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BACKGROUND OF THE INVENTION 1. Field of the Invention The present
invention relates to a paint material for constructional finishing and a
panel for constructional finishing which utilize volcanic ash shirasu
(hereinafter referred to sinply as shirasu), and a nethod of preparing
these. 2. Description of the Related Art Although a |ot of studies have
been made to nmake good use of shirasu Wwhich is an abundant resource in the
field of construction, shirasu is processed for use as a construction
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BACKGROUND OF THE INVENTION

1. PField of the Invention

The present invention relates to a paint material for
constructional finishing and a panel for constructional
finishing which utilize volcanic ash shirasu (hereinafter
referred to simply as shirasu), and a method of preparing
these.

2, Description of the Related Art

Although a lot of studies have been made to make good
use of shirasu which is an abundant resource in the field of
construction, shirasu is processed for use as a construction
material in most of the cases, and there has been no paint
material for constructional finishing, and no panel for
constructional finishing which utilize shirasu in its
unprocessed original form.

Shirasu is a white sandy sediment, and more
specifically, shirasu is a generic name for white porous
volcanic ejecta and a secondary sediment derived therefrom,
which are widely spread in the southern area of Kyushu of
Japan. Shirasu is formed such that when magma having a high

temperature is erupted and cooled to give rise to



crystallization differentiation, main conponents of magma, such as S 02,
A1203, Fe2031 FeO, MO, CaO Na20, and K20, are crystallized as mnerals
through crystallization differentiation. Shirasu conprises about 30 w. %
of crystalline mnerals and about 70 wt. % of anorphous vol canic gl ass.
The anor phous vol canic gl ass has a porous pumce- |ike structure due to

vi gorous em ssion of volatile material of magma and conprises 65 to 73
w.%of S 021 12 to 16 wt.% of A1203, 2310 4 wt.%of CaO 3 to 4 wt. % of
Na20, 2 to 4 w.%of K20, and 1 to 3 w.% of iron conpounds. The
crystalline mnerals include plagioclase in a |argest anpunt, and
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bal | 00ns 9l s800 13 MO IO H1Zfariicd glass has a porous pumice-
like structure due to vigorous emission of volatile material
of magma and comprises 65 to 73 wt.$ of SiO,, 12 to 16 wt.%
of Al,0,, 2 to 4 wt.% of Ca0, 3 to 4 wt.% of Na,0, 2 to 4
wt.% of XK,0, and 1 to 3 wt.% of iron compounds. The
crystalline minerals include plagioclase in a largest amount,
and hypersthene, quartz, augite, magnetite and the like in
small amounts.

It has been known that when shirasu is quickly heated,
softening of glass contained in the shirasu and evaporation
of water contained in the shirasu occur at the same time to
give rise to foaming of the shirasu, thereby forming hollow
spherical bodies which float on water, so-called shirasu
balloons (developed by Kyushu Kogyo Gijutsu Shiken Kenkyusho
in 1970). The shirasu balloons are about 30 to 600 um in
size and have features such that they are inexpensive,
nonflammable, low in bulk density, high in melting point,
low in thermal conductivity, low in dielectric constant,
harmless, and free from emission of noxious gas and the like.

Recently, the shirasu ballcoons of 600 to 3,000 um in sigze



have been produced. As main applications of the shirasu balloons, there
may be nentioned a coating material for industrial use, which can be
applied in a large thickness because it is |lightweight. In recent years,
an application has been nade largely to a material for constructional use,
such as a ceiling board or the like which is |light weight and is not
required to have so high strength. Furthernore, devel opnent of a polyneric
conposite material using pulverized_shirasu is in progress. A conventional

pl aster-finished wall and plaster wall as constructional walls include
tsuchi kabe (Il oan-based wall) and shi kkui kabe (plaster Vall). A
| oan-based wall conprises clay and sand incorporated therein for
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and is not required to have so high strength. Furthermore,
development of a polymeric composite material using
pulverized shirasu is in progress.
A conventional plaster-finished wall and plaster wall
as constructional walls include tsuchi kabe (loan-based
wall) and shikkui kabe (plaster Wall). A loan-based wall
comprises clay and sand incorporated therein for prevention
of cracking. Furthermore, Tokyo straw or the like is
incorporated therein for brown coat or middle coating (naka
kabe), and humic dark-colored straw, straw bottom {nemoto
wara), Manila hemp, carbon fiber or the like is incorporated
therein for scratch coat or basic coating (ara kabe). A
plaster wall comprises slaked line as a main component and,
mixed therein, paste, fibers for plaster, straw, paper, or
the like. Furthermore, diatomaceous earth which is
sedimentary earth derived from algae of phytoplanktons is
used as a material for a wall substrate, a material for a

refractory brick or a materjal for wall-finishing. As a

self-hardening material for a loan-based wall, there may be



mentioned |inme, dolonite plaster, cement, and the like as well as clay.
These self-hardening materials nay be incorporated into Cay to enhance
har deni ng properties. However, in nost of the above-described conventional
techni ques, shirasu is processed. Accordingly, there has been no
commercially avail abl e constructional material which wutilizes Shirasu in
its unprocessed original formto make good use of the abundant resource.
This is attributable to extrenely high flowability of shirasu to water

For exanpl e, the photographs of Figure 3 shows a status in which a shirasu
ground surface is washed by rain water, and the |ike and shaven |leading to
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been no commercially available constructional material which
utilizes Shirasu in its unprocessed original form to make
good use of the abundant resource. This is attributable to
extremely high flowability of shirasu to water.
For example, the photographs of Figure 3 shows a status
in which a shirasu ground surface is washed by rain water,
and the like and shaven leading to the emergence of numerous
deep valleys. This document proves the fact shirasu is
highly flowable to water.
Although a lot of studies have been made for fears to
make good use of shirasu which is highly flowable to water
in Kagoshima Prefecture where shirasu is originated, no
commercial products have been developed yet.
The largest factor prohibiting commercialization of
paint materials, and the like which utilize shirasu is
cracking on the surface of shirasu when applied as a wall.
Moreover, another factor is so-called water flow
phenomenon of shirasu. This is a phenomenon in which, when

shirasu is mixed together with a predetermined amount of

water and applied to a backing board, or the like, a large



quantity of water contained in shirasu is discharged, not drying fromthe
surface, in the process of drying of shirasu. The above-nentioned cracking
and water flow phenonena have prohibited effective use of inherent
characteristics of shirasu and have prohibited shirasu from being
effectively wused as a paint material for constructional finishing and a
panel for constructional finishing. In view of use of a chem cal substance
or organic nmaterial in the conventien& ~techni ques, no substanti al
measures have been taken with respect to hypersensitivity to an organic
conpound or with respect to a health-injurious house. Moreover,
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agent to surfaces of boards as surface preparation of the boards”as

substrat esed6as a paint material foxr constructional finishing and a
panel for constructional finishing.

