?1re(13h ¢! the
LR ¥

was pr uce he sane nmann I'n enb

excepp, othat tMein éjlr'ﬁijrﬁl'dlrﬁti" ckngss 9i(n P@%nated

conposition (a thic ness of the low refractive in

| ayeweema&hgaﬂélanﬁher dgheqt twasheatint @ #bePimine resin
Further, a nelam ne decorative board having the | ow

refrﬁﬁtpﬁ/@gnamd@(olvamelrasf gapdrop. a surface thereof
was produced in the sane nmanner as in Enbodi nent 1

[0Gxtépt tHathltahek abover htdnef papshedtawas guasetlasis weight
Enbodi nent 4 [ 00461 A conposition was produced in the
saneo fradfkd gdsn ? nf&nbous ereriin 1aexdepvrafiavea bbrirdg was
ratio between the siloxane graft-type polyner and the

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.

[0042] A kraft paper having a basis weight of 200 g/m?2
was I1mpregnated 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.

[0043] 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
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organosi lica sol was set as follows: the sil oxane
graft type polyner: 1 part by weight in solid
equi val ent) the organosilica sol: d parts by wei ght
(in solid equivalent)) [0047] 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 sane manner as in Enbodi nent 1
except that the above conposition was used. 24

Enbod 5 048 d

EooU L 5t LAPSOL,AGRITRR! Lpo0 i BaHEG T a5
I f.t I t

AT 5 T T PR

graftst][iXR%(qury'f‘Tﬁs %rﬂaerl\t byl‘hwe‘cﬂghs(f'e'il %'ﬁl eled: 1 wh1ch

equi val ent t he organ03| i ca sol parts by wel g

(in §ﬂlclade%qwxyad)@r}t*)f1[1994% Frd fherdrﬁedrﬁmﬁi er of the
sheet and a nel am ne decorative board having a | ow

refrashd yesiooex, lwyer sthoked 96 ghaur tace difierdedilm 1b
were produced in the sane manner as in Enbodi nent 1

excephnibat itrhe cabhoecconpobilii onhws usedamine resin

Enbodi ment $ [0054] A conposition was produced in the

sameimgrnnegnated 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 1la 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 KEmbodiment 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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as in Enbodi ment 1 except that the mxing ratio

bet ween the sil oxane graft-type polyner and the
organosilica sol was set as follows: the sil oxane
graft-type polynmer: 1. part by weight (in solid
equi val ent) the organosilica sol: 14 parts by weight
(in solid equivalent) [00511 Further, a transfer
sheet and a nel am ne decorative board having a | ow
refractive index |layer 25 forned on a surface thereof

wer e pr.oduc i.n.the .sanme ,manner as . n Enbodi nent, |
o copReBIts B e hua Ve (TBETe PR D F AT T,
Enmbogi to: 521 A conposition was produced in the
saneﬁég§2%¥gngggi§ Enbodi ment : 1. except that the

[odh3ing rafi Qra%es_tf‘%ﬁenshlgl%ty\;v%)%anﬁrgrda\%?gagﬁl Pﬁieﬂémeéame

|
and the organosilica sol was set as fo

si | oxpg n@al trd YAG PAEMBS didn PAEL BY eWRIPHE Gt the
solid equivalent) the organosilica solL 18 parts by

wei ghaftéindspd dd fiegui valiekine d90931 st kympdsition (a
transfer sheet and a nelam ne decorative board having
a | obhieknactd wef ithoeX ovayeefrhotived dDmdaxsdafyae® on the
t hereof were produced in the sanme manner as in
Enbotir apstfer exbeptt twats t et abovel Zorposi ti dhiumaber, a
us’edinelamine 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] A composition was produced in the same manner
as 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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Enbodi nent 8 [ 00541 A. conposition was produced in the
sane manner as in Enbodi nent 1 except that, instead
of I PA-ST, the. same anount of nethanol silica so
(met hanol dispersion silica sol, average particle
dianeter: 10 20 TIM Si02: 30% by wei ght,

manuf actured by N ssan Chem cal Industries, Ltd.) was
used as an organosilica sol. The nmethanol silica so
is an 26 organosilica sol in which a hydrophilic

SO|VEq£bC§ﬁH§§5§ﬁ§(1li ae ubed. [0055] Further, a

transfer ‘shee a nel am ne decorative board having

[0({‘/“%5?"" refq %%txﬁ}ﬂgghi@ggﬁ. fg)rJ(PﬁUEﬁ PR BhEWd A manner

ereof were p eaint sane nmanner as I n

Enbodisment B XS8RI d Hat 1t e c APOVERGAMRAS t h3X MBS ratio
used. Enbodi nent 9 [0056] A conposition was produced

i N thetsed@n MBMEN siBSx h A eENPPLF Rty & 8thetrhadnd the
i nstead of | PA-ST, the sane anpbunt of NPC- ST 30

