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DECORATIVE SHEET WITH ADHESIVE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] 	This international application claims the benefit of Japanese 

Patent Application No. 2016-142952 filed on July 21, 2016 with the 

Japan Patent Office, the entire disclosure of Japanese Patent 

Application No. 2016-142952 is incorporated in this international 

application by reference. 

TECHNICAL FIELD 

[0002] 	The present disclosure is related to a decorative plate, more 

specifically, a decorative sheet having an adhesive layer. 

BACKGROUND ART 

[0003] 	Conventionally, melamine decorative plate made by 

laminating materials such as melamine-resin-impregnated 

decorative paper and phenol-resin-impregnated paper have been 

used for desks, tables, counters and so on. In order to glue such 

melamine decorative plate to a base material such as a plywood, a 

particle board, medium-density fiberboard, the melamine 

decorative plate is coated with a glue, then pressed and bonded 

after drying. Therefore, there has been a problem that it takes 

long time to fix the melamine decorative plate to the base material, 

for example. To solve this problem, a decorative sheet provided 

with an adhesive layer on the back side is known. For example, 

Patent Document 1 discloses a decorative material provided with an 

adhesive on the back side of the decorative material. 

PRIOR ART DOCUMENTS 
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PATENT DOCUMENTS 

[0004] 	Patent Document 1: Japanese Utility Model Application 

Publication No. S63-192025 

SUMMARY OF THE INVENTION 

PROBLEMS TO BE SOLVED BY THE INVENTION 

[0005] 	However, when a melamine decorative plate has an adhesive 

on the back side of the melamine decorative plate, a resin 

component of the adhesive melts under high temperature. This 

arises concerns that the shape of the melamine decorative plate may 

become difficult to be retained, and the melamine decorative-plate 

may become combustible. 

[0006] 	In one aspect of the present disclosure, it is desirable to 

provide a new decorative sheet with adhesive, and the decorative 

sheet with adhesive is flame resistant and shape-retainable under 

high temperature. 

MEANS FOR SOLVING THE PROBLEMS 

[0007] 	One aspect of the present disclosure provides a decorative 

sheet with adhesive, and the decorative sheet with adhesive 

comprises a decorative plate layer and an adhesive layer. The 

decorative plate layer comprises a decorative layer and a mixed 

paper layer which includes a magnesium silicate mixed paper with 

bound water. 

EFFECTS OF THE INVENTION 

[0008] 	One aspect of the present disclosure provides a new 

decorative sheet with adhesive, which is flame resistant and 

shape-retainable under high temperature. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0009] 	FIG. 1 is a sectional view showing a structure of a decorative 

sheet with adhesive in one embodiment of the present disclosure. 

FIG. 2 is a sectional view showing a structure of a decorative 

sheet with adhesive in another embodiment of the present 

disclosure. 

FIG. 3 is a sectional view showing a structure of a decorative 

sheet with adhesive in another embodiment of the present 

disclosure. 

FIG. 4 is a photograph showing a result of shape-retainability 

test of the decorative sheet with adhesive in Example 1. 

FIG. 5 is a photograph showing a result of shape-retainability 

test of the decorative sheet with adhesive in Comparative Example 

4. 

EXPLANATION OF REFERENCE NUMERALS 

[0010] 

	

	1...decorative layer, 2...balancing layer, 3...core layer, 

5...adhesive layer, 6...decorative plate layer 7...decorative 

sheet with adhesive, 8...decorative sheet with adhesive, 

9...decorative sheet with adhesive 

MODE FOR CARRYING OUT THE INVENTION 

[0011] 

	

	A decorative sheet with adhesive (hereinafter, called a 

decorative sheet in this specification) in an embodiment of the 

present disclosure comprises a decorative plate layer and an 

adhesive layer. The decorative plate layer comprises a decorative 

layer and a mixed paper layer which includes a magnesium silicate 

mixed paper with bound water. 

[0012] 

	

	The adhesive layer contains a resin component, therefore, the 

adhesive layer is basically combustible or easy to melt under high 

temperature. 	However, the decorative sheet of the present 
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[0013] 

embodiment comprises a mixed paper layer which has a magnesium 

silicate mixed paper with bound water. The magnesium silicate 

mixed paper has a self-extinguishing characteristic and inhibits 

flame from spreading. Accordingly, even when the decorative 

sheet of the present embodiment is exposed to high temperatures, 

the decorative sheet is flame resistant and the melting of the resin 

component is suppressed and the shape of the sheet can be 

maintained. 

(A) Decorative Layer 

In the present embodiment, examples of the decorative layer 

may include a resin-impregnated decorative paper obtained by 

impregnating a decorative paper with a thermosetting resin and 

drying. The decorative paper used for the decorative layer 

preferably has a design, for example. The thermosetting resin 

used for the decorative layer may be, for example, an 

amino-formaldehyde resin, a diallyl phthalate resin, an unsaturated 

polyester resin, or a mixture of these resins. The weight per unit 

area of the decorative paper used for the decorative layer is 

preferably 30 to 140 g/m2. The decorative paper is preferably 

immersed with thermosetting resin so that an impregnation rate 

defined by Formula 1 is 80 to 300%. 

[Formula 1] 

(Formula 1) 

Impregnation rate 
(%) 

= 

Weight after ____ Weight before 
impregnation 	impregnation 

x 100 

 

Weight before impregnation 

(B) Core Layer 

For a core layer, one or two or more prepreg containing 

fibrous base material is used. The each prepreg is preferably 

formed by impregnating the fibrous base material with a slurry 
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containing a binder component and drying. Further, each prepreg 

is preferably formed by impregnating the fibrous base material 

with a slurry containing a binder component and endothermic metal 

hydroxide and drying. 

Examples of the fibrous base material used for the prepreg 

may include an organic fiber base material and an inorganic fiber 

base material. Examples of the organic fiber base material may 

include a nonwoven fabric and woven fabric made from an organic 

fiber containing an organic component. Examples of the organic 

component contained in the organic fiber may include, for example, 

polyethylene, polypropylene, vinylon, polyvinyl chloride, 

polyvinylidene chloride, polyacrylonitrile, polyamide, polyester, 

polyurethane, or modifications of these substances; various 

copolymers represented by ethylene-vinyl acetate copolymers; or 

mixtures of these substances. 

Examples of the inorganic fiber base material may include, 

for example, a nonwoven fabrics and a woven fabric made from an 

inorganic fiber containing an inorganic component. Examples of 

the inorganic component contained in the inorganic fiber may 

include, for example, glass fiber, rock wool, and carbon fiber. 

In a case where the inorganic fiber base material is used, the 

non-combustibility of the decorative plate is further improved as 

compared to the case where the organic fiber base material is used. 

Especially, in a case where the nonwoven fabric containing the 

glass fiber is used among the inorganic fiber base material, the 

finished decorative plate can suppress its curling due to an absence 

of a fiber direction, and the finished decorative plate has further 

improved heat resistance, flame resistance, and slurry impregnation 

properties. 
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In each prepreg used for the core layer, the basis weight of 

the inorganic fiber base material is preferably in the range of 10 to 

200 g/m2 . 

Each prepreg, which forms the core layer, preferably further 

include a binder component in addition to the fibrous base material. 

The binder component comprises a thermoplastic resin, for 

example. 

The binder component serves as a binding agent. The binder 

component bonds between materials which form each prepreg, 

between prepregs, and between the core layer formed by the 

prepreg and a layer adjacent to the core layer. 

The thermoplastic resin is preferably used for the binder 

component, for example. The prepreg, which forms the core layer, 

preferably contains an acrylic resin emulsion. The acrylic resin 

emulsion is preferably used for the thermoplastic resin which 

serves as the binder component. In particular, the use of an 

acrylic resin emulsion having a glass transition temperature (Tg) of 

-20°C or more is further preferable since such acrylic resin 

emulsion improves the close adhesion and the formability of the 

core layer. Among acrylic resin emulsions, the use of an acrylic 

resin emulsion having an average diameter of 150 to 300 nm is 

further preferable since such emulsion can further improve the 

binding force of the core layer, and the bending workability and the 

smoothness of the decorative plate. The reason for the improved 

smoothness is assumed to be that the acrylic resin emulsion 

consists of microparticles. The acrylic resin emulsion is obtained 

by emulsion polymerization or suspension polymerization using a 

(meth) acrylic acid ester as a main monomer in water. Examples 

of the monomer to be used may include esters such as methyl 

(meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl 
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(meth)acrylate, and hydroxyethyl (meth)acrylate. In addition to 

these monomers, other polymerizable monomers and 

multifunctional monomers may be copolymerized. 

The average diameter is a value calculated with a laser beam 

diffraction/scattering particle diameter measuring device 

(ELS-8000 manufactured by Otsuka Electronics Co., Ltd.) based on 

scattered light detected at the time of laser irradiation. 

In the prepreg, the blending ratio of the thermoplastic resin in 

the slurry impregnated to the fibrous base material is preferably 3 

to 17% by mass in solid equivalent. Blending the upper limit or 

less of the thermoplastic resin further improves non-combustibility 

of the decorative sheet and reduces an occurrence of exudation of 

the synthetic resin from the prepreg while the decorative sheet is 

formed under heat and pressure. Blending the lower limit or more 

of the thermoplastic resin further improves the close adhesion 

between the prepregs and allows easier control over the amount of 

impregnation of the fibrous base material with the slurry. 