In view of use of a chemical substance or organic
material in the conventional techniques, no substantial
measures have been taken with respect to hypersensitivity to
an organic compound or with respect to a health-injurious
house. Moreover, substantially no use has been made of
shirasu as a construction material alternative to sand which
has been running.

In addition, in the conventional techniques, it is
required to take special measures with respect to, for
example, protection against adverse effect on a human body
due to alkalinization during construction, prevention of
change of color of wood or development of stain on a wood
surface at joints in or between interior posts, veranda,
casings, baseboards, and the like, prevention of cracks due
to treatment of joints between boards as substrates,
prevention of peeling by preliminary application of a bond

reinforcing agent to surfaces of boards as surface

preparation of the boards as substrates.



SUMVARY OF THE | NVENTI ON The present invention has been made in view of the
above-nenti oned problens inherent in the conventional techniques. It is,
therefore, an object of the present invention to provide a paint materi al
for constructional finishing, a panel for constructional finishing and a
met hod of preparing these, wherein volcanic ash shirasu, which is an
abundant natural resource, can be effectively used in its unprocessed
original form soft or rough texture-igherent in shirasu can be utilized
to appear as a construction material; it can prevent neasures with respect
to hypersensitivity to an organic conmpound and with respect to a

heal t h-injurious house; shirasu can be used as a constructional materi al
alternative to sand which has been running short; and it can permt energy
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attributabbéntfon to provide a paint material for constructional
finishing, a panel for constructional finishing‘and a method
of preparing these, wherein volcanic ash shirasu, which is
an abundant natural resource, can be effectively used in its
unprocessed original form; soft or rough texture inherent in
shirasu can be utilized to appear as a construction
material; it can prevent measures with respect to
hypersensitivity to an organic compound and with respect to
a health~injurious house; shirasu can be used as a
constructional material alternative to sand which has been
running short; and it can permit energy savings, resource
savings, free from pollution, innoxiousness, and cost
savings; and the paint material for constructional finishing
and the panel for constructional finishing have inorganic
properties, good spreadability, colorability, fire
resistance, fire-proof properties, sound-proof properties,
moisture conditioning properties, antibacterial properties,
heat retaining and insulating properties, deodorizing

properties, air permeability, and the like.

Moreover, the present invention has resolved the so-



separation of water and shirasu by incorporating highly water-retaining
clay or the like and has realized commercialization of a paint nmaterial of
shirasu. The present invention is highly regarded by Kyushu Kogyo G j utsu
Shi ken Kenkyusho, Kagoshi ma-ken Kogyo G jutsu Center (especially in
Mat eri al Devel opnment Departnent in the center), Myazaki-ken Kogyo G jutsu
Center, and the |like. The present invention has boosted the price of
shirasu to approximtely 10,000 yen.per -10 kil os, which was sold at
approximately 3,000 yen per 10 tons, thereby generating an extrenely high
mar ket -activating effect. In the present invention, the above-nentioned

ed shirasu in its unprocessed
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Shiken Kenkyusho, Kagoshima-ken Kogyo Gijutsu Center
(especially in Material Development Department in the
center), Miyazaki-ken Kogyo Gijutsu Center, and the like.
The present invention has boosted the price of shirasu
to approximately 10,000 yen per 10 kilos, which was sold at
approximately 3,000 yen per 10 tons, thereby generating an
extremely high market-activating effect.
In the present invention, the above-mentioned problem
has been solved by using the dried shirasu in its
unprocessed original form as a paint material for
constructional finishing.
The above-mentioned problem has been solved by using
the dried shirasu and a binding agent in combination.
The above-mentioned problem has been solved by using
the dried shirasu, a binding agent, and a clay material in
combination.
The above-mentioned problem has been solved by using
the dried shirasu, a binding agent, a clay material, and

fibers for plaster in combination.

In addition, the above-mentioned problem has been



material, fibers for plaster, and shirasu balloons in conbination. In
addi tion, the above-nenti oned problem has been solved by using the dried
shirasu, a binding agent, a clay naterial, fibers for plaster, shirasu
bal | oons, and a color pignment in conbination. In addition, the
above-nenti oned probl em has been solved by using the dried shirasu, a

bi nding agent, a clay material, fibers for plaster, shirasu balloons, a
color pignent, and a bond reinforcing @agent in conbination. In addition,

t he above-nenti oned probl em has been solved by using the dried shirasu in
conbination with any one of a binding agent, a clay material, fibers for

pl aster, I bal ]l oo a,color pignent, or, a_bond reinforcing agent.
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bond reing i . .agent. The above-nenti oned probl em has been sol ved by

i ncorporat%%i’g%ufcgg'%% of the dried shirasu, 30 to 40% of the binding
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and 1 10 s9pRld Wi using the dried shirasu, a binding agent, a clay
material, fibers forlplaster, shirasu balloons, and a color
pigment in combination.

In addition, the above-mentioned problem has been
solved by using the dried shirasu, a binding agent, a clay
material, fibers for plaster, shirasu balloons, a color
pigment, and a bond reinforcing agent in combination.

In addition, the above-mentioned problem has been
solved by using the dried shirasu in combination with any
one of a binding agent, a clay material, fibers for plaster,
shirasu balloons, a color pigment, or a bond reinforcing
agent.

On the other hand, the above-mentioned problem has been
solved by using the dried shirasu in combination with two or
more of a binding agent, a clay material, fibers for plaster,
shirasu balloons, a color pigment, or a bond reinforcing
agent.