(avevaganadilichesotliwant eet 46-£0 10W s n- pr opyl

cell osol ve dispersion silica sol, Si02 30% by wei ght,
manuf acttined bl o asangChadnt typpel ndodymies; Ltd.pawmas by
used as an organosilica sol. NPC-ST-30 is an

or gamesg hitcbi s oio Liidn ewhiicha ke iy Hr ophi | i ¢ sol vent

; n-propyl. cellosolve)  is used. [0057] Further, ? )
transf ert BReet gamp viligpafPhe 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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decorative board having a |low refractive index |ayer
formed on a surface thereof were produced in the sane
manner as in Enbodi ment 1 except that the above
conposition was used. Enbodi nent 10 [0058] A
conposition was produced in the sane manner as in
Enbodi nent 1. except that, instead of ZX-022H, 27 the
same anount of a siloxane graft-type polyner 2ZX-007C
(hydroxyl value: 58, acid value: 5, solvent species:

I | b I J i o
ooyre B o B7R SPLrAER b oalY rhgr s diEeh, in the

resin,wih,si PN, URSH H3H 18 Sl 1048 NEx ¢ g@fkhtawp%e

pol ynmer. ~Furt ranster sheet and a nelam ne

decog ghive RIRPS NAYbRIw d Qs Egfractive index |ayer
formed on a surface thereof were produced in the sane

mManNNem 8% dim Emodi mrent 1  except that the above
conposition was used. Enbodi nent 11 [0059] A

[o@®aposi t AR oA oiddoaed d ) pitvad 6asE MNYiee s#md Mmanner
Enbodi nent 1 except that, instead of ZX-022H, the
saneaanuntE nfbadsil@onand graddptypk agoltynermiZX@@L ratio
(hydroxyl value: 94, acid value: 0, solvent species:
xyl ebeltinsobu. tthemobilamaniact ua &t thyp Fujpiol ykaeai aadydhe
Co., Ltd.) obtained by conpositin fluorine resin
wi t hosERad@fidigassobed agssqtsp OWgraft-type
pol ymer. Further, a transfer sheet and a .

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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mel am ne decorative board having a |ow refractive

i ndex layer forned on a surface thereof were produced
in the sane manner as in Enbodinent 1 except that the
above conposition was used. Enmbodi nent 12 [0060] A
conposition was produced in the sane manner 28 as in
Enbodi nent 1. except that, instead of ZX-022H, the
same anount of a siloxane graft- type pol ymer ZX-022
(hydroxyl value: 120, acid value: 5, solvent species:

xerne@bbut acet at nanufactured ei
coaybrepro g BRe B e AE RS nat: Av Ao brifTE neotvent
resi (‘m‘@tt}%ﬁ' Ilyg%ngsvga(f used as a siloxane gr aft type

pol y Fehe er, a transfer sheet and a nelam ne

o@@ﬁ?rat | \feuppﬁreg hayi rtzqraan%f’é"fregﬁégt' Vgn d NdeXd @VLhmine

formed on surface thereof were produced in the sane

MBNNgE 3% o th vETBOG i a i n g€ CRIY t@ﬁta&hﬁv@h@l\@ex layer
conposition was used. Enbodinent 13 [00611 A

conppst il ¥as ProdreLeei Bhiche sfan@eBnparodasedn in the
Enbodi nent 1 except that, instead of ZX-022H, the

sames amenin ®h nae 15| 4 9xameEgh dfod inipa tpol yereee pZXth28- Rhe
(hydroxyl value: 100, acid value: 5, solvent species:
but yab cavetcatre pomtubacwmasdibydFuji  Kasei Kogyo Co.,
Ltd.) obtained by conpositiog acrylic resin wth

si | oanbowkisnggdddas a sil oxane graft-type pol yner.

Furﬁher, a transfer sheet and a
[005 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, SiO2: 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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mel am ne decorative board having a |ow refractive

i ndex layer forned on a surface thereof were produced
in the saint, manner as in Enbodinent 1 except that

t he above conposition was used. Enbodi nent 14 29
[00612] A conposition was produced in the sane manner
as i n Enbodi nent 1 except that, instead of ZX 02211,
the sane anobunt of a siloxane graft-type pol ymer

ZX- 036 (hydroxyl value: 119, solvent species: butyl

| 2- I f db i [
S A e B P 08 SR
[ ' . - I )
o oA, ISR RS LA R v

boar d, RaYL 09 &1 W 51139t L¥E thRASX AY Glra UYL WP Puji
were pr i S

surfate there uce n the same manner

i n Egbpdi X t thaty tyh co os'hﬂ;}' o
used. Enbiggimn%%%’slgqg[’oolgg]d'g %yp BRENBACIRROS S o ¥i¥ing

ConNpPRi &+ Pile Gies PR wibkh Wel@Rhnld Rv 88l uderDW v/al &lldxane
of a cold glass coating agent was m xed with 10 parts

by peadbttyxpe polych €gui VRhetnhle 9fa anr 0f ghoosHéctand a
sol. As the cold glass coating agent, one-conponent

coat mg] capamte (tocveaciat bame:d Siasgug taalloAb200fractive
manuf act ured by Bokuto Kasei. Kogyo Co., Ltd.) was
usedindihea cbhstegl agerovadi ngnagent siigfelbeai hberippf 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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m xi ng al cohol -sol ubl e organic silicon conmpound
(SI(OR)4) with alcohol. and the Iike (isopropanol),
and addi ng thereto boron ion 133+ and hal ogen ion F
as catalysts to adjust pHto 4.5-5.0. As the 30
organosilica eel, |IPA-ST (isopropanol dispersion
silica sol, average particle dianeter: 10-20 um