In a case where the amount of the thermoplastic resin in the 

core layer is a value calculated from the weight of the 

thermoplastic resin contained in the core layer per unit area, the 

amount of the thermoplastic resin in the core layer is preferably 10 

to 100 g/m2 . 	Containing 100 g/m2  or less amount of the 

thermoplastic resin further improves the non-combustibility of the 

decorative plate. Containing 100 g/m2  or less amount of the 

thermoplastic resin reduces an occurrence of exudation of 

thermoplastic resin while the decorative sheet is formed under heat 

and pressure. 

[0023] 

	

	
Containing 10 g/m2  or more amount of the thermoplastic resin 

in the core layer further improves the close adhesion between the 

prepregs which constitute the core layer. Containing 10 g/m2  or 

[0020] 

[0021] 

[0022] 
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more amount of the thermoplastic resin also allows easier control 

over the impregnation amount of the slurry in a case where the 

fibrous base material is impregnated with the slurry to produce the 

core layer. 

The prepreg which constitutes the core layer preferably 

further includes an endothermic metal hydroxide in the fibrous 

base material in addition to the above-described binder component. 

The endothermic metal hydroxide is a metal hydroxide that 

may generate endothermic reaction. Many endothermic metal 

hydroxides contain crystal water. The endothermic metal 

hydroxide is decomposed at high temperature and releases water. 

Since this reaction of the endothermic metal hydroxide is the 

endothermic reaction, endothermic metal hydroxide provides an 

effect of suppressing a temperature rise during combustion. Since 

the core layer includes the endothermic metal hydroxide, 

non-combustibility of the decorative sheet improves in the present 

embodiment. 

Examples of the endothermic metal hydroxide include 

aluminum hydroxide, magnesium hydroxide, and calcium hydroxide. 

In particular, aluminum hydroxide and magnesium hydroxide are 

preferably used. The blending ratio of the endothermic metal 

hydroxide in slurry is preferably 20 to 95% by mass relative to 

100% by mass of the solid content of the slurry that is impregnated 

into the fibrous base material. This blending ratio allows the 

decorative plate to have good close adhesion and 

non-combustibility. 

The average diameter of the endothermic metal hydroxide 

may be in the range of 1 to 50 µm, for example. This average 

diameter is an arithmetic average diameter calculated from the 

particle size distribution (volume distribution) detected by a laser 
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[0029] 

beam diffraction/scattering method (Microtrac method). Due to 

the average diameter of the endothermic metal hydroxide being in 

the above-specified range, the dispersibility of the endothermic 

metal hydroxide in the slurry improves, and thus the impregnation 

properties of the slurry into the fibrous base material improves. 

Moreover, the surface of the decorative plate has a smooth finish. 

The amount of endothermic metal hydroxide in the core layer 

preferably falls within a range of 50 to 600 g/m2  when the amount 

of the endothermic metal hydroxide in the core layer is calculated 

from the weight of the endothermic hydroxide contained in the core 

layer per unit area. 	With this range of endothermic metal 

hydroxide, the close adhesion between the prepregs which 

constitute the core layer improves and the non-combustibility of 

the decorative sheet also improves. 

The slurry to be used in the core layer may additionally 

contain an inorganic filler other than endothermic metal hydroxide, 

a silane coupling agent, flame retardant, and the like. 

Examples of the inorganic filler other than the endothermic 

metal hydroxide include carbonates such as calcium carbonate, 

magnesium carbonate, zinc carbonate, silica, talc, and fly ash. In 

a case where the average diameter of the inorganic filler is an 

arithmetic average diameter calculated from the particle size 

distribution (volume distribution) detected by the laser beam 

diffraction/scattering method (Microtrac method), the average 

diameter of the inorganic filler may be in the range of 0.05 to 20[tm, 

for example. In this case, impregnation properties of the slurry 

into the fibrous base material further improves. 

Among the inorganic fillers, particularly carbonate, for 

example, calcium carbonate may be preferably selected. In this 

case, workability and machinability of the decorative sheet in the 
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production process further improves. 	Examples of calcium 

carbonate to be used may include heavy calcium carbonate and light 

calcium carbonate (precipitated calcium carbonate). The average 

diameter of the calcium carbonate may be, for example, 0.05 to 

10um, and more preferably 0.1 to 51im. The average diameter of 

calcium carbonate being 0.05um or more causes less agglomeration 

of calcium carbonate in the slurry, thus improves the impregnation 

properties of the slurry into the fibrous base material. 	The 

average diameter of calcium carbonate being 1011m or less provides 

the decorative plate with a smoother surface, thus improves the 

appearance. 

Light calcium carbonate means calcium carbonate chemically 

produced by calcining limestone. Heavy calcium carbonate means 

pulverized calcium carbonate produced by dry or wet grinding 

white crystalline limestone. 

The blending ratio of the endothermic metal hydroxide in 

total inorganic filler contained in the prepreg which constitutes the 

core layer may be 30 to 100% by mass. The blending ratio being 

within this range further improves the non-combustibility and the 

machinability of both the decorative plate before an adhesive layer 

is provided and the decorative sheet. 

In the decorative sheet of the present embodiment, the slurry 

impregnated into the fibrous base material to produce the prepreg 

which constitutes the core layer may contain a silane coupling 

agent. In this case, the slurry containing the silane coupling agent 

provides a lower weight increase rate of the prepreg and the further 

improved close adhesion between the prepreg and the mixed paper 

layer as compared with a slurry without silane coupling agent, in 

terms of boiling resistance in accordance with the Japanese 

Industrial Standards (JIS) K-6902 "Testing method for laminated 
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thermosetting high-pressure decorative sheets". The blending 

ratio of the silane coupling agent in the total slurry content 

contained in the prepreg which constitutes the core layer is in the 

range 0.1 to 10% by mass in solid equivalent. 

Examples of the silane coupling agent include 

(meth)acryloyloxy 	group-containing 	silane 	such 	as 

3-(meth)acryloyloxypropyl 
	

trimethoxysilane 	and 

[0034] 

3-(meth)acryloyloxypropyl triethoxysilane; vinyl group-containing 

silane such as vinyl trimethoxysilane and vinyl triethoxysilane; 

epoxy group-containing silane such as 3-glycidoxypropyl 

trimethoxysilane, 3-glycidoxypropyl methyl dimethoxysilane, and 

3-glycidoxypropyl triethoxysilane; styryl group-containing silane 

such as p-styryl trimethoxysilane; amino group-containing silane 

such as 3-aminopropyl trimethoxysilane, 3-aminopropyl 

triethoxysilane, 3-(2-aminoethyl)aminopropyl trimethoxysilane, 

and 3-phenyl aminopropyl trimethoxysilane; and mercapto 

group-containing silane such as 3-mercaptopropyl trimethoxysilane, 

3-mercaptopropyl triethoxysilane, and 3-mercaptopropyl methyl 

dimethoxysilane. In particular, the use of epoxy group-containing 

silane or amino group-containing silane further improves the 

crosslinking density of the prepreg. 

In a case where the amount of the silane coupling agent 

contained in the core layer is a value calculated from the weight of 

the silane coupling agent contained in the core layer per unit area, 

the amount of the silane coupling agent is preferably in the range of 

1 to 20 g/m2. The amount of the silane coupling agent being 

within this range makes the above-described effect of the silane 

coupling agent further prominent. 
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The core layer may preferably contain a flame retardant. 

The flame retardant is used by contained in the slurry to form the 

prepreg. 

Preferable examples of the flame retardant to be used may 

include phosphorus flame retardant, nitrogen flame retardant, and 

phosphorus-nitrogen flame retardant. Examples of the phosphorus 

flame retardant may include an ester phosphate, a 

phosphorus-containing polyol and a phosphorus-containing amine. 

Examples of the nitrogen flame retardant may include a melamine 

cyanurate, a triazine compound, and a guanidine compound. 

Examples of the phosphorus-nitrogen flame retardant may include a 

guanidine phosphate and guanylurea phosphate. 	The 

phosphorus-nitrogen flame retardant is a compound having the 

functions of both the phosphorus flame retardant and the nitrogen 

flame retardant and contains both phosphorus atoms and nitrogen 

atoms in a single molecule. When the phosphorus-nitrogen flame 

retardant is exposed to high temperatures, phosphorus blocks 

oxygen by its strong dehydrating action and nitrogen produces 

ammonia gas and the like to block oxygen. Because of these 

actions, the phosphorus-nitrogen flame retardant improves 

heat-insulating and flame-retardant effects, which makes the 

prepreg flame resistant. The ratio of the total nitrogen content in 

the flame retardant is preferably 1 to 50% by mass. The blending 

ratio of the flame retardant in the total slurry is in the range of 0.1 

to 15% by mass in solid equivalent. In a case where the 

thermosetting resin contained in the decorative layer is an 

amino-formaldehyde resin, in particular, a melamine-formaldehyde 

resin, the flame retardant, which may be contained in the core layer, 

is preferably the nitrogen flame retardant. This is because the 
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adhesive strength between the core layer and the decorative layer 

improves. 