The above-mentioned problem has been solved by
incorporating 50 to 65% of the dried shirasu, 30 to 40% of
the binding agent, 3 to 10% of the clay material, 5 to 10%

of shirasu balloons, 0.08 to 2% of the bond reinforcing



fibers for plaster as conponents. Moreover, the above-nentioned probl em has
been solved by incorporating the clay material in a ratio of 1 to 1.7
parts relative to 6 parts of the dried shirasu to inpart hardening
properties and plasticity to the dried shirasu. Furthernore, the

above- menti oned probl em has been solved by incorporating the binding agent
inaratio of 4to 5 parts relative to 10 parts of the dried shirasu to
impart hardening properties and adhesign. properties to the dried shirasu.
In addition, the above-nentioned probl em has been solved by screening the
dried shirasu with a wire sieve or the like to collect shirasu of about 5

mm or | ess i i ter,_ and renoving inpurities contained therein,
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sol ved beg the drjed shirasu conprises nmainly |large grains, nedium
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sol ved becau t |.ar rains are about. 2.3 mMmto 1.1 mmin dianeter.
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parts relative to 6 parts of the dried shirasu to impart
hardening properties and plasticity to the dried shirasy.

Furthermore, the above-mentioned problem has been
solved by incorporating the binding agent in a ratio of 4 to
5 parts relative to 10 parts of the dried shirasu to impart
hardening properties and adhesion properties to the dried
shirasu.

In addition, the above-mentioned problem has been
solved by screening the dried shirasu with a wire sieve or
the like to collect shirasu of about 5 mm or less in
diameter, and removing impurities contained therein,
followed by drying.

Furthermore, the above-mentioned problem has been
solved because the dried shirasu comprises mainly large
grains, medium grains, and small particles.

Moreover, the above-mentioned problem has been solved
because the large grains are about 2.3 mm to 1.1 mm in
diameter. |

Moreover, the above-mentioned problem has been solved
because the medium grains are about 1.0 mm to 0.2 mm in

diameter.



sol ved because the small particles are about 0.1 mmor less in dianeter.
In addition, the above-nentioned problem has been solved because the

bi ndi ng agent conprises cenent or a gypsummaterial. On the other hand,

t he above-nenti oned probl em has been solved because the bindi ng agent
conprises cenent, a gypsum material, lime, a synthetic resin emulsion, and
the like. Furthernore, the above-nentioned problem has been solved because
the bond reinforcing agent is a nonionig ~-water-soluble cellul ose ether, a
wat er - sol ubl e nethyl cel lul ose, or hydroxynethyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose, or the |ike. Moreover, the above-nentioned

pr obl em has been L ved because the clay material _.is a hydrous silicate
mneral whic “e9ﬁ$6¥%8“p|§§?iéﬁPyewﬂéﬁ Peddranblenohassbeeiness  when
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preparinggégggiﬁfgég%grﬁgﬁ %EP ComSErIEHiSSn A S Roski g1 ™o ilessy addi ng
an approghigagmgggeq of water to the dried shirasu, the binding agent,
the clay material, the shirasu balloons, the bond reinforcing agent, the
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gypsum material.

On the other hand, the above-mentioned problem has been
solved because the binding agent comprises cement, a gypsum
material, lime, a synthetic resin emulsion, and the like.

Furthermore, the above-mentioned problem has been
solved because the bond reinforcing agent is a nonionic
water-soluble cellulose ether, a water-soluble methyl
cellulose, or hydroxymethylcellulose,
hydroxypropylmethylcellulose, or the like.

Moreover, the above-mentioned problem has been solved
because the clay material is a hydrous silicate mineral
which exhibits plasticity when wetted and shows stiffness
when dried.

The above-mentioned problem has been solved by a method
of preparing a paint material for constructional finishing,
comprising adding an appropriate amount of water to the
dried shirasu, the binding agent, the clay material, the
shirasu balloons, the bond reinforcing agent, the color
pigment, and the fibers for plaster and mixing together.

The above-mentioned problem has been solved by adding



shirasu, 30 to 40% of the binding agent, 3 to 10% of the <clay material, 5
to 10% of shirasu balloons, 0.08 to 2% of the bond reinforcing agent, 0.01
to 3% of the color pigment, and 1 to 5% of the fibers for plaster and

m xi ng toget her. Moreover, the above-nentioned probl em has been sol ved by
incorporating the clay material in aratioof 1 to 1.7 parts relative to 6
parts of the dried shirasu to inpart hardening properties and plasticity
to the dried shirasu.” Furthernore, thelabove-nentioned probl em has been

sol ved by incorporating the binding agent in a ratio of 4 to 5 parts
relative to 10 parts of the dried shirasu to inpart hardening properties

and adhesjon,. ti.es to the dried shiragsu. In addition, the
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Moreover, the above-mentioned problem has been solved
by incorporating the clay material in a ratioc of 1 to 1.7
parts relative to 6 parts of the dried shirasu to impart
hardening properties and plasticity to the driéd shirasu.

Furthermore, the above-mentioned problem has been
solved by incorporating the binding agent in a ratio of 4 to
5 parts relative to 10 parts of the dried shirasu to impart
hardening properties and adhesion properties to the dried
shirasu.

In addition, the above-mentioned problem has been
solved by screening the dried shirasu with a wire sieve or
the like to collect shirasu of about 5 mm or less in
diameter, and removing impurities contained therein,
followed by drying.

Furthermore, the above-mentioned problem has been
solved because the dried shirasu comprises mainly large
grains, medium grains, and small particles.