Si 02: 30% by wei ght, manufactured by Ni ssan Chem ca
I ndustries, Ltd.) was used. [0064] The above m xture

cont B bAm SH0Eht deratert Bt WnbptAte b Red22H,
bt aj ped. 6 . ' t .
abovih EoRACaTt PAROAL opbi 1 et v 8 e FAE TR ol fer

thi ckress of %l??dffiolfylﬁ%fﬂ@@f 10%(5 a Ot Rogh §8: t%atsoﬁlg'ent

after-dried m t hi'ckness of t conposi tion beca

3 p%p@h?e@&gfﬂéﬁé)ﬂ@ﬁu 1 8¢ e ttP OPLPL A @ aldtASE &by Fuji
sheet” 11. [0066] 3. Production of a nelam ne

decoKaidee Bupgglo!l @bng Lhel Hragisiginsleebyllsompositing
nmel am ne decorative board having a | ow refractive

i ndekldayaie fosimdwinhasslskace whaseakewhs praodlitesdane
in the sanme nmanner as in Enbodinment 1 (see FIG 1.3.
Enmbogdi ettt pe [190b7in ¢t r dnafréh esheett naass frodloeet iamd a
the same manner as in Enbodi nent 15 except that the
af t emalrd md nfe |de ¢ i akheesbofantchér avipgsiat ilow (wefractive

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
ZX-028-R (hydroxyl wvalue: 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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t hi ckness of the low refractive index |ayer) on the
transfer sheet was set to 0.5 lam Further, a
nmel am ne decorative board having the | ow refractive
31 index layer forned on a surface thereof was
produced in the sane manner as in Enbodi nent 15
except that the above transfer sheet was used.

Enbodi nent 17 [0068] A transfer sheet was produced in
the sane nmanner as in Enbodi nent 15 except that the

-dried film thick fot it
[0 @8ines<S5P T RE 1015 ol @A FROGK Rayfef )t bl & fpanner

tranglery EaloNEnSFE 1 B4R OB L IEL o Ra, FRAE 0921,

decorative boar avi ng the 1ow refractrve i hdex

Syeinloum o0 AL 26P hNSIERE 8" RALECUSEL gl res

sanme nmanner as I n odr nment exce

t r angfyerg §@e@gym,§§pdpaﬁ[®0di 8nts & d Q4789 cfes: butyl

conposition was produced in the sane manner ~as In

Embodicegat el - gxeprinbhat maf fHgt hakido bRet Ween teasei
cold glass coating agent and the organosilica sol was

set Eodpbl @, thedcpl dbghasse Coblyi npagadsditih pantrylic

by weight (in solid equivalent) the organosilica sol:

4 paréesibywaehghitl o ansoliads uegd aa end ) oxTé0graft-type

Further, a transfer sheet and a nel am ne
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
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decorative board having a |low refractive index |ayer
formed on a surface thereof were produced in the 32
same manner as in Enbodi mnent 15 except that the above
conposition was used. Enbodi nent 19 [0071] A
conposition was produced in the sane manner as in
Enbodi nent 15 except that the mxing ratio between
the cold glass coating agent and the organosilica so
was set as follows: the cold glass coating agent: |

Do o YRl Elig b ghe' IR Sl AL rb BRI S gB b Ao
E“”E fica2 LERNSEHEI eﬁ?gt aa{‘xdtiaclg'f'&‘][%ﬁ?etéjf@&%t'z‘be nm,
oard having a | ow reftacti ve index [ayer ornmed on a

Surngnggcft:hegg% Vﬁie weq d h{;aha actdFe FOMPET RSssan

in odi ment "15 eX%cept that’ t ove conposition

was ggfdm iEXNOLH BRIt AR 0D {3].) AvaQmRQsid | on was

produced in the sane manner as in Enbodi nent 15

[o®sagpt t e e t4Igo FeXindlick 1@k é Ov alRell WEebe HN& 160 ds@h@8panol
coating agent and the organosilica sol was set as

f ol | swsthtbea cid th Dlsads dcoamiteg adandamle @0 % by weight,
wei ght (in solid equivalent) the organosilica sol: 14
par t s nldy aweioginp oiibienl wths obtained.
[0065] 2. Production of a transfer sheet
The above composition was applied to an OPP
film having a thickness of 30 nm 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.
[0066] 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
[0067] 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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equi valent) 33 [00741 Further, a transfer sheet and a
nmel am ne decorative board having a | ow refractive

i ndex layer fornmed on a surface thereof were produced
in the sanme manner as in Enbodi ment |ei except that
the above conposition was used. Enbodi ment 21 [00751
A conposition was produced in the sane manner as in
Enbodi nent 1.5 except that the mxing ratio between
the cold glass coating agent and the organosilica so

was set, as oIIowsT the cold gl ass coa{ing agent : %

R T o LIS e U T S 2 R TT AT
[ : ' ' ' i 007

Por i REBRRIES B URLI0h pfé TeSPR by ERHAESADL dHRES 15

boar d,hay/iNgha +| PWer SfbroQPéit‘i«gxI%l% ¢ és,'}Pé@{ whe' fRd pn a

surface thereof were produce sane nanner as

in EphpdicErhehto18Xxcept that the above conposition
was used. Enbodi ment 22 [00771 A conposition was