The amount of the flame retardant is preferably in the range 

of 1 to 100 g/m2  in a case where the amount of the flame retardant 

in the core layer is a value calculated from the weight of the flame 

retardant contained in the core layer per unit area. The amount of 

the flame retardant being within this range makes the 

above-described effect of the flame retardant further prominent. 

When the fibrous base material is impregnated with the 

slurry to obtain the core layer, it is preferable that the fibrous base 

material is impregnated so that the impregnation rate calculated by 

the method defined in Formula 1 falls in the range of 500 to 1200% 

and then dried. The impregnation rate of 1200% or less can 

suppress fall-off of the solid content of the slurry from the prepreg 

and thus makes the prepreg easy to handle. The impregnation rate 

of 500% or more causes less separation between the layers of the 

prepreg. 

(C) Mixed Paper Layer 

In the present embodiment, the mixed paper layer includes a 

magnesium silicate mixed paper with bound water. 	The 

magnesium silicate mixed paper with bound water is a mixed paper 

containing magnesium silicate compounds having bound water. 

Examples of the magnesium silicate mixed paper may include a 

mixed paper formed by mixing and papermaking the magnesium 

silicate compounds having bound water and pulp. 

[0038] 
	

Examples of the magnesium silicate compounds with bound 

water 	may 	include 	hydrous 	magnesium 	silicate 

[Mg8Si1203o(OH2)4(OH)46-8H20] (sepiolite), hydrous magnesium 

silicate [Mg3Si4010(OH)2] (talc), hydrous magnesium silicate 

aluminum [Mg5Si8O2o(OH)2(H20)4 . 4H20] (attapulgite), and 

[0036] 

[0037] 
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hydrous magnesium silicate aluminum [(Mg, Fe, A1)3(Al, 

Si)4010(OH)2 4H20] (vermiculite). 	In particular, sepiolite is 

preferable with its excellent non-combustibility and water resisting 

property. 

The amount of the magnesium silicate compounds contained 

in the magnesium silicate mixed paper is preferably 40 to 95% by 

mass and more preferably 55 to 85% by mass relative to 100% by 

mass of the magnesium silicate mixed paper. In a case where the 

amount of the magnesium silicate compounds contained in the 

magnesium silicate mixed paper is less than 40% by mass, the 

non-combustibility of the magnesium silicate mixed paper is likely 

to be deteriorated. In a case where the amount of the magnesium 

silicate compounds is more than 95% by mass, there is a concern 

that the paper strength such as a tensile strength of the magnesium 

silicate mixed paper is likely to be deteriorated. 

In the present embodiment, the mixed paper layer includes 

the magnesium silicate mixed paper as the base material. The 

mixed paper layer is a thermosetting-resin-impregnated paper made 

by impregnating the magnesium silicate mixed paper with the resin 

liquid composed mainly of the thermosetting resin and drying the 

impregnated base material. Alternatively, the mixed paper layer 

is a flame retardant impregnate paper made by impregnating the 

magnesium silicate mixed paper with the flame retardant and 

drying. The use of the thermosetting-resin-impregnated paper or 

the flame retardant impregnate paper makes the decorative plate 

excellent in balance and suppresses curling of the finished 

decorative plate. The fibrous base material used for the 

thermosetting-resin-impregnated paper or the flame retardant 

impregnate paper preferably has heat resistance. 
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[0041] 	Examples of the thermosetting resin used for the 

thermosetting-resin-impregnated paper may include an 

amino-formaldehyde resin, a phenol-aldehyde resin, and a vinyl 

ester resin. 

The amino-formaldehyde resin can be obtained by 

condensation between an amino compound such as melamine, urea, 

acetoguanamine, benzoguanamine and the like, and formaldehyde. 

[0042] 	The phenol-aldehyde resin can be obtained by a reaction of 

phenols and aldehydes under a basic catalyst in the ratio of 1 to 

1.3mol of aldehydes to 1 mol of phenolic hydroxyl group. 

Examples of the phenols may include phenol, cresol, xylenol, 

octylphenol, phenylphenol, bisphenol A, bisphenol S, and 

bisphenol F. 

[0043] 	Examples of the aldehydes may include formaldehyde, 

paraformaldehyde, and glyoxal. 

The phenol-aldehyde resin may be, as required, a denatured 

phenol-aldehyde resin, which has been denatured with a denaturant 

that facilitates plasticization, such as para-sulfonamide, tung oil, a 

ester phosphates, or glycols. 

[0044] 	Examples of the basic catalyst may include alkali metal such 

as sodium and potassium, and alkaline-earth metal oxide such as 

magnesium and calcium and alkaline-earth metal hydroxide such as 

magnesium and calcium. Examples of other basic catalyst include 

amines such as triethylamine and triethanolamine, and ammonia. 

[0045] 	The vinyl ester resin can be obtained by a reaction of an 

epoxy resin and unsaturated monobasic acid with an esterification 

catalyst. Examples of the epoxy resin may include a bisphenol A 

epoxy resin, a halogenated bisphenol A epoxy resin, a diglycidyl 

ether that is an adduct of bisphenol A and alkylene oxide such as 
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[0046] 

[0047] 

[0048] 

ethylene oxide or propylene oxide, a bisphenol F epoxy resin, a 

novolac epoxy resin, and a cresol novolac epoxy resin. 

Examples of the unsaturated monobasic acid may include 

acrylic acid, methacrylic acid, crotonic acid, monomethyl maleate, 

monopropyl maleate, sorbic acid and mono (2-ethylhexyl) maleate, 

and polybasic acid may be used with unsaturated monobasic acid. 

Examples of polybasic acid used with unsaturated monobasic acid 

may include succinic acid, maleic acid, fumaric acid, itaconic acid, 

phthalic acid, isophthalic acid, terephthalic acid, adipic acid, 

azelaic acid, and 1, 12-dodecanedioic acid in addition to dimer 

acid. 

Examples of the esterification catalyst include tertiary amines 

such as dimethylbenzylamine and tributylamine; quaternary 

ammonium salt such as trimethylbenzil ammonium chloride; 

inorganic salt such as lithium chloride and chromium chloride; 

imidazole compound such as 2-ethyl-4-methylimidazole; 

phosphonium salt such as tetramethyl-phosphonium chloride, 

diethyl-phenyl-propyl-phosphonium 	 chloride, 

triethyl-phenyl-phosphonium 	 chloride, 	 benzil 

triethyl-phenyl-phosphonium 	chloride, 	dibenzil 

ethyl-methyl-phosphonium 	 chloride, 

benzil-methyl-diphenyl-phosphonium 	 chloride, 

tetraphenylpho sphonium 	bromide; 	secondary 	amines; 

tetrabutylurea; 	triphenylphosphine; 	tritolylphosphine; 

triphenylstibine. 

In a case where the magnesium silicate mixed paper is 

impregnated with the flame retardant at the time of forming the 

mixed paper layer, the flame retardant similar to the one used for 

the core layer may be used. The mixed paper layer preferably 
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contains the flame retardant, in particular, the nitrogen flame 

retardant or the phosphorus-nitrogen flame retardant is preferable. 

Examples of the nitrogen flame retardant may include a 

melamine cyanurate, a triazine compound, and a guanidine 

compound. Examples of the phosphorus-nitrogen flame retardant 

may include a guanidine phosphate and a guanylurea phosphate. 

The phosphorus-nitrogen flame retardant is a compound having the 

functions of both the phosphorus flame retardant and the nitrogen 

flame retardant and contains both phosphorus atoms and nitrogen 

atoms in a single molecule. When the phosphorus-nitrogen flame 

retardant is exposed to high temperatures, phosphorus blocks 

oxygen by its strong dehydrating action and nitrogen produces 

ammonia gas and the like to block oxygen. Because of these 

actions, the phosphorus-nitrogen flame retardant improves 

heat-insulating and flame-retardant effects, which makes the 

prepreg flame resistant. The ratio of the total nitrogen content in 

the flame retardant is preferably 1 to 50% by mass. The blending 

ratio of the flame retardant in the total slurry content is preferably 

in the range of 0.1 to 15% by mass in solid equivalent. In a case 

where the thermosetting resin contained in the decorative layer is 

an 	amino-formaldehyde 	resin, 	in 	particular, 	a 

melamine-formaldehyde resin, the flame retardant, which may be 

contained in the mixed paper layer, is preferably the nitrogen 

flame retardant. This is because the adhesive strength between 

the mixed paper layer and the decorative layer improves. 

In a case where the amount of the thermosetting resin, or the 

nitrogen flame retardant or the phosphorus-nitrogen flame retardant 

contained in the mixed paper layer is a value calculated from the 
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weight of the thermosetting resin, or the nitrogen flame retardant or 

the phosphorous-nitrogen flame retardant in the mixed paper 

layer per unit area, the amount of the thcrmosctting resin, or the 

nitrogen flame retardant or the phosphorus-nitrogen flame retardant 

contained is in the range of 9 to 90 g/m2. The amount being 

within this range can suppress curling of the decorative sheet and 

can make the decorative sheet excellent in flexibility. Among the 

thcrmosctting resins, the use of the vinyl ester resin is preferable 

since the vinyl ester resin improves the bending workability. 