Moreover, the above-mentioned problem has been solved
because the large grains are about 2.3 mm to 1.1 mm in

diameter.



because the nediumgrains are about 1.0 nmto 0.2 mMmin dianeter. In

addi tion, the above-nentioned problem has been solved because the smal
particles are about 0.1 mmor less in dianeter. In addition, the

above- nenti oned probl em has been solved because the binding agent
conprises cenent or a gypsummaterial. Furthernore, the above-nentioned
probl em has been solved because the binding agent conprises cenent, a
gypsum nmaterial, lime, a synthetic respn_enulsion, and the |ike.
Furthernore, the above-nentioned problem has been solved because the bond
reinforcing agent is a nonionic water-soluble cellulose ether, a

wat er - sol ubl e th%] cell ul ose, or hydroxynethyl cel | ul ose,
hydr oxypr opyl MEERPVEE| tPGs @Poyemeatiioped myokdwsy hashdesimowelvedt i oned

problen1q)s been1ﬁflved. because the clay material is a hydrous silicate
X
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dried. TQﬁjgﬁﬁxﬁfnentioned probl em has been sol ved by a panel for
constructiona i'ni shing, which is obtained by adding an appropriate

the shi rasu bar 8adavTele $He AbRTRrneniSrarpaguien b Borer pigmont,
and the LAy because the small particles are about 0.1 mm or less
in diameter.

In addition, the above-mentioned problem has been
solved because the binding agent compriées cement or a
gypsum material.

Furthermore, the above-mentioned problem has been
solved because the binding agent comprises cement, a gypsum -
material, lime, a synthetic resin emulsion, and the like.

Furthermore, the above-mentioned problem has been
solved because the bond reinforcing agent is a nonionic
water-soluble cellulose ether, a water-soluble methyl
cellulose, or hydroxymethylcellulose,
hydroxypropylmethylcellulose, or the like.

Moreover, the above-mentioned problem has been solved
because the clay material is.a hydrous silicate mineral
which exhibits plasticity when wetted and shows stiffness
when dried.

The above-mentioned problem has been solved by a panel
for constructional finishing, which is obtained by adding an
appropriate amount of water to the dried shirasu, the

bonding agent, the clay material, the shirasu balloons, the



for plaster; mxing the resultant m xture together; applying the resulting
m xture onto a substrate, such as a gypsum board, veneer plywod, concrete
board, nortar-applied waterproof plywod, or asbestos board; subjecting
the resulting board to surface-finishing treatnment according to an

i nt ended desi gn. The above-nenti oned probl em has been solved by adding an
appropriate anount of water to 50 to 65 w.%of the dried shirasu, 30 to
40% of the binding agent, 3 to 10%of fhe. clay material, 5 to 10% of the
shirasu balloons, 0.08 to 2% of the bond reinforcing agent, 0.01 to 3% of
the color pignment, and 1 to 5% of the fibers for plaster; mxing the

resul tant, m tlﬂiﬁfo ef her; applying the resultant m xture onto a

subst r at &0%%&{3 %‘g%%u‘i‘ﬁ far & GRIGT RigRRE . W ckle of eersl,
nortar-applie t er proof. pl ywood, or. asbestos board; and subjecting the
resul ti ng?ocifo c%nam%oergdﬂ’é)clgg i Y Yaatefu LR ceR R et 0 apiwnkended
desi gn. N?&g eniighe above- nenti.oned probl em has been sol ved by

i ncor porating THE ) Tt Qo 2 SFréter (Pah As @r9EPsEt ative to 6

Pt T DY LA A CERe0 Bt pop bl oeL el
o DRl SO ol S
properti §esN% NI LU W&Wﬁfa%%»tﬂr}i%%iqlr& Y eatment according to

an intended design.

The above-mentioned problem has been solved by adding
an appropriate amount of water to 50 to 65 wt.% of the dried
shirasu, 30 to 40% of the binding agent, 3 to 10% of the
clay material, 5 to 10% of the shirasu balloons, 0.08 to 2%
of the bond reinforcing agent, 0.01 to 3% of the color
pigment, and 1 to 5% of the fibers for plaster; mixing the
resultant mixture together; applying the resultant mixture
onto a substrate, such as a gypsum board, veneer plywood,
concrete board, mortar-applied waterproof plywood, or
asbestos board; and subjecting the resulting board to
surface-finishing treatment according to an intended design.

Moreover, the above-mentioned problem has been solved
by incorporating the clay material in a ratio of 1 to 1.7
parts relative to 6 parts of the dried shirasu to impart
hardening properties and plasticity to the dried shirasu.

Furthermore, the above-mentioned problem has been
solved by incorporating the binding agent in a ratio of 4 to

5 parts relative to 10 parts of the dried shirasu to impart



shirasu. In addition, the above-nentioned problem has been solved by
screening the dried shirasu with a wire sieve or the like to collect
shirasu of about 5 mmor less in dianmeter, and renoving inpurities
contained therein, followed by drying. Furthernore, the above-nentioned
probl em has been solved because the dried shirasu conprises nmainly |arge
grains, nediumgrains, and small particles. Mreover, the above-nentioned

probl em has been sol ved because the | grge grains are about 2.3 mmto 1.1
mmin dianmeter. Moreover, the above-nentioned probl em has been sol ved
because the nediumgrains are about 1.0 nmto 0.2 mMmin dianeter. In
addi tion, th& apove- nenti oned probl em has been solved because the smal
particl esP3F2enbpdt PEOReFHieF ardsadhas §panprepertheaddottbe, dthed

above- nent,i oned probl em has been solved because the binding agent
conpri ses" ¢Eh8%¢ - or a gypsum material. On the other hand, the

above- nenti on pr obl em has been sol ved because the binding agent
conpri ses cen&&f ,acgp m ItV -nenthoned gnaiNen qasedieerenul sion, and

the 11 ke-sdfved f NEEFRLSInG N SORVEToTh LO08S ProP! em has been
the like to collect shirasu of about 5 mm or less in
diameter, and removing impurities contained therein,
followed by drying.

Furthermore, the above-mentioned problem has been
solved because the dried shirasu comprises mainly large
grains, medium grains, and small particles.

Moreover, the above-mentioned problem has been solved
because the large grains are about 2.3 mm to 1.1 mm in
diameter,

Moreover, the above-mentioned problem has been solved
because the medium grains are about 1.0 mm to 0.2 mm in
diameter.

In addition, the above-mentioned problem has been
solved because the small particles are about 0.1 mm or less
in diameter.

In addition, the above-mentioned problem has been
solved because the binding agent comprises cement or a
gypsum material.