[om®s8liuced A ntiha sFare §BBREI was | PrEAROEE @At 1Phe same
except that, instead of |IPA-ST, the sane anount of

met hanwh neid | @@ soh (Eehbanbimeditsparssi excdptcals®t, the
manufactured by N ssan Chem cal Industries, Ltd.) was
usedaéiseanried film thickness of the composition (a
thickness of the low refractive index layer) on the
transfer sheet was set to 15 um. 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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34 organosilica sol. Further, a transfer sheet and a
nmel am ne decorative board having a |l ow refractive

i ndex | ayer formed on a surface thereof were produced
in the sane manner as in Enbodi nent 15 except that

t he above conposition was used. Enbodi nent 23 [00 81 A
conposition was produced in the sane nmanner as in
Enbodi nent 15 except that, instead of |IPA-ST, the
same anount of NPC-ST-30 (n-propyl cellosolve

cront B M TR PEREY fpa B EER thp N1 1 8%80p¢ chat the

as

O gapgsiJd €8 58lus Eh LG5 3 46aNST er_sheet and a
£ive d

mel am ne decor % oar aving a low refractive

i ndey J, 8¥&idh8nregdgon a surface thereof were produced
in the sane nmanner as in Enbodinent 1.5 except that

[0dhe]abovey ¢ompp%istik PonWa% H$8% d EFBAd] HETH e 2% QO Ak nAer

conposition was produced in the sane manner as in
Enmbodkment Emécdph etiiiatl 5i sstcead, tdfat Shagusidialg ratio

A8200, the sanme anount of Siragusital B4373(BN)
(manbtaetas rd blye Bokaid Kab®ess Kogyotitg. ,apkedt) wasd the
used as a cold glass coating agent. Siragusital
134378¢h$Nsilica sob-wamperndnaschallioygs® agent
cont ai ni ng al cohol -sol ubl e organic silicon conpound )
(Si (OR) Wheasa bades sconpdin® ame bor dnpaztihy 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)

33



ion B31- and hal ogen ion X as catalysts. The base
conpound and the catalysts are mxed at a ratio of

1.0 parts by weight of the base conpound to | part by
wei ght of the catalysts, and are used after diluted
with a diluting solvent to an arbitrary

concentration. [0080] Further, a transfer sheet and a
nmel am ne decorative board having a |ow refractive

i ndex layer forned on a surface thereof were produced

04 Fa "Ghoy e EoEe: 1 otk STeea. St Ekperidnc A1 EXGlpmdne
1) AI9TRIY;LOB % wgy}ggg%'mhfem PO 8 ayer

ment except e mxing ra

the Péfﬂf@([‘eoﬂra(fct%ﬁi’?&c@o't}i%reoqn%y?@ qrc&?ﬁ@é'd' iGa the

sol was set as the siloxane graft-type

POl Y§Bim e Im PRhle P s Wal T K 8 f0d h ﬁguwéle%t kHLE the
organosilica sol: 3 parts by weight (in solid

equi ¥loend k olifPRYi tfunt Rkeis wsédansfer sheet and a
nmel am ne decorative board having a | ow refractive

i ndeK rhdyelimbartn@d on a surface thereof were produced
in the same manner as in Enbodi nent 1 except that the
[0@DBbYe codposim porsitasnuweds p3® d Expdr inerhals Emanphenner

2) 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 used as an
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A conposition was produced in the same manner as in
Enbodi nent 1 except that the mxing ratio between the
sil oxane graft-type polynmer and the organosilica so
was set as follows: the siloxane graft-type polynmer: |
part by weight (in solid equivalent) the organosilica
sol: 20 parts by weight (in solid equivalent) [00821
Further, a transfer sheet and a nel am ne decorative
board having a Iom1refractive i ndex layer forned on a

f h f d
n 55}%83? S 520Rapt EHt CERG. AbBVADRORodT bh dad 2
I
or od AR U A B TEPR Bodnd HETRER, ol 0 Fefractive

that;,, §Rst e?gggf I Péys e q t@ﬁ Sgneg ANpHRE o}h%@e’%@ §'ere

(but yII1 acet at di sperS| on silica sot, manufactured

Ni ssgh o dehedH cal ﬂl‘i‘gu§55ﬂ@5ma{nh@'r) a\éaﬁnumqquﬁﬁent 15
organosilica so]. nl A CGSST is an organosilica sol

sol veRtepRe€has ©h WA@Y é cdMP RPABInC w § 90833 d .