Note that the contained amount is a value in solid equivalent. 

The magnesium silicate mixed paper can be produced by 

preparing a slurry which includes pulp and magnesium silicate 

compounds with bound water for a papermaking, and dehydrating 

and drying the paper. To the slurry used for the production of the 

magnesium silicate mixed paper, for example, an aggregate binder, 

a chemical agent, organic fibers, inorganic fibers, or fixing agent 

may be added. As a papermaking machine used for making the 

paper from the slurry, a cylinder paper machine, a multi-cylinder 

Fourdrinier paper machine, a Fourdrinier-cylinder combination 

paper machine, an inclined paper machine or the like may be used. 

The basis weight of the magnesium silicate mixed paper is 

preferably 60 to 400 g/m2. The obtained magnesium silicate 

mixed paper has a self-extinguishing characteristic and thus can 

inhibit flame from spreading. Examples of the pulp may include 

natural pulp such as wood pulp, cotton pulp, and plant fiber pulp. 

In particular, use of chemical pulp made by chemically treating 

wood pulp having short fiber length such as broad-leaved tree 

bleached Kraft pulp, needle-leaved tree Kraft pulp and the like is 

preferable so as to improve the paper strength and impregnation 
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Kraft pulp and the needle-leaved tree Kraft pulp may be used 

together. The pulp may be bleached or non-bleached. 

The adhesive layer contains an adhesive. The adhesive layer 

may comprise a release paper in addition to the adhesive. The 

surface of the adhesive may be covered with the release paper. 

Examples of the adhesive may include an acrylic adhesive 

containing acrylic polymers and a tackifier; and solvent 

rubber-based adhesive containing styrene-butadiene. Examples of 

monomers forming the acrylic polymer contained in the acrylic 

adhesive may include (meth)acrylic acid alkyl ester such as methyl 

(meth)acrylate, ethyl (meth)acrylate, (meth)acrylic acid n-propyl, 

and butyl (meth)acrylate. Here, (meth)acrylic acid means 

methacrylic acid or acrylic acid. Examples of the tackifier may 

include a rosin-based tackifier, a terpene-based tackifier, a 

phenol-based tackifier, and a coumarone-based tackifier. As the 

release paper, known release paper with a silicone release agent 

being applied thereon is used. The thickness of the adhesive layer 

is preferably 50 to 18011m. Within this range, the adhesive layer 

exert its adhesive strength. 

The decorative sheet in the present embodiment comprises the 

decorative plate layer and the adhesive layer disposed on the back 

side of the decorative plate layer. The decorative plate layer 

comprises the decorative layer and the mixed paper layer. The 

decorative plate layer may comprise only the decorative layer and 

the mixed paper layer. 	The mixed paper layer is preferably 

disposed on the back side of the decorative layer. 

In the present embodiment, The decorative plate layer 

preferably comprises (A) decorative layer, (B) a core layer made of 

a prepreg containing a fibrous base material, and (C) a mixed 

paper layer. In this case, (C) the mixed paper layer is preferably a 
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[0055] 

balancing layer. The balancing layer improves the smoothness of 

the decorative plate layer and suppresses curling of the decorative 

plate layer. The decorative layer is made from relatively hard 

materials, and the core layer is made from relatively soft materials. 

The balancing layer preferably has a medium hardness as compared 

to the decorative layer and the core layer. In this case, curling of 

the decorative sheet can be suppressed. The mixed paper layer 

uses a paper as the base material, thus in a case where the core 

layer comprises glass fibers as the fibrous base material, the 

mixed paper layer included in the decorative sheet can improve the 

surface smoothness of the decorative sheet. The balancing layer 

exerts the effects of the surface smoothness and curling 

suppression of the decorative sheet in both cases: where the 

decorative plate layer comprises (A) the decorative layer and (C) 

the balancing layer, where the decorative plate layer comprises (A) 

the decorative layer, (B) the core layer, and (C) the balancing layer 

in this order; and where the decorative plate layer comprises (A) 

the decorative layer, (C) the balancing layer, and (B) the core layer 

in this order. 

The decorative layer preferably has the thickness of 0.05 mm 

to 0.15 mm. When the decorative layer has the thickness of 0.05 

mm to 0.15 mm, the thickness of other layers except for the 

decorative layer in the decorative plate layer, which is the total 

thickness of the mixed paper layer and the core layer as necessary, 

is preferably more than 0.15 mm and 1.8 mm or less, and more 

preferably 0.2 mm or more and 1.3 mm or less. The decorative 

layer contains the relatively hard thermosetting resin. In a case 

where the decorative layer receives deformation force such as 

shrinkage stress under heat or humidity, the mixed paper layer and 

the core layer as necessary serve to suppress the deformation of the 
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decorative layer with their own thickness, and thus the deformation 

such as curling of decorative sheet can be suppressed. 

The above-described decorative sheet is preferably produced 

by stacking the decorative layer, the mixed paper layer, and the 

core layer, and then heating and pressing the stacked layers with a 

pressing machine such as a flat press machine or continuous press 

machine. 

The adhesive layer is provided on the back side of the 

decorative plate layer by pressing and laminating the adhesive 

layer on the back side of the decorative plate layer after the 

decorative plate layer is produced. 

As shown in FIG. 1, the decorative sheet 7 in the present 

embodiment comprises a decorative plate layer 6, an adhesive layer 

5 disposed on the back side of the decorative plate layer 6. The 

decorative plate layer 6 is preferably formed by stacking (B) a core 

layer 3, (C) a balancing layer 2, and (A) a decorative layer 1 in this 

order from the bottom. 	In such stacking structure of the 

decorative plate layer 6, the color of the material included in (B) 

the core layer 3 is less likely to appear on the surface of the 

decorative plate layer 6, which results in an advantage of excellent 

smoothness. 

As shown in FIG. 2, the decorative plate layer 6 is preferably 

formed by stacking (C) the balancing layer 2, (B) the core layer 3, 

(C) the balancing layer 2, and (A) the decorative layer 1 in this 

order from the bottom. In this case, the bending workability is 

slightly worsened due to the thicker thickness of the decorative 

sheet 8; however, the handling ability thereof improves and the 

decorative sheet 8 is less likely to be damaged in its use. 
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As shown in FIG. 3, the decorative plate layer 6 may be 

formed by stacking (C) the balancing layer 2, (B) the core layer 3, 

and (A) the decorative layer 1 in this order from the bottom. 

[0059] 	The thickness of the decorative sheet in the present 

embodiment is preferably 0.2 to 2.0 mm. Within this range of the 

thickness, curling of the decorative sheet can be further suppressed. 

In particular, in a case where the thickness of the decorative sheet 

is 0.2 to 0.8 mm, the decorative sheet excels in bending workability 

under normal temperature. 

[0060] 	The present disclosure will be described in a detailed manner 

hereinafter in Embodiments and Comparative Examples. 

[Embodiment 1] 

[0061] 	(A) Decorative Layer (Melamine Resin Impregnated 

Decorative Paper) 

Wood-pattern-printed decorative paper having the basis 

weight of 100 g/m2  was impregnated with resin liquid composed 

mainly of the melamine-formaldehyde resin so that the 

impregnation rate defined in Formula 1 became 130%. The 

resultant was dried to produce the decorative paper impregnated 

with the melamine resin. 

[0062] 	(B) Core Layer 

Production of Glass Fiber Fabric-Based Prepreg (The values 

indicated by parts by mass show values in solid equivalent) 

The following components were mixed: 

as a binder, 32 parts by mass of the acrylic resin emulsion 

(Product No. RAX-208, manufactured by Aica Kogyo Co., Ltd), 

which has a glass transition temperature (Tg) of 60°C and contains 

2-ethylhexyl acrylate and methyl methacrylate as the main 

monomers with an average diameter of 200 nm; 
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as endothermic metal hydroxide, 300 parts by mass of 

aluminum hydroxide having an average diameter of 8 Rm; 

as a silanc coupling agent, 2.7 parts by mass of 

3-glycidoxypropyl trimethoxysilane; and 

as a flame retardant, 29 parts by mass of the guanidine 

phosphate (APINON 303, manufactured by Sanwa Chemical Co., 

Ltd, accounts for 39% of the total nitrogen contents). 

Water was added to this mixture to obtain the slurry. A 

glass fiber nonwoven fabric having the basis weight of 40 g/m2  was 

used as the fibrous base material. The glass fiber nonwoven 

fabric was impregnated with the slurry so that the impregnation 

rate defined in Formula 1 became 850%. The resultant was dried 

to produce the glass fiber fabric-based prepreg. 

[0063] 	(C) Balancing Layer (Mixed Paper Layer) 

Magnesium silicate mixed paper (Product name: GP-18, 

manufactured by TIGEREX Co. Ltd., hydrous magnesium silicate 

(sepiolite) 80% by mass, pulp 10% by mass, glass fiber 5% by mass, 

and organic binder 5% by mass) having the basis weight of 180 

g/m2  was used. The magnesium silicate mixed paper was 

impregnated with a flame retardant which is guanidine phosphate 

(APINON 307, manufactured by Sanwa Chemical Co., Ltd., 

accounts for 31% of the total nitrogen contents) so that the 

impregnation rate defined in Formula 1 became 20% (36 g/m2  per 

unit area). The resultant was dried to produce the guanidine 

phosphate impregnated mixed paper. 