On the other hand, the above-mentioned problem has been
solved because the binding agent comprises cement, a gypsum

material, lime, a synthetic resin emulsion, and the like.



sol ved because the bond reinforcing agent is a nonionic water-soluble
cellul ose ether, a water-soluble nethyl cellulose, or
hydr oxynet hyl cel | ul ose, hydr oxypropyl nmet hyl cel | ul ose, or the liKke.
Mor eover, the above-nentioned probl em has been solved because the clay
material is a hydrous silicate mneral which exhibits plasticity when
wetted and shows stiffness when dried. The above-nenti oned probl em has
been sol ved by a nethod of preparing g panel for constructional finishing,
conpri sing addi ng an appropriate anount of water to the dried shirasu, the
bondi ng agent, the clay material, the shirasu balloons, the bond
rei nforcing gent t he col or plgnent and the fibers for plaster; mxing
the resul t antFURFREERRT e ogERReRPORBPNONhEORAG PEEbLennhasi keene onto a
substrate h,as a gypsum board, veneer plywod, concrete board,
nort ar - aﬁBﬂl @ RﬁFéPﬁg gpepp9%605818¢°§§589t8995§aﬁ§ a apaisoicecting the
resultlng anrd i f iﬁ Elnlshlng treatnment according to an intended
desi gn, YBFFbweginy edF?' §logReciBEYe- AeWiF6hed0pRBhECRERAY lbeen sol ved by
addi ng n rQpriate, aqopunt o 50 to 65 wt.%of the dried
shirasu,g§6i€§°§g@b8F PHQQBFXHF%B$§ i%“9§Sﬁo 10% of the clay nmaterial, 5
to 10% I | oQn . 08 to 2 6 of t he bond relnforC|ng
oAb BT tpREbyEFET 105058, " 8 ¢he 1Rke

agent,
Moreover, the above-mentioned problem has been solved

because the clay material is a hydrous silicate mineral
which exhibits plasticity when wetted and shows stiffness
when dried.

The above-mentioned problem has been solved by a method
of preparing a panel for constructional finishing,
comprising adding an appropriate amount of water to the
dried shirasu, the bonding agent, the clay material, the
shirasu balloons, the bond reinforcing agent, the color
pigment, and the fibers for plaster; mixing the resultant
mixture together; applying the resulting mixture onto a
substrate, such as a gypsum board, veneer plywood, concrete
board, mortar-applied waterproof plywood, or asbestos board;
and subjecting the resulting board to surface-finishing
treatment according to an intended design, followed by
drying.

The above-mentioned problem has been solved by adding
an appropriate amount of water to 50 to 65 wt.% of the dried
shirasu, 30 to 40% of the binding agent, 3 to 10% of the

clay material, 5 to 10% of the shirasu balloons, 0.08 to 2%



pigment, and 1 to 5% of the fiber for plaster; mxing the resultant

m xture together; applying the resulting mxture onto a substrate, such as
a gypsum board, veneer plywood, concrete board, nortar-applied waterproof
pl ywood, or asbestos board; subjecting the resulting board to surface-
finishing treatnent according to an intended design, followed by drying.
In addition, the above-nentioned problem has been solved because the

bi ndi ng agent conprises cement or a _gypsum naterial. On the other hand,

t he above-nentioned probl em has been solved because the binding agent
conprises cenent, a gypsum material, lime, a synthetic resin emulsion, and
the Iike. Mreover, the above-nentioned probl em has been solved by

i ncor por 8€i h§et RNl Fpindeariag ageatyali.§lofol 3o of. Thepaniierr el ative to 6
parts of the dried shirasu to inmpart hardening properties and plasticity
to the dPrE88hir 380, 1FLPt Rér Rér &her Hébgodermpdeistmad pisihngmthas been

"ol at i verpauigaREr FaxbfirpnEogEr baTonARRLLNG FhEAFESURARdanRATTpROpEr L] €S
2bove: meatPonBa BPEbFhenag BEeR® SopvEdUHy bearEentRECEROPIFVEAds i
y enVR§eeKePdiweddshi r asu
W th 8 Wb SLedehBhrd! mblEakl k8ol 2eGoLheS ShLEASY of jaboyt & mmor less
asbestos board; -subjecting the resulting board to surface-
finishing treatment according to an intended design,
followed by drying.

In addition, the above-mentioned problem has been
solved because the binding agent comprises cement or a
gypsum material.

On the other hand, the above-mentioned problem has been
solved because the binding agent comprises cement, a gypsum
material, lime, a synthetic resin emulsion, and the like.

Moreover, the above-mentioned problem has been solved
by incorporating the clay material in a ratio of 1 to 1.7
parts relative to 6 parts of the dried shirasu to impart
hardening properties and plasticity to the dried shirasu.

Furthermore, the above-mentioned problem has been
solved by incorporating the binding agent in a ratio of 4 to
5 parts relative to 10 parté of the dried shirasu to impart
hardening properties and adhesion properties to the dried
shirasu.

In addition, the above-mentioned problem has been

solved by screening the dried shirasu with a wire sieve or



di anmeter, and renoving inpurities contained therein, followed by drying.
Furt hernore, the above-nentioned probl em has been solved because the dried
shirasu conprises mainly large grains, mediumgrains, and small particles.
Mor eover, the above-nentioned probl em has been sol ved because the |arge
grains are about 2.3 nmto 1.1 mmin dianeter. Mreover, the

above- nenti oned probl em has been solved because the nediumgrains are
about 1.0 nmto 0.2 nmin dianeter._Iyy addition, the above-nentioned
probl em has been solved because the snall particles are about 0.1 nmm or

|l ess in dianeter. Furthernore, the above-nentioned probl em has been

sol ved beﬁause the bond reinforcing agent is a nonionic water-soluble
cel | ul osED&t heke RowaPélesh| aBLeaftt p§l abesk| bl BBeorodess in

hydr oxynet hyl cel I ul ose, hydroxypropyl nmet hyl cel I ul ose, or the Iike.
Nbreove??lﬁﬁggﬁﬁovﬁnaeﬁFWéﬁéﬂgp%@BPEﬁFH§§ peakaippdetthebedause the cl ay

mat eri al if a gédéoua silicate mneral which exhibits plasticity when
wetted ahdlsRE YiFFAL8E: when dried. In the paint material for

construction f.i.ni shin d - .18 the panel _for constructional finishin
and t he neth?ﬁl%&hermoréif¥he above-mentioned problem has been g

solved because the dried shirasu comprises mainly large
grains, medium grains, and small particles.