Further, a transfer sheet and a nelam ne decorative

boarErnbaNhnge&tIQW refractive index layer fornmed on

a surface thereof were produced in the sanme manner as

[OOT\SﬂEnbodlAmnmpoesxd:wn wheet ptived uabdv en cionposi tiom nas e r

used. (Experinental le 4)
as in Embodlment rrg 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 1 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)4) as a base compound and boron
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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 so
was set as follows: the cold glass coating agent: |
part by weight (in solid equivalent) the organosilica
solJ 3 parts by weight (in solid equivalent) [0034]
Further, a transfer sheet and a nel am ne decorative
board having a low refractive index |ayer fornmed on a

f f d d 4 h
" ERaPrant i ShieBe R HEE che 4 o EF Nonbge 1T B base
ercep - BDTVE" coiosi 11617
o ochabip PR Rt b ELE, R had BTRER BT ¥Rio of

excepl phgtsthE Hetloh bF {i0e DELUCAINFCURA €00 358rt by

coati ng agent organosilica s was set a

fol | gusigHh& CQlHb 9&@@&1*@9@ Non A08R%E: uk B4 i diluted
wei ght 5 n solid equival ent) the organosilica sol: 20

part itk weight dilmtseidd e yakent}o8. h@O085larbitrary
Further, a transfer sheet and a nel am ne decorative

boar éo haeimgy satiloaw refractive index |laver fornmed on a
surface thereof were produced in the sanme nanner as
[0080EmbodiFenthe%, exceftramafethesheet 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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above conposition was used. (Experinental Exanple 6) A
conposition was produced in the sane nmanner as in
Enbodi nent 15 except that, instead of |IPA-ST, the
same anount of nBAC- ST (butyl acetate dispersion
silica so], manufactured by N ssan Chemni ca

I ndustries, Ltd.) was used as an organosilica sol.
nBAC- ST is an organosilica sol, solvent species of

whi ch. is hydrophobic. [0086] Further, a transfer

sheet_and a nel amn decoratjyve board having a | ow
refrg@txiﬂfer]irﬂ&ék ar]a&’famfgi‘?re%) on a surface tgher eof

wer e proguced in t.ge sane rrann(fr aa,ai n 1JSE}érrbodi nment 15
except that *thBOSabovR ¥oipssiotT Bh® Rak™ usey 54 me manher
(Corpar o ye xamphe ) T ¥ alpet enaly Wit PRENAg ratio
resin. Inpregnated core ~paper, a sheet of the

el %Tég\?eree&i R hle™PE SINAY &E&Pfﬁcé»’#ge@%‘l?me@”da&d the

sheet the nmelam ne resin ~inpre over |l ay paper

Ver & 8¢ 26ked1i @k e} a sa9Elt L &SI EwA e appl i ed
thereto at a tenperature of 135C and a pressure of 8

MPa for BRen BillEsahe gadhteipea pRIIFMmBE: decorpitve by

board. Each of the phenol resin inpregnated core

papexeithe (inelsniide e gueisialé mp) egnat ed decorati ve

paper, and the nelam ne resin inpregnated overla

paper isthheorgammsdithasol n2Bnpeditrebty 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

37



(0087] Then, the nel am ne decorative boards produced

i n Enbodi nents 1-24, Experinental Exanples 1-6, and
Conparative Exanple 1 were eval uated. (Evaluation

met hod) (i) Evaluation of anti-fingerprint property
using an actual fingerprint An actual fingerprint was
attached on a surface of each nelam ne decorative
board, and it was visually eval uated how noticeabl e
the fingerprint was. Evaluation criteria are as

foll : [9088 . The. fi i.nt i ' I

205 ol ERhe IS ] PHREB Mok, 1L PELREPERLS cno
100 : fi ' [ ti bl 0091 i

[CI arigpy]c/)vé g;giqﬁyogspg?ﬁgr ecsolrlgﬁ‘lp(\?él g:gerem[ the] (o

mel a@;}%equﬁgh%tailvg)pgﬁ{ hvas visually observed under

oblique“light. Evaluation criteria are as foll ows:

[0092] op dbg sleePfiaid UgaRapeb dGidl BEi £ 1147¢ |9h MRS ¥ er
[009:1] A Reflection of lights and white blur are

sl i ghd | dh oRehved O nti i17 Skebpeethutabiné tiilkln A ratio

surface of each nelam ne decorative board was w ped

back eainwlefear t RhlD0 ddlnes gly o y coattiang wegtatundard athe

| oad of about 300 g/cnR, and change in gloss level on

the sgdnoeilesa Waluat 4y sevtalamtfed]owsial uat i on

criteria are as follows: ) i
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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[0094] a : Change in gloss |level is not observed
[0095] A: Change in gloss level is slightly observed

[ 0090] x: Change in gloss level is observed (ivV)
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!cnR, and
change in gloss level on the surface was visually
eval uated. Evaluation criteria are as follows: [00971