[0064] 	Production of Decorative Sheet (with Adhesive) 

One sheet of the glass fiber fabric-based prepreg as (B) a core 

layer, one sheet of the guanidine phosphate impregnated mixed 

paper as (C) a balancing layer, and one sheet of melamine resin 

impregnated decorative paper as (A) a decorative layer 
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[0065] 

[0066] 

[0067] 

[0068] 

in this order from the bottom. Subsequently, heat and pressure 

were applied to the stack of sheets with a flat press machine under 

the conditions of temperature 132°C and pressure 70 kgf/cm2  for 64 

minutes to form the decorative plate with a thickness of 0.48 mm. 

An adhesive sheet (manufactured by Nichiei Kakoh Co., Ltd.) 

which was made by applying the acrylic adhesive composed mainly 

of acrylic resin on a silicone release paper and had the thickness of 

136[tm was prepared. The adhesive sheet was stacked on the core 

layer side (back side) of the decorative plate to form the decorative 

sheet. 

[Embodiment 2] 

The production of the decorative sheet of Embodiment 2 was 

basically the same as that of Embodiment 1 except that a sheet of 

vinyl ester resin impregnated mixed paper, which was made by 

impregnating with resin liquid composed mainly of vinyl ester 

resin and drying, was used for the balancing layer instead of the 

guanidine phosphate impregnated mixed paper used in Example 1. 

The composition of the resin liquid composed mainly of vinyl 

ester resin was 61-65% of a bisphenol vinyl ester, 13-17% of 

methacrylic monomer, 20% of propylene glycol monomethyl ether 

acetate (diluent), and 2% of acrylic acid. 

[Embodiment 3] 

The decorative sheet of Embodiment 3 was basically the same 

as that of Embodiment 1 except that the thickness of the acrylic 

adhesive sheet (manufactured by Nichiei Kakoh Co., Ltd.) used for 

the adhesive layer was 80pn. 

[Embodiment 4] 

The decorative sheet of Embodiment 4 was basically the same 

as that of Embodiment 1 except that the thickness of the acrylic 
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adhesive sheet (manufactured by Nichiei Kakoh Co., Ltd.) used for 

the adhesive layer was 5011m. 

[Embodiment 5] 

The production of the decorative sheet of Embodiment 5 was 

basically the same as that of Embodiment 1 except that an adhesive 

sheet which was made by applying a solvent rubber-based adhesive 

(styrene-isoprene block copolymer) and had the thickness of 1401.tm 

(manufactured by Nichiei Kakoh Co., Ltd.) was used for the 

adhesive layer instead of the adhesive sheet of Embodiment 1, 

which was made by applying the acrylic adhesive and had the 

thickness of 136µm. 

[Embodiment 6] 

The decorative sheet of Embodiment 6 was basically the same 

as that of Embodiment 1 except that a magnesium silicate mixed 

paper of 120 g/m2  (Product name: GP-12, manufactured by 

TIGEREX Co. Ltd., hydrous magnesium silicate (sepiolite) 80% by 

mass, pulp 10% by mass, glass fiber 5% by mass, and organic 

binder 5% by mass) was used for the balancing layer instead of the 

magnesium silicate mixed paper of 180 g/m2  used in Embodiment 1. 

[Embodiment 7] 

The decorative sheet of Embodiment 7 was basically the same 

as that of Embodiment 1 except that a magnesium silicate mixed 

paper of 350 g/m2  (Product name: GP-35, manufactured by 

TIGEREX Co. Ltd., hydrous magnesium silicate (sepiolite) 80% by 

mass, pulp 10% by mass, glass fiber 5% by mass, and organic 

binder 5% by mass) is used for the balancing layer instead of the 

magnesium silicate mixed paper of 180 g/m2  used in Embodiment 1. 

[Embodiment 8] 

[0072] 

	

	
The decorative sheet of Embodiment 8 was basically the same 

as that of Embodiment 1 except that the stacking structure of the 

[0069] 

[0070] 

[0071] 
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decorative plate layer was the structure in which (C) the balancing 

layer, (B) the core layer, and (A) the decorative layer were stacked 

in this order from the bottom. 

[Embodiment 9] 

The decorative sheet of Embodiment 9 was basically the same 

as that of Embodiment 1 except that the stacking structure of the 

decorative plate layer was a structure in which (C) the balancing 

layer, (B) the core layer, (C) the balancing layer, and (A) the 

decorative layer were stacked in this order from the bottom. In 

this embodiment, the two (C) balancing layers were the same as (C) 

the balancing layer used in Embodiment 1. 

[Embodiment 10] 

The production of the decorative sheet of Embodiment 10 was 

basically the same as that of Embodiment 1 except that the blended 

amount of the acrylic resin emulsion (Product No. RAX-208, 

manufactured by Aica Kogyo Co., Ltd.), which was a binder 

component contained in the slurry to form the core layer, was 17 

parts by mass. 

[Embodiment 11] 

The production of the decorative sheet of Embodiment 11 was 

basically the same as that of Embodiment 1 except that the blended 

amount of the acrylic resin emulsion (Product No. RAX-208, 

manufactured by Aica Kogyo Co., Ltd), which was a binder 

component contained in the slurry to form the core layer, was 58 

parts by mass. 

[Embodiment 12] 

[0076] 

	

	
The production of the decorative sheet of Embodiment 12 was 

basically the same as that of Embodiment 1 except that 32 parts by 

mass of the acrylic resin emulsion (Product No. CMX-43, 

manufactured by Aica Kogyo Co., Ltd), which had the glass 

[0073] 

[0074] 

[0075] 
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transition temperature (Tg) of -20°C and contained butyl acrylate 

and methyl methacrylate as the main monomers with an average 

diameter of 230 nm, was used instead of the acrylic resin emulsion 

(Product No. RAX-208, manufactured by Aica Kogyo Co., Ltd.), 

which was used as a binder component contained in the slurry to 

form the core layer in Embodiment 1. 

[Embodiment 13] 

The production of the decorative sheet of Embodiment 13 was 

basically the same as that of Embodiment 1 except that 32 parts by 

mass of the acrylic resin emulsion (Product No. ANX-150, 

manufactured by Aica Kogyo Co., Ltd), which had the glass 

transition temperature (Tg) of 47°C and contained ethyl acrylate 

and methyl methacrylate as the main monomers with an average 

diameter of 225nm, was used instead of the acrylic resin emulsion 

(Product No. RAX-208, manufactured by Aica Kogyo Co., Ltd.), 

which was used as a binder component contained in the slurry to 

form the core layer in Embodiment 1. 

[Embodiment 14] 

The production of the decorative sheet of Embodiment 14 was 

basically the same as that of Embodiment 1 except that the blended 

amount of aluminum hydroxide contained in slurry to form the core 

layer was 600 parts by mass. 

[Embodiment 15] 

The production of the decorative sheet of Embodiment 15 was 

basically the same as that of Embodiment 1 except that blended 

amount of aluminum hydroxide contained in the slurry to form the 

core layer was 100 parts by mass, and as the inorganic filler other 

than the endothermic metal hydroxide, heavy calcium carbonate 

with the average diameter of 111M was further added 100 parts by 

mass to the slurry to form the core layer. 
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[0081] 

[0082] 

[0083] 

[0084] 

[Embodiment 16] 

The production of the decorative sheet of Embodiment 16 was 

basically the same as that of Embodiment 1 except that the blended 

amount of 3-glycidoxypropyl trimethoxysilane (silane coupling 

agent) contained in the slurry to form the core layer was 1.8 parts 

by mass. 

[Embodiment 17] 

The production of the decorative sheet of Embodiment 17 was 

basically the same as that of Embodiment 1 except that the blended 

amount of 3-glycidoxypropyl trimethoxysilane contained in the 

slurry to form the core layer was 18 parts by mass. 

[Embodiment 18] 

The production of the decorative sheet of Embodiment 18 was 

basically the same as that of Embodiment 1 except that the blended 

amount of guanidine phosphate (flame retardant) contained in the 

slurry to form the core layer was 3.5 parts by mass. 

[Embodiment 19] 

The production of the decorative sheet of Embodiment 19 was 

basically the same as that of Embodiment 1 except that the blended 

amount of guanidine phosphate contained in the slurry to form the 

core layer was 35 parts by mass. 

[Embodiment 20] 

The production of the decorative sheet of Embodiment 20 was 

basically the same as that of Embodiment 1 except that 

3-aminopropyl trimethoxysilane was used as the silane coupling 

agent to form the core layer, instead of 3-glycidoxypropyl 

trimethoxysilane used in Embodiment 1. In Embodiment 20, the 

blended amount of the silane coupling agent contained in the 

prepreg to form the core layer was the same as that of Embodiment 

1. 
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[0086] 

[0087] 

[0088] 

[0089] 

[Embodiment 21] 

The production of the decorative sheet in Embodiment 21 was 

basically the same as that of Embodiment 1 except that the 

guanylurea phosphate was used instead of guanidine phosphate 

which was used as the phosphorus-nitrogen flame retardant to form 

the core layer in Embodiment 1. The guanylurea phosphate was 

APINON-405 (Product name) manufactured by Sanwa Chemical Co., 

Ltd. The guanylurea phosphate accounts for 28% of the total 

nitrogen. In Embodiment 21, the blended amount of guanylurea 

flame retardant contained in the prepreg to form the core layer is 

the same as that of Embodiment 1. 