Moreover, the above-mentioned problem has been solved
because the large grains are about 2.3 mm to 1.1 mm in
diameter.

Moreover, the above-mentioned problem has been solved
because the medium grains are about 1.0 mm toc 0.2 mm in
diameter.

In addition, the above-mentioned problem has been
solved because the small particles are about 0.1 mm or less
in diameter.

Furthermore, the above-mentioned problem has been
solved because the bond reinforcing agent is a nonionic
water-soluble cellulose ether, a water-soluble methyl
cellulose, or hydroxymethylcellulose,
hydroxypropylmethylcellulose, or the like.

Moreover, the above-mentioned problem has been solved
because the clay material is a hydrous silicate mineral
which exhibits plasticity when wetted and shows stiffness
when dried.

In the paint material for constructional finishing and



preparing these, the dried shirasu is used, which. is derived only froma
natural material in its unprocessed original formand which contains no
chem cal substances. Accordingly, the material and the panel and the

met hod are free froma chem cal substance such as fornal dehyde, and thus
capable of providing preventive nmeasures with respect to hypersensitivity
to an organi c conmpound and with respect to a health-injurious house. it is
al so possible to use the dried shirasyyas a constructional nateri al
alternative to sand which has been running short, to thereby contribute to
construction of health-beneficial houses. Use of the dried shirasu also
contributes to activation of |ocal industries in underpopul ated

comuni t té¢ PAdelhdOr Sonsdrued ieaiadt fimishialg faod tihe medistd wdt i onal
finishing of the present invention conprises 50 to 65%of the dried
shirasu, %@Wl bt sere hienGirdgd sbames g iso upew,owhiledh dlsaylemditved al , 5
to 10% of Hhe. shirasu bal |l.oons, 0.08 to 2% of the bond reinforcing agent,
0.01 to S%Er AR AorstugadnBaterdsd in dtsyugprosessiaseosigimalpl ast er
| nexpenoToRTy BY” BPASD: EARRLREuPOLEHREE Y SRgs tappER. oACkREAgRal
i nexpens _ ut™u _ _ o0& ypagdiich as
oot LB RS balBhe RS R S oS P SB BEe o oo 1 nce
19 the Bﬂ%ﬂ&cﬁﬁtSBLQkaBSE gﬁgﬁt%gc%kg%%Edthh%big%di%hhgecapable of

providing preventive measures with respect to

hypersensitivity to an organic compound and with respect to

a health-injurious house. It is also possible to use the

dried shirasu as a constructional material alternative to

sand which has been running short, to thereby contribute to

construction of health-beneficial houses. Use of the dried

shirasu also contributes to activation of local industries

in underpopulated communities.

Further, since the paint material for the

constructional finishing of the present invention comprises

50 to 65% of the dried shirasu, 30 to 40% of the binding

agent, 3 to 10% of the clay material, 5 to 10% of the

shirasu balloons, 0.08 to 2% of the bond reinforcing agent,

0.01 to 3% of the color pigment, and 1 to 5% of the fibers

for plaster, the paint material for constructional finishing

can readily and inexpensively be prepared without using a

large amount of energy such as electric power, fosgil fuel

energy oxr the like in preparation of the material or in on-

site operation without causing pollution. Further, since



substantially inorganic conposition, it is resistant to wultraviolet and
heat and yet tolerant of natural disaster caused by, for exanple, fire,
fl ood, or typhoon. In addition, the paint material for constructional
finishing has air-perneability because of the pum ce-|ike porous
structure of shirasu, and accordingly, it contributes to protect a house
from dew condensation or the |ike and exhibits noisture or humdity
condi tioning properties and antibaciLefjgal. properties inhibiting fungal

attack, or the Iike. Furthernore, the binding agent functions as a binder
for the dried shirasu. The clay material inparts plasticity in various
steps of processing. The shirasu balloons inpart |ight and soft texture to

a fini shddS Badte TteHA WAL SapEurtiays) Helrgisteimdaiml, thee bond

reinforcinq#$%ﬁ$t, rovides good trowel-ability and prevents the surface of
the. wal FY L X@W%@&ﬁ%%&ﬂ@ncdﬁdmﬁ gresdtantheesurface s

of  the et BREe DABRTSATGIE: PHIE KGRI O GaHRY SeqRiSpoct | ve
ermbodt menEUER K 2G L SAEHRNC e dr o4 6 FENEOR perdpect | ve. vi ew of
a panel Eaﬁition, the paint material for constructional finishing
has air-permeability because of the pumice-like porous
structure of shirasu, and accordingly, it contributes to
protect a house from dew condensation or the like and
exhibits moisture or humidity conditioning properties and
antibacterial properties inhibiting fungal attack, or the
like.
Furthermore, the binding agent functions as a binder
for the dried shirasu. The clay material imparts plasticity
in various steps of processing. The shirasu balloons impart
light and soft texture to a finished surface of the wall
material.
On the other hand, the bond reinforcing agent provides
good trowel-ability and prevents the surface of the wall
from flouring or becoming powder condition when the surface

is dried. The fibers for plaster functions as a binder and

prevents cracking of the wall.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of a paint material for

constructional finishing which shows an embodiment of the



constructional finishing which shows an enbodi nent of the present
invention. Figure 3 is photographs which show a status in which a shirasu
ground surface was washed by rain water, and the |ike. DETAILED
DESCRI PTI ON OF THE | NVENTI ON An enbodi ment of the invention is illustrated
hereinafter with reference to the drawing. The paint material for
constructional finishing according to the present invention conprises the
dried shirasu A as a main conponent- ggg shown in Figure 1. The dried
shirasu Ais in its unprocessed original formand is used in conbination
with the binding agent B as a paint material for constructional finishing
1. The binding, agent conprises cenent, a gypsummaterial, linme, a
synthetiBrngﬂﬁ gﬁﬁ?g &AM and the |ike. Alternatively, the dried shirasu A
is used in nblnat on, wt or two or_nore_of the binding
agent B, the er%yr%aﬂ[ et o R?r‘f’%%cgmf?agﬁe‘ﬁa‘??o%rﬁa‘t? 1t#@r bond reinforcing
agent E, nphl F .and bers | aster G _The paint

nat eri al %Hgtggég ?ﬁ% |on%fSPFﬂpsWﬁﬁﬁhl gwsfﬁ? 891 EB6r p6r bbeng 50 to
65% pr e - 21 dried shirasu, 30 to 40% preferably 35%
of the g{;,ﬁggﬁ%{ alg‘é/%f?&B&QB to 10% pref er ably 4% of the clay material, 5 to