[O@SF?ang%‘ ptH @ss Ae\éc%laﬁgd@ Csﬁl? ezgn}ﬁﬂ Eoggn?lamlne

re the sur ate was for

[00933L, o (GHANEE s € 255, ke o S OBSLE VAT YhRTk 1l y o
4

beforé the surface was w pe and fort tinme

[ 0098} r i e £h809G 1 P BFRESE lI:lii‘é‘aijedis v@@%%rﬁ%d‘ﬁ‘%d‘)ﬁn the

before the surface was w ped back and forth

tingeank 8180 n e rChande Mo ©8$n €N ! 15Se§2b,%€ift\/&,(hat the
when or 41 before the surface was w ped back and

fort b0 cldp® dit@dBlw]ad:u&bdnge in gloss level is
observed when or before the surface was w ped back
and {Bxtpge didf e ritiated X &) Rbd réct i ve i ndex A refractive
i ndex on the surface of each

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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nmel am ne decorative board was neasured with

mul ti -wavel ength Abbe refractoneter (DR-M,

manuf actured by Atago Co., Ltdo). Refractive index
was neasured at a wavel ength of 589 aim (vi) Surface
har dness Surface hardness of each nel am ne decorative
board was neasured under a load of 1 kg according to
JI'S K '0600, 1999 (general testing nethods for

paints). (vii) Abrasion resistance Abrasion resistance
of the surface o

readll 68 B BorBAG T (15 1 1S B 6b021C 180 (Y estiag OF the

dﬁcﬂo"ﬂ PO SREARC) g RAATEE (AR, PRPELLFRR FFelam ne
Ity el

?egr ee;s,%ﬁ% gv%@égﬂ r‘%ﬁjot ?ieﬁlogo tTg}%'j eqéa\Pa én% )4 24 the

bet ween atth¢n gl Ilzggqqle %%ffe%_ﬁﬁ%e@' 8%&1a§72 I(;;’t))erari@ the
the organosilica sol

reprase o A theiwhh Eahbo dimes ild  equi val ent)
bet ween the cold Mass coating agent (b2) and the

[0®8 gdnosi ITlkansoth ¢ anellaGhedle e matllvd bdasfiseprodaced
r ~min 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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sierra a orga no d aiU Su ace surface 8re't -t ne ype
silica aaure, Il Inger du-a- drs rr.fr,rrtrva SUr a
Oe pl' rcej - ------mmmmmmmi e polynmer ee iti s
ance print clarity b lity 6i iwindex ardnes E ab sion
ri (bl) (a) rum property d) (2) Et f clue {

Enbodi ment ZX-022H I PA-ST 110 3 0 0 0 0 5 1.48 9H 610
1 Enbednent ZX-022H IPA-ST 1.10 0,5 0 0 0 0 5 148 9H
590 ----------m-o- Enbodi ment ZX-022H | PA- ST 1: 10

1500 O(S%OS é4 %%ﬁgrégg@%%ggnt ZX-022H | PA- ST

1:4 3 0 i ment ZX -022H

7X 022H Ph %}fﬁi‘ie § 0§ el dneTRER EBbard
"""""" wiped back and forth 100 t'f—ﬁpé’g'ﬁ'?ntdr%xcotton
022H SPA—ST 118 3 OO0 0 0 5 1. A6 9H | 600 7

SIRO4 BT P04 D000 909 B4 g
110 818s DeVed dnd481OH H09face was visually evaluated.
Evaluation criteria are as follows:

[0094] o: Change in gloss level is not observed

[0095] A: Change in gloss level 1s 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/cm2, 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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Enbal hment zX 007C IPA ST 1.10 3 0 O0 0 5 147 8H 610
o, "<, .t- . Enbodinent 71 ZX 001
|PA-ST 110 3i O- OO0 5 1.47 9H 610 Enbodi nent’ E
12 ZX 022 IPA-ST 1:10 3 0 0 0 O 5 1:48 8H [ 820

Enbodi ment 3 ZX 028-R IPA-ST NO3 0 0 0 O5 -1A8 9H
620 ------ c--------- Enbodi mrent ZX 036 1 IPA ST 1 10

300__0051,48 9H630 14 3 1111.... ---

-------------------------------------- [ 0103]

[ Tab £2 4 ............ Cal.'T dreg;anti . ES
r<ce*)§u9¥sc b Efare i B oshr iRad K Eheati glbFeh® 200
derag; gl ofs refractive s'urfac e W. %, ee coatlng b2), a)

t hi CF( r Y Sol anc pun bility h4ty i naen hardness

[OP@'iqlam 139?1_“]:}?'_11%6'::’_ﬁ}?g_l_@?s_sPrlng%rlt Ys GHsdRve@PZhRH 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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Enboli ent Siragu al IPA ST 1:1:7 3 00 0 0 pp 15

A6206 5 1.46 9s+ 690 ---------- Enbodi nent 6ira o5

al b A6200 IPA ST i:70 0.5 0 0 0 0 5 148 i 9H 580 _lI1

.......... " Enbodi ment Sieag,isRal 46200 | PA -ST

CWO 1500005 7,47 f 9H 610 17 Erhomort Sira

uaital IPA ST 1A3 QQ QOS5 148 1i 9H 590 is A6200 --
---------------------- n6od neat may us zal |PA ST