[Embodiment 22] 

The production of the decorative sheet in Embodiment 22 was 

basically the same as that of Embodiment 1 except that the 

impregnation rate of the guanidine phosphate to form the balancing 

layer was 5%. 

[Embodiment 23] 

The production of the decorative sheet in Embodiment 23 was 

basically the same as that of Embodiment 1 except that the 

impregnation rate of the guanidine phosphate to form the balancing 

layer was 50%. 

[Embodiment 24] 

The production of the decorative sheet in Embodiment 24 was 

basically the same as that of Embodiment 1 except that an 

impregnated resin composed mainly of the melamine resin was used 

instead of the guanidine phosphate used as the impregnated resin to 

form the balancing layer in Embodiment 1. 

[Embodiment 25] 

The production of the decorative sheet in Embodiment 25 was 

basically the same as that of Embodiment 1 except that an 
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impregnated resin composed mainly of the phenol resin was used 

instead of the guanidine phosphate used as the impregnated resin to 

form the balancing layer in Embodiment 1. 

[Embodiment 26] 

The decorative sheet in Embodiment 26 was basically the 

same as that of Embodiment 1 except for having a stacking 

structure in which (C) the balancing layer, (C) the balancing layer, 

and (A) the decorative layer were stacked in this order from the 

bottom. The two balancing layers were the same and the sepiolite 

mixed paper similar to the one used in Embodiment 1 were used. 

[Embodiment 27] 

The decorative sheet of Embodiment 27 was basically the 

same as that of Embodiment 1 except for having a stacking 

structure in which (C) the balancing layer and (A) the decorative 

layer were stacked in this order from the bottom. 

Comparative Example 1 

The production of Comparative Example 1 was basically the 

same as that of Embodiment 2 except that aluminum hydroxide 

mixed paper (Product name: Sanwall, manufactured by Sanzen 

Paper Manufacturing Co., Ltd., the mixing ratio of aluminum 

hydroxide was 69% by mass) of 110 g/m2  was used instead of the 

magnesium silicate mixed paper of 180 g/m2  which was used in 

Embodiment 2 as the fibrous base material to form the balancing 

layer. 

Comparative Example 2 

The production of Comparative Example 2 was basically the 

same as that of Embodiment 1 except for the absence of the 

balancing layer. The decorative sheet in Comparative Example 2 

showed significant convex curves (curls). 

Comparative Example 3 
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In Comparative Example 3, one sheet of melamine resin 

impregnated decorative paper as the decorative layer, two sheets of 

phenol resin impregnated core paper as the core layer were stacked, 

and the heat and pressure were applied to the stack of sheets under 

the same conditions as in the case of Embodiment 1 to obtain the 

decorative plate with a thickness of 0.56 mm. The phenol resin 

impregnated core paper to be used to form the core layer was 

produced by impregnating a Kraft paper with the phenol resin and 

drying the impregnated Kraft paper. The adhesive sheet was 

stacked on the core layer side of the decorative plate as in the case 

of Embodiment 1 to obtain the decorative sheet of Comparative 

Example 3. The decorative sheet of Comparative Example 3 

showed significant convex curves (curls). 

Comparative Example 4 

The production of Comparative Example 4 was basically the 

same as that of Embodiment 1 except that the aluminum hydroxide 

mixed paper of 110 g/m2  (Product name: Sanwall, manufactured by 

Sanzen Paper Manufacturing Co., Ltd., the mixing ratio of 

aluminum hydroxide was 69% by mass) was used instead of the 

hydrous magnesium silicate mixed paper of 180 g/m2  used to form 

the balancing layer in Embodiment 1. 

The composition of the slurry to form the core layer in 

above-described Embodiments and Comparative Examples are 

shown in Table 1. 
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[0095] 	[Table 1] 

Table 1 

Compaben of slurry in core layer [parts by rani 

Acrylic resin 
emution 

Aluminum 
hydroxide 

Catlin 
carbonate 

Silaine 
coupling agent 

F iaTe 
retard ant 

Total 
solid content 

Embod'iment1 32 3.00 0 2.7 29 363.7 

EmbodiTent 2 32 300 0 2.7 29 363.7 

Embodiment 3 32 300 0 2.7 29 363.7 

Eimbodirmnit 4 32 300 0 2.7 29 383.7 

Embodiment 5 32 300 0 2.7 29 363.7 

Embodiment 6 32 300 0 2.7 29 363.7 

Embodiment 7 32 300 0 2.7 29 383.7 

Embodiment 8 32 300 0 2.7 29 363.7 

Embodiment 9 32 300 0 2.7 29 363.7 

Embodiment 10 17 300 0 2.7 29 348.7 

Embodiment 11 58 300 0 2.7 29 389.7 

Embodiment 12 32 300 0 2.7 29 383.7 

Embodimer 13 32 300 0 2.7 29 363.7 

Embed 'men: 14 32 600 0 2.7 29 663.7 

Embodiment 15 32 100 100 2.7 29 263.7 

Embodiment 16 32 300 0 1.8 29 362.8 

Embodiment 17 32 300 0 18 29 379 

Embodiment 18 32 300 0 2.7 3.5 333.2 

Eittodirnent 19 32 300 0 2.7 35 369.7 

Embodiment 20 32 300 0 2.7 29 363.7 

Embodiment 21 32 300 0 2.7 29 383.7 

Embodiment 22 32 300 0 2.7 29 363.7 

Embodiment 23 32 300 0 2.7 29 383.7 

Embodiment 24 32 0 2:7 29 363.7 

Embodiment 25 32 300 0 2.7 29 363.7 

Embodiment 26 - - - - - - 

Embodiment 27 - - - - - - 

Comparative Example 1 32 300 0 2.7 29 363.7 

Comparative Example 2 32 300 0 2.7 29 363.7 

Comparatve Exa m.p!e 3 - - - - - - 

Comparatve Example 4 32 300 0 2:7 29 363.7 
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The blended amount of each composition to form the core 

layer in the above-described Embodiments and Comparative 

Examples is shown in Table 2. 

[0096] 	[Table 2] 

Table 2 

.r a; rr. c.f each contained component Igim21 

Acrylic resin eii:',,!:E,Cr 
 Alurriinvn 

hydrcx-de 

Calcium 

carbonate 
plane coupllng agent 

Flame 

retardant 

Embodiment 1 29.3 274.3 0.0 2.5 26.5 

Embodiment 2 29.3 274.3 0.0 2.5 26.5  

Embodiment 3 29.3 274.3 0.0 2.5 28.5  

Embodiment 4 29.3 274.3 0.0 2.5 25.5 

Embodiment 5 29.3 274.3 0.0 2.5 28.5 

Embodiment 6 29.3 274.3 0.0 2.5 26.5 

Embod iment 7 29.3 274.3 0.0 2.5 28.5 

Embodimer.: 8 29.3 274.3 0.0 2.5 28.5 

Embodiment 9 29.3 274.3 0.0 2.5 26.5 

Embodiment 10 15.6 274.3 0.0 2.5 28.5 

Embodiment 11 53.1 274.3 0.0 2.5 28.5  

Embodiment 12 29.3 274.3 0.0 2.5 26.5 

Embodiment 13 29.3 274.3 0.0 2.5 28.5 

Embodiment 14 29.3 548.6 0.0 2.5 26.5 

Embodiment 15 29.3 91.4 91.4 2.5 26.5 

Embodiment 16 29.3 274.3 0.0 1.7 26.5 

Embodiment 17 29.3 274.3 0.0 16.7 26.5 

Embodiment 18 29.3 274.3 0.0 2.5 3.2 

Embodiment 19 29.3 274.3 0.0 2.5 32.0 

Embodiment 20 29.3 274.3 0.0 2.5 26.5 

Embodiment 21 29.3 274.3 0.0 2.5 26.5  

Embodiment 22 29.3 274.3 0.0 2.5 26.5 

Embodiment 23 29.3 274.3 0.0 2.5 26.5 

Embodiment 24 29.3 274.3 0.0 2.5 26.5 

Embodiment 25 29.3 274.3 0.0 2.5 26.5 

Embodiment 26 - - - - - 

Embodiment 27 - - - - - 

Comparative Example 1 29.3 274.3 0.0 2.5 26.5 

Comparative Example 2 29.3 274.3 0.0 2.5 26.5 

rnmnarafiva rYamnia A - - - - 
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The details of the balancing layer in the above-described 

Embodiments and Comparative Examples are shown in Table 3. In 

Table 3, the column of "base material" shows the fibrous base 

material used in the balancing layer, the column of "basis weight" 

shows the basis weight of the fibrous base material used in the 

balancing layer. The column of "impregnated resin" shows the 

component name of the flame retardant and the thermosetting resin 

with which the fibrous base material used in the balancing layer is 

impregnated. The column of "impregnation rate" shows the 

impregnation rate of the flame retardant and the thermosetting resin 

used in the balancing layer, and the impregnation rate is calculated 

by the calculation method defined in Formula 1. The column 

"impregnation amount" shows the weight per unit area of the flame 

retardant and the thermosetting resin used in the balancing layer. 