10% pref er a 4% of téwptﬁﬂcfffe’tbl?gl 9551508 W& &8s in which a

shirasu ground surface was washed by rain water, and the

like.

DETAILED DESCRIPTION OF THE INVENTION

An embodiment of the invention is illustrated
hereinafter with reference to the drawing. The paint
material for comstructional finishing according to the
present invention comprises the dried shirasu A as a main
component as shown in Figure 1. The dried shirasu A is in
its unprocessed original form and is used in combination
with the binding agent B as a paint material for
constructional finishing 1. fThe binding agent B comprises
cement, a gypsum material, lime, a synthetic resin emulsion,
and the like. Alternatively, the dried shirasu A is used in
combination with any one of, or two or more of the binding
agent B, the clay material C, the shirasu balloons b, the
bond reinforcing agént E, the color pigment F, and the
fibers for plaster G.

The paint material for constructional finishing 1 is

formed by incorporating 50 to 65%, preferably 53% of the



preferably 1% of the bond reinforcing agent E, 0.01 to 3% preferably 1%
of the color pignent F, and 1 to 5% preferably 2% of the fibers for
plaster G Specifically, the dried shirasu is screened with a wire sieve
or the like to collect shirasu of about 5 mmor less in dianeter, and
inmpurities contained therein are renoved, and then dried. The binding
agent Bis a binder for the dried shirasu A for exanple, a gypsum
plaster, and the clay material Cis.used.to inpart plasticity in
operation. The shirasu balloons Dis used to inpart |ight and soft texture
to a finished surface. The bond reinforcing agent Eis a vegetable paste
or the like used for inproving trowel - ability |and for preventing a wall

surface fiFdR% FEIERTE 00 ftor A%y paRFerabiiyers the@fvdine dinddeg i s dri ed.
The bond rein%;rgin ﬁgent E may be prepared by mxing 0.03 to 1%
pr ef er abPY 8 089 of Wott8n BAGIETeH Lo 4B fpitdvee CABYy M@ t&394 lof Spsader of a

Sea veget LB oPrRRE AR, O B HeabbarrRy Baldomea B NBoroard crack
Phese colESRERAELET % Sfnima Bande 5o BEPRAIAS: FPeAtnBor folAi 48 deeds, 53%
ba | oonsPOELE3aBAT: 13 oo b, bAfs, BibeRleft andad 6P Se col or pigment F.
and 2% gokBgabihens b2 tRLAFEBELS 368 BAGLLENRY,I Y m xed and
Specifically, the dried shirasu is screened with a wire
sieve or the like to collect shirasu of about 5 mm or less
in diameter, and impurities contained therein are removed,
and then dried. The binding agent B is a binder for the
dried shirasu A, for example, a gypsum plaster, and the clay
material C is used to impart plasticity in operation. The
shirasu balloons D is used to impart light and soft texture
to a finished surface. The bond reinforcing agent E is a
vegetable paste or the like used for improving trowel-
ability land for preventing a wall surface from flouring or
forming powders when the wall surface is dried. The bond
ieinforcing agent E may be prepared by mixing 0.03 to 1%,
preferably 0.05% of cotton and 0.05 to 1%, preferably 0.09%
of powder of a sea vegetable, such as red algae, which is
obtained by boiling down the sea vegetable. fThe fibers for
plastering G is as a binder and crack preventive agent made
of hemp fibers, thatch fibers, or the like.
When these components are formulated as preliminarily

incorporated goods, 53% of the dried shirasu A, 4% of the



packed in a bag, a bottle, or the like. On the other hand, 35% of the

bi ndi ng agent B is packed in another bag or the |ike. The contents of the
two packs are m xed together in situ, to which water is directly added
thereto, and the resultant is mxed. Then, the resulting mxture is
applied with a trowel or the |like. The above-nentioned gypsum pl aster as
the binding agent B is a self-hardening cenent which has relatively high
resi stance to shrinkage and crack, andzgogprises calcined gypsumas a main
conponent. The cal cined gypsumis hem hydrated gypsum and when m xed with
water, it captures water of crystallization as a result of hydration
reaction to formgypsumdi hydrate. Then, when excess water other than

wat er of Trapstmaterkal dh Rfapoh diles shirdsu derklodite D gyl Wit piest er
includes a field-mx plaster which conprises calcined gypsumas a main
conponentPCitt ZE it aaanl dor 1hddedhaeratar frorgweagul Byt iargl e deni ng
time and a pre-nixed plaster which conprises the same conponents as in the
field- mqif pibgs e et TdaiRlasHaY S i s iy bimsid aridneind,xed werd  sand,

silica sand, |jghtweight aggregate, calciumcarbonate, or the |like. These
pl asters pﬁlgé(egelgé\:tae@gdé’dc@r g%%g:ait% ppthe dtiikshs. OB thes atierclbandyat eri al
C thereBE%ycagtﬁge .a drous silicate mneral which exhibits plasticity
when wet £8d" and ~%h % PSS e Racked gy apedhsite bag &yeyheement

like. The contents of the two packs are mixed together in
situ, to which water is directly added thereto, and the
resultant is mixed. Then, the resulting mixture is applied
with a trowel or the like.