1 6 300 QO5 148 9H 600 Enbodi nent Si Ab:sal |PA ST

L 144) ppp O etbd totbadb8Pheq solpfady 1 1B Fahgeo 2

recnate 1983 PR TR S By A i
Enbac 180t 19951k AT ST AR 9200 302 130 2040 @2

: Sldﬁau’éhelof’ andsild€a3s810(4).0 0 5 1.4? 9i1 610 24
84373(1314) 1 erirrnnai F, ZX-022H I PA ST 153 3 0

[op0@]t.. IThKG 7H 600 Exanple !!7 EE men EEnanp a 2 t

ZXO’)2!_IIAQT1’)0Q{'\|’7AVR’A7Ql—|F~‘ﬁﬁl:l:ranan
9 E.| sioenZper@22H ri|BEG| 0 f |1rt0| 3 QeuBod)sudecd] 1.48 <H 61y,
B, pe 2 _ | appRar-q-ting ragtive| purface

EXpC Fth/_fﬁ K Sfalgnu)&v lt;?;t ﬁPA -T-Erl Blar{y %:n:p qﬁlhg UlnA I:\fard msw"

7H 60Gm)Euaﬁp e 4 | ]A6200w&awagusRm . illeinertal Bue

FPAST 126310 A f[‘?m 47 H610 [times]

. . 1U

E’“b!’fr”'@’t 7X-022H | IPA-ST | 110 | 3 o} o| o 5 1.48 oH 610
Embodiment

5 ZX-022H | IPA-ST | 1:10 | 05 o) o 0 o} 5 1.48 9H 590
Embodiment

3 ZX-022H | IPA-ST | 1:10 | 15 o) e} O o) 5 1.47 9H 630
Embodiment

% ZX-022H | IPA-ST | 14 3 (o) o) 0 o) 5 1.48 TH 620
Embodiment

5 ZX-022H| IPA-ST | 1:6 3 e} o) O 0 5 1.46 8H 610
Embodiment

5 ZX-022H| IPA-ST | 1114 | 3 o) 0 O 0 5 1.47 9H 610
Embodiment

7 ZX-022H | IPA-ST | 1:18 3 O (@) O (@] 5 1.46 9H 600
Embodiment | 7y_gopy [Methanoll 6 1 3 | o o|lo| o 5 1.47 9H 600

8 silica sol
Emb°g'me”t ZX-022H NP_CSBST 110 | 3 o o |lo]| o 5 1.48 9H 600
Emb"fgme”t ZX-007C | IPA-ST | 1:10 | 3 0] 0] o) O 5 1.47 8H 610
Embodiment

" ZX-001 [ IPA-ST | 1:10 | 3 o) 0 O o) 5 1.47 9H 610
Embodiment

7 ZX-022 | IPA-ST | 1:10 | 3 0 e} O o) 5 1.48 8H 620
Embodiment

5 ZX-028-R| IPA-ST | 110 | 3 o) O o) 0 5 1.48 9H 620
Embodiment

” ZX-036 | IPA-ST | 1110 | 3 o 0] 0O o) 5 1.48 9H 630

[0103] [Table 2]
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Exar p 5 Ae200 Eupermnt t SI'agusRa p E E6 A6200 nl13
CST 110 3 0 0 OX i 1.48 EP <H 600 -- - - - Caro rat
ve nH 580 Exame i c a decorative board Q X X - 1,66
" As shown in Tables 1 and 2, in the nmelam ne
decorative boards of Enbodinents 1-24, a fingerprint
was | ess noticeable, and a printed pattern had high
clarity. Moreover, the nelanine decorative boards of
Enmbodi ments 1-24 exhibited high surface durability,

hi nh surfac ion-resist anC?
f abrasion

In c nfe Eastorgarw— ' lec grict |v@choar d (o e sl

- Wep&est rf
Coer réﬁtnk Ve yl |r:y gace;ve hs::ds::s abrasion
had kmm cfarlty. value
| [times]
g St flace
i Ve |boar|ds“of| .
Embbdrbochra@nt| L, _and. Conpdr af i vey Exagml ¢, 1. A [ri,ght| gpallf .
oF thd®8hdt ograph torrlesponds—to tlhe nelanine
Embogi j i
moeEb S e dof Enbali medt | 10| and @ ||efiwr Halsk | s10
Emb6derd: |94 0 Sl’PAE Or [ n4e el a%sn_e ecordtive Dsoar q480T B oof
A8 e Exanpl e 1. is"clear framthis
Erepiet ogEaPh ,lPAl-sﬂ the | nellam ne slecas dtiove boar daof| o | oo
| 1 In i~
Emb A% rJétEu'cél" he—glecarat+ papet—rag—a nrgn
ed arli tagepo va’érSéaw 14 hel neloann n% eéeqr & ijve hodfd |ofH 600
Embodiment | Siragusital _ .
21 A6200 IPA-ST | 1:18 3 o] O O 5 1.46 9H 610
Embodiment | Siragusital | methanol .
29 A6200 silica sol 1:10 3 O 0] O 5 1.46 9H 580
Embodiment | Siragusital | NPC-ST| ..
23 A6200 -30 1:10 3 O O O @] 5 1.48 9H 600
Embodiment | Siragusital _ <
24 B4373(BN) IPA-ST | 1:10 3 (@) @] o O 5 1.47 9H 610
Experimental - _ =
Example 1 | 2X7022H | IPA-ST | 133 3 O O O A 1 1.46 7H 600
Experimental . _ j
Example 2 ZX-022H | IPA-ST | 1:20 3 O A A O 5 1.47 9H 600
Experimental _ o .
B ZX-022H |nBAC-ST| 1:10 3 O O O X 1 1.48 <H 610
Experimental| Siragusital _ .
Example 4 A6200 IPA-ST 1.3 3 O O O A 1 1.48 7H 600
Experimental| Siragusital _ .
Examflens A6200 IPA-ST | 1:20 3 @] A A O 5 1.47 9H 610
Experimental| Siragusital _ .
Emnlz 6 A6200 nBAC-ST| 1:10 3 ) O O X 1 1.48 <H 600
Cgmparative melamine decorative board - O X X = = 1.66 9H 580
xample 1