[0097] 	[Table 3] 
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Table 3 

Balancing layer 

Base maerial 
Bast weight 

(gAn2) 
Impregnating resin 

Impregnation rale 
(% by mass) 

ImPregnalorl 

amount (g/m2) 

Embodiment 1 Sepiorre mixed paper 180 Guanidine phosphate 20 36 

Entodiment 2 Sepiolite mixed paper 150 Virvl ester 20 36 

Embodiment 3 Sepiolite mixed paper 180 Guanidine phosphate 20 36 

Embodiment 4 Sepiolite mixed paper 180 Guanidine phosphate 20 36 

Emtodiiment 5 Sepiolite mixed paper 180 Guanidine ,phesphale 20 36 

Einbcdiment 6 Sepiolite mixed paper 120 Guanidine phosphale 20 24 

Entodi-ent 7 Sepiolite mixed paper 350 Guanidine phosphate 20 70 

Emtodiment 8 Sepiolie mixed paper 180 Guanidine phosphate 29 36 

Ertodintent 9 Sepiolite mixed paper 180 Guanidine phosphate 20 36 

Entibediment 10 Sepiolile mimed paper 180 Guanidine phosphate 20 36 

Entitodiment 11 Sepiolite mixed paper 188 Guanidine phosphate 20 36 

Embodiment 12 Seplarte mixed paper 150 Guanidine phosphate 20 36 

Eintodiiment 13 Sepioille mixed paper 180 Guanidine phosphate 20 36 

Embodiment 14 Sepidlite mixed paper 180 Guanidine phosphate 20 36 

Embodiment 15 SepioBle mixed paper 180 Guanidine phosphate 20 36 

Embodiment 16 Sepiolite mixed paper 180 Guanidine phosphate 20 36 

Embodiment 17 Sepiorre mimed paper 1B0 Guanidine phosphate 20 36 

Embodiment 18 Sepiore mixed paper 1B0 Guanidine phosphate 20 36 

Embodiment 19 SepOotte rimed paper 1BD Guanidine phospha 20 36 

Embodiment 20 S piolte -Ti 	,i ps per 150 .Guanidine phosphate 20 36 

Embodiment 21 Septite rbied paper 100 3uanyturea phrephatE 20 36 

Embodiment 22 Sepiolite mixed paper 120 ,Guanidine phosphate 

Embodiment 23 Sepiefe mixed paper 180 Guanidine phosphate 50 90 

Embodiment 24 Se't.V.;.!F.:,?. nixed, paper 1E0 Melamine resin 20 36 	, 

Embodiment 25 Sepiole mixed paper 180 Plienct resin 20 36 

Embodiment 26 Sepiolite mixed paper 180 Guanidine phosphate 20 36 

Embodiment 27 Seplolie mixed paper 180 Guanidine phosphate 20 36 

Comparative Example 1 
Aluminum hydroxide mixed 

paper 
110 v ir y: ester 20 22 

Comparative Example 2 — - — - - 

Comparative Example 3 — - — - - 

Comparative Example 4 
Aluminum hydroxide mixed 

paper 
110 Guanidine phosphate 20 22 

The layer structure of the decorative plate in the 

above-described Embodiments and Comparative Examples is shown 
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in Table 4. In Table 4, each layer is shown in the order of being 

stacked sequentially from the bottom side toward the top side when 

Table 4 is read from the right column to the left column. 

[0098] 	[Table 4] 
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Table 4 

Layer structure of decorative board. 

Embodiment 1 Decorave layer Balancing layer Core layer - 

E7todiment 2 Decorative layer Balarbag ':ayer Core layer - 

Embodi-rient 3 Decoratve layer Bala.ncing ,ayer Core layer - 

ETibodirnentt 4 Decorative layer Balancing layer Core layer - 

Embodiment. 5 Decorate layer Balar.cirg layer Core layer - 

Eribectiment 6 Decoratve layer Balancing 3ayer Core layer - 

Embodiment 7 Decorave layer Balancing layer Core layer - 

Embodiment 8 Decorate layer Core layer Balancing layer - 

Emlx.diment 9 Decoratve layer Balancing layer 0c re -aver Balancing layer 

Embodiment 10 Decorate layer Balancing ,ayer Core iay'er - 

Emtodiment11 Decorative layer Balan'i!", 	-er Core layer - 

Embectimert 12 Decorate layer Balancing. „Byer Core iaper - 

Embodiment 13 Decoratve layer Balancing layer Core layer - 

Embodiment 14 Decorative layer Balancing layer Core layer - 

Embodiroen115 Decorate layer Baler:dr., 	a yer Core layer - 

Ernbodirrent16 Decorate layer Ba.iarcing layer Core layer - 

Embedment 17 Decorative layer Bala.rcing layer Core layer - 

Emtodimnt 18 Decoratve layer Balancing layer Core layer - 

Embodiment 19 Decorative layer Balancing ;Byer Core layer - 

Eneolimer..!. 23 Decorate layer Balancing ayer Core ayer - 

E -tolinent 21 Decorate layer Balarcin ayer Core Layer 

E7-[eolinert 22 Decorave layer Balarcirig iayer Core layer - 

Emtodinnt 23 Decoratve layer Balancing ;cyar Core layer 

ErnbodiTent 24 Decorative layer Balancing Ayer Core layer 

Etodi.-..ant 25 Decorave layer Balarcing layer Core layer - 

E7nbadirrient 25 Decorative layer Balancing layer Balancirvg layer 

E7lbadirnent 27 Decoratve layer Balancing layer - - 

C-27,pare'r:ve Example 1 Decoratve layer Balancing layer Core layer - 

Comp aratve Example 2 Decoratve layer Core layer - 

Comparalve Example 3 Decorave layer Ph Core paper Ph Core paper - 

Comparalve Example 4 Decorave layer Balancing layer Core layer - 

In Table 4, "the Ph core paper" means the phenol resin 

impregnated core paper. 
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[0099] 	The structure of the adhesive layer in the above-described 

Embodiments and Comparative Examples is shown in Table 5. In 

Table 5, "Type" means the component of the adhesive used in the 

adhesive layer, "Total adhesive thickness" means the thickness of 

the adhesive portion of the adhesive sheet which is formed by 

applying the adhesive to the release paper. 

[0100] 	[Table 5] 
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Table 5 

Adhesive layer 

Type 

Total 
adhesive 
thickness 

fpm) 

Embod r-)ent 1 Acrylic 136 

Embod',-ent 2 Acrylic 136 

Embodiment 3 Acrylic 80 

E.--Itod 'rent 4 Acrylic 50 

Embed Fen' r Solvent rubber 140 

Embed rent 6 Acrylic 135 

Entosih.eri: 7 Acrylic 136 

Embed -rent 8 Acrylic 135 

Embodiment 9 Acrylic 136 

Embodiment 10 Acrylic 136 

Embodrent 11 Acrylic 136 

Embodiment 12 Acrylic 136 

E7-itodiment 13 Acrylic 136 

Entodir-ent 14 Acrylic 138 

Embodiment 15 Acrylic 136 

En.todiment 18 Acrylic 136 

Embodiment 17 Acrylic 136 

Embodiment 18 Acrylic 136 

Embodiment 19 Acrylic 136 

E7-1todiment 20 Acrylic 136 

ETtodiment 21 Acrylic 136 

Enbcdi-erT. 22 Acrylic 136 

Erntodlnent 23 Acrylic 136 

Embodiment 24 Acry 136 

Embodim nt25 Acrylic 136 

Embodimer 26 Acrylic 136 

Embcdimer: 27 Acrylic 136 

Comparative Example 1 Acryl 136 

Comparairve Example 2 Acrylic 136 

Comparative Example 3 Acrylic 136 

Comparatve Example 4 Acrylic 136 
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Evaluation results of the decorative sheet in the 

above-described Embodiments and Comparative Examples are 

shown in Table 6. 

[0101] 	[Table 6] 
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Table 6 

Evaluation of deooralye p'-"Eyalua/on of adh 	ive de 	--'" 	sheet 

ThicKneEs 
Ortm) 

Non-corn . , - 	L.---:,,  :1st 
Adhesive 
clrength ' 
(Nice) 

Non-combu :‘,'r.,=.- 

Heat release 
value 

(14,11m2) 

Shape 
relair.at -::'; 

' 

Heat release 
vale 

(MJirr.2),  

Snape 
relairdabity 

Ernbodirnert 1 0.48 2.9 0 64.4 ,J..",... 0 

Ertod'rent 2 0.45 4.2 0 64.4 7.2 0 

Entoil7ent 3 0.48 2.9 0 62.2 5.7 0 

ErTholr-ks, r,t4 0.48 2.9 0 55.2 5.0 0 

Embod 17'er7. 5 0.48 2.9 0 70.0 6.3 0 

ET Lod iner: 8 0.43 3.4 0 64.4 6.4 0 

Ern Lod inem 7 0.69 3.5 0 64.4 6.5 0 

Er-tbcdimert 8 0.47 2.0 Q 64.4 4.8 Q 

Eiibod het 9 0.62 2.4 Q 64.4 4.9 0 

ETtolTan: 10 0.48 2.1 0 64.4 5.0 0 

E:7,tod .7.-er;11 0.47 3.6 0 64.4 7.0 0 

E.7.t.od,7;eril 12 0.47 2.2 CD 64.4 5.0 0 

E.7 	dITent 13 0.43 2.9 0 64.4 5.7 0 

Embodiment 14 0.47 2.7 0 64.4 5.7 0 

15 0.48 2.5 0 64.4 5.6 0 

Plc. 1 .-- ...:nit .1 6 0.49 2.1 0 64.4 5.5 0 

E.Tbodiniant 17 0.49 2.8 0 64.4 5.7 0 

ErrtA- 	18 0.49 2.9 0 64.4 5.7 0 

Embodiment . 0.47 2.8 0 64.4 5.9 0 

Embodiment 20 0.46 2.8 0 64.4 5.7 0 

Ernbcf7ent 21 0.47 3.3 0 64.4 6.7 0 

Embodirrrer 22 0.44 2.3 0 64.4 5.7 0 

Erc.b.7.9.7. 23 0.48 1.8 0 64.4 5.0 0 

E--' 	- 	24 0.46 3.0 0 64.4 6.0 Q 

Emlx 	nt, 25 0.45 2.4 0 64.4 5 9 0 

Embodiment 26 0.40 2.1 Q 64.4 4.2 0 

Embodiment 27 0.25 1.6 0 64.4 4.0 0 

Comparative Example 1 0.45 3.1 x 64.4 6.1 x 

Comparative Example 2 0.35 2.5 x 64.4 5.5 x 

Comparalye Example 3 0.55 20 or more x xx 64.4 20 or more x xx 

Compara/ye Example 4 0.39 4.1 x 64.4 7.1 x 
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The evaluation methods for the decorative sheet of the 

above-described Embodiments and Comparative Examples were as 

follows. 

(1) Thickness 

The thickness of the decorative plate before the adhesive 

sheet is attached was measured with a micrometer. 

Non-combustibility 

(2) Total Heat Release 

The decorative plate without the adhesive sheet attached and 

the decorative sheet with the adhesive sheet attached were 

subjected to the test as samples. A 20-minute heat release test 

with a cone calorimeter was carried out on each sample in 

accordance with ISO 5660. 

(3) Shape Retainablity 

A 20-minute heat release test with a cone calorimeter was 

carried out on each sample in accordance with ISO 5660. At the 

time of the test for each sample, in a case where the total heat 

release of each sample is 8 MJ/m2  or less, the peak rate of heat 

release of each sample is maintained less than 200 kW/m2  for 10 

seconds, and splits and cracks penetrating the back side of the 

sample were not found in the tested sample (shape was retained), 

the sample was evaluated as "o". In a case where the tested 

sample had splits and cracks (the shape was not retained), the 

sample was evaluated as "x", and in a case where the decorative 

sheet as a whole was combusted and nothing was left, the sample 

was evaluated as "x x". A photograph of the decorative sheet in 

Embodiment 1 after the test is shown in FIG. 4. A photograph of 

the decorative sheet of Comparative Example 4 after the test is 

shown in FIG. 5. 

(4) Adhesive Strength of Decorative Sheet 
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[0102] 

[0103] 

A 300 mm x 150 mm piece was cut out from the decorative 

sheet. The silicone release paper was peeled off from the piece to 

expose the adhesive layer. The adhesive layer surface of the 

decorative sheet and an aluminum plate 2 mm thick were adhered to 

each other. Then, a hand roller weighing 2 kg was reciprocated 

twice on the aluminum plate. The piece made in the above process 

was used as a sample. In the sample, the surface of the decorative 

layer side in the decorative sheet was adhered to a 40 mm x 40 mm 

fixture with a glue (cyanoacrylate). 

After curing the sample for one day under the temperature of 

23°C and relative humidity of 50%, a force was applied to the 

sample in a direction to separate the aluminum plate and the 

adhesive layer with a glue strength testing device in Building 

Research Institute Method (manufactured by Oxjack Co., Ltd.) so 

as to measure the tensile strength. The value of the tensile 

strength was considered as a measurement value of the adhesive 

strength. 

According to the above-described test results, the decorative 

sheet with the adhesive exhibited a higher total heat release 

compared to the decorative plate before attaching the adhesive 

sheet in all Embodiments and Comparative Examples. Among 

them, the decorative sheets in Embodiment 1 to 27 exhibited the 

total heat release of 8 MJ/m2  or less and satisfied a standard of the 

current non-combustibility test of the Japanese Building Standard 

Law. The decorative sheets in Embodiment 1 to 27 were not 

burned and also maintained the shapes even after the heat release 

test. 

[0104] 
	

On the other hand, the decorative sheets in Comparative 

Examples 1, 2, and 4 were deformed during the heat release test. 

In Comparative Examples 1 and 4, the balancing layer is formed 
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[0105] 

from the aluminum hydroxide mixed paper, not from the magnesium 

silicate (sepiolite) mixed paper as in the case of Embodiment 1 to 

27. 	This is considered to be a reason for the deformation of the 

shape during the test. The decorative sheet in Comparative 

Example 2 did not comprise the balancing layer having the 

magnesium silicate (sepiolite) mixed paper as in the case of 

Embodiments 1 to 27. This is considered to be a reason for the 

deformation of the shape during the test. 

The decorative sheet in Comparative Example 3 was burned 

completely during the heat release test. The decorative sheet in 

Comparative Example 3 had the total heat release of more than 8 

MJ/m2, and the decorative sheet failed to satisfy a standard of the 

current non-combustibility test of the Japanese Building Standard. 

In Comparative Example 3, it is considered that the decorative 

sheet was burned during the test since the decorative sheet did not 

comprise the balancing layer having the magnesium silicate 

(sepiolite) mixed paper as in the case of Embodiments 1 to 27, and 

the Kraft paper was used for the core layer, and the flame retardant 

was not included in the core layer. 
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CLAIMS 

1. A decorative sheet with adhesive comprising: 

a decorative plate layer having a top and a bottom; and 

an adhesive layer arranged on the bottom of the decorative plate 

layer, 

wherein the decorative plate layer is made by heat and pressure 

consolidating a laminate assembly including a decorative layer and a mixed 

paper layer which is arranged adjacent to the bottom of the decorative layer 

and includes a magnesium silicate compounds having bound water mixed 

paper, 

wherein the mixed paper layer is made by impregnating the 

magnesium silicate compounds having bound water mixed paper as a base 

material with a nitrogen flame retardant or phosphorus-nitrogen flame 

retardant and drying, and 

wherein the decorative layer is made from a resin-impregnated 

decorative paper impregnated with a thermosetting resin and drying . 

2. The decorative sheet with adhesive according to claim 1, 

wherein the decorative plate layer further comprises a core layer made of a 

prepreg containing a fibrous base material. 

3. The decorative sheet with adhesive according to claim 2, 

wherein a stacking structure of the decorative plate layer includes the core 

layer, the mixed paper layer, and the decorative layer in this order from the 

bottom of the decorative plate layer. 

4. The decorative sheet with adhesive according to claim 1, 

wherein an amount of the nitrogen flame retardant or the 
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phosphorus-nitrogen flame retardant contained in the mixed paper layer is 9 

to 90 g/m2 . 

5. The decorative sheet with adhesive according to claim 2, 

wherein the prepreg included in the core layer contains endothermic metal 

hydroxide and a binder component in addition to the fibrous base material. 

6. The decorative sheet with adhesive according to claim 2 or 5, 

wherein the prepreg included in the core layer contains an acrylic resin 

emulsion. 

7. The decorative sheet with adhesive according to claim 2, 5, or 6, 

wherein the core layer contains a flame retardant. 

8. The decorative sheet with adhesive according to claim 7, 

wherein the core layer contains the flame retardant in a range of 1 to 100 

g/m2 . 

9. The decorative sheet with adhesive according to claim 7 or 8, 

wherein the flame retardant in the core layer is a nitrogen flame retardant or 

a phosphorus-nitrogen flame retardant. 

10. The decorative sheet with adhesive according to claim 9, 

wherein an amount of nitrogen contained in the phosphorus-nitrogen flame 

retardant is 1 to 50% by mass. 

11. The decorative sheet with adhesive according to any one of 

claims 1 to 10 having a thickness of 0.2 to 2.0 mm. 
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12. The decorative sheet with adhesive according to any one of 

claims 1 to 11, wherein the phosphorus-nitrogen flame retardant in the 

mixed paper layer comprises one or more selected from the group consisting 

of a guanidine phosphate and guanylurea phosphate. 

13. The decorative sheet with adhesive according to any one of 

claims 1 to 12, wherein a thickness of the decorative plate layer is from 

0.43 to 0.69 mm. 

14. The decorative sheet with adhesive according to any one of 

claims 1 to 13, wherein the thermosetting resin contained in the decorative 

layer is a melamine-formaldehyde resin. 