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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Conparative Exanple I was whitish and a decorative
paper thereof had low clarity. [0105] FIG 4 is a
phot ograph showing a fingerprint attached on the
surface of each nel am ne decorative boards of
Enbodi nrent 1. and Conparative Exanple | when
anti-fingerprint property was eval uated using an
actual fingerprint. Aright half of the photograph
corresponds to the nel am ne decorative board. of

Ebogt TNt tha 19 A £ by D2l Ty SO11£50P00S o & L1 printea

nmel am ne” décorative nparati ve

As i a%gé%bfhrao&nlwsmt?}graph’ in the nmelamne

decorative board of E nt 1, the fingerprint on

[o1trg]surfacegt hegeofigwag fafhbess rAPh NOLheRAPhE tRalrface
that on the surface. of the nelam ne decorative board

of Coppdiaibwe Expnphe lmelhiminieS abbbirbtied thohhds of
fact that the nelam ne decorative board of Enbodi nent

| i nElnideslittie nitoW a helf Caohipwer 4 tithex Hayeti pbe 1 0108]right
The evaluation result of each of the nelam ne

decohatlif vef der gsh of o Experh nentzd s prad ¢ thandh8lamine
was slightly inferior to that of each of Enbodinents

1- 24degogatiiace bha udi bift ¥ mporbzh eTHe levaludt aoheft half
result of the nelam ne decorative board of .

Expef P HEABRIO TEkambLe th e ekamght ¢ y diegfasid v ¢ obpRard of
O By S ereh rE anip e 1.7 2K {EMOTERY Throm e

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
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[0108] The eval uation result of each of the nelam ne

decorative boards of Experinental Exanples 4 and 6

was slightly inferior to that of each of Enbodi nments

1-24 in surface durability and surface hardness.

[0109] The eval uation result of the nelam ne

decorative board of Experinental Exanple 5 was

slightly inferior to that of each of Enbodi nents 1-24

in anti-fingerprint property and clarity. 46 CL. AIMS

L o PETTRERIONEAIRA 5 Ny (1P A0 PLOBNPE e € 8Ph mine

a1 1oxdnie gra ype  pol yner obt alned

CO”pﬂ%'ctdxfbgtl “‘Hd:g%lr%sf' Q‘odlﬁ AEEVIVE FSS A Vl‘e”l This

si | oxane and/ or a col ass coat1 ng adent

transger,$PEAl u€RUPr itY NG'he @ AASE NBH LY a%hean%él@mme

conposition according to claiml, the conposition

bei ng e@osRSed Yod e HASE iBbAindbntS1 iAcTBldy A%e low
decorative board conprising a low refractive index

| averefpnaedvenimdsstr fagert Bereof, the low refractive

i ndex | ayer being conposed of a cured product of the
[0t66posi t IPheaewvarldiaig do cté aidt 1of 4e aThe ofetb hwi meelamine

decorative board accordln% to claim 3, wherein the

| ow Aeforoauttive bodesd $ ayfel tiaer am awta hdt kae pheexl ofnd 3

1.5 or less. ii. A nethod for_ producing a nel am ne

decopvaq$\sélg@d;rla inferior to that of each of Embodiments

1-24 in surface durability.

[0107] The evaluation result of the melamine
decorative board of Experimental Example 2 was
slightly inferior to that of each of Embodiments 1-24
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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the nethod conprising steps of: stacking the transfer

sheet according to claim2, a 47 nelamne resin

i mpregnated paper, and a core material: applying heat
and pressure to above. stacked body, and renoving the
base material. 48

CLAIMS

1. A 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.

2. A transfer sheet comprising:
a base material; and
the composition according to claim 1, the

composition being disposed on the base material.

3. A melamine decorative board comprising a low
refractive index layer formed on a surface thereof, the low
refractive index layer being composed of a cured product of

the composition according to claim 1.

4. The melamine decorative board according to claim 3,
wherein the low refractive index layer has a

refractive index of 1.5 or less.
5. A method for producing a melamine decorative board,

the method comprising steps of:

stacking the transfer sheet according to claim 2, a
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melamine resin impregnated paper, and a core material;
applying heat and pressure to above stacked body;
and

removing the base material.

48