The above-mentioned gypsum plaster as the binding agent
B is a self-hardening cement which has relatively high
resistance to shrinkage and crack, and comprises calcined
gypsum as a main component. The calcined gypsum is
hemihydrated gypsum, and when mixed with water, it captures
water of crystallization as a result of hydration reaction
to form gypsum dihydrate. Then, when excess water other
than water of crystallization evaporates, it hardens. ‘The
gypsum plaster includes a field-mix plaster which comprises
calcined gypsum as a main component and a hardening retarder
added thereto for regulating hardening time and a pre-mixed
plaster which comprises the same components as in the field-
mix plaster and additionally incorporated therein, river
sand, silica sand, lightweight aggregate, calcium carbonate,
or the like. These plasters are selected according to

applications.



material containing silicon dioxide, alum numoxide, iron oxide, magnesium
oxi de, calciumoxide, titaniumoxide, and the like as its conponents. Such
a clayey cenment nmaterial is excellent particularly in adhesiveness,
plasticity and dispersion properties, and it has a pH value of 5.9, a
plasticity index of 22.1 and a viscosity of 7497% pass. As the bond
reinforcing agent E, a nonionic water- soluble cellulose ether, a

wat er - sol ubl e net hyl cellul ose, or ng§o§ynethylcellulose,

hydr oxypr opyl net hyl cel | ul ose, or the ['"'ke may be used, which is prepared
by substituting in part hydrogen atons of hydroxyl groups of natural
cellulose fibers (pulp) as a starting material with a nmethyl group, a

hydr oxypr opyl A$ dlie slaw arabemsialy |C gridigremahdd ideed a gtdrouat e
hydrogen bonds with a view to permtting water to readily enter between
cel | ul ose® Wbi@Rs asinerahpahichovthihbt2rpiaseicion hen aeceetedtand. | n
this connection, the bond reinforcing agent Eis so selected as to

mi ni m ze SRR ERENSFS ¥R dibled subPRcexampEe natlayey erémént For

exanpl e, the bond reinforcing agent hayving a viscosity of the order of
400- 4, ood“a}ﬁfa"slé}ras RN FRBropryhdne Fyminwpe exidei - et st ant

inorganic__ ot organic pignenf, and a mxture thereof, which is 24
inter poseod”tfg‘?'\/\é‘ga}glb‘?sﬁﬂﬁe‘?’@sd?'o TR THER X e cdirniym e ideyy pridn

| aster, ,qr t.he |like 1.0 thereb evel o n intended color. As the
Pnorganiéggi&%%ﬁ,aﬁrﬁﬁ%;?ﬂﬂpﬂﬁ% ti a clayey cement material

is excellent particularly in adhesiveness, plasticity and

dispersion properties, and it has a pH value of 5.9, a
plasticity index of 22.1 and a viscosity of 74p97% pass.

As the bond reinforcing agent E, a nonionic water-—
soluble cellulose ether, a water-soluble methyl cellulose,
or hydroxymethylcellulose, hydroxypropylmethylcellulose, or
the like may be used, which is prepared by substituting in
part hydrogen atoms of hydroxyl groups of natural cellulose
fibers (pulp) as a starting material with a methyl group, a
hydroxypropyl group, a hydroxyethyl group or the like to
eliminate hydrogen bonds with a view to permitting water to
readily enter between cellulose molecules to impart good
water retention characteristics. In this connection, the
bond reinforcing agent E is so selected as to minimize
impartment of gloss to a surface of a wall material. For
example, the bond reinforcing agent having a viscosity of
the order of 400-4,000 mPa-s is selected.

The color pigment F may be alkali-resistant inorganic

or organic pigment, and a mixture thereof, which is



titanium oxide, titaniumoxide having rutile structure, chrom um oxide,
zinc oxide, white lead, bariumsulfate, whiting (chalk), carbon, kaolin,
talc, bentonite, red iron oxide, chronme yellow, yellowiron oxide, black
iron oxide, ferric oxide, ultramarine, cobalt blue, cobalt violet, and
zinc chromate, and silicon-treated product thereof. As the organic

pi gnent, there may be nentioned qui nacridone, Watchung Red, and di oxazi ne
violet. Furthernore, in order to inpgré har deni ng properties and adhesion
properties to the dried shirasu A the %inding agent B is incorporated in
an amount of, for exanple, about 4 to 5 parts relative to 10 parts of the
dried shirasu A. However, if large anmounts of the binding agent B and the
clay mat éNit@&rROsHde hetesasoca ediiiergedqid pant itdeshiogh ceniesxtgsiltiye ,smal |
cracks are likely to occur on a finished surface. To avoid this, the
amount s GYPENE BilRdted ragantthe ldke thee tdienebyadaviedlopCash dmiteniied

m nim zed. .Since the dried shirasu (A) has particle sizes w dely ranging
from coSPd8%gr aPfs the ANRECENSS Migment i hderichmay foor menddomedG  as
reinforcing materials are,used with a view to inproving particle-particle
bendi ng &ﬂ%@BEuFOOFH Peby 1hPevem oigdek davipgmrytdder skguctuzs, To i npart

pl asti ci to.the dri.ed shirasu the cla material Cis incorporated in

t . A, )
an anounF¥5P?lP8r°§%gﬁplé}nf Oﬁ&ﬁff7w tgt Leady o berpam Sudifatee dri ed

shirasu ﬁhiting (chalk), carbon, kaolin, talc, bentonite, red iron
oxide, chrome yellow, yellow iron oxide, black iron oxide,
ferric oxide, ultramarine, cobalt blue, cobalt violet, and
zinc chromate, and silicon-treated product thereof. As the
organic pigment, there may be mentioned quinacridone,
Watchung Red, and dioxazine violet.

Furthermore, in order to impart hardening properties
and adhesion properties to the dried shirasu A, the binding
agent B is incorporated in an amount of, for example, about
4 to 5 parts relative to 10 parts of the dried shirasu A.
However, if large amounts of the binding agent B and the
clay material C are incorporated to result in too high
viscosity, small cracks are likely to occur on a finished
surface. To avoid this, the amounts of the binding agent B
and the clay material C should be minimized. Since the
dried shirasu (A) has particle sizes widely ranging from
coarse dgrains to minute particles, the fibers for plaster G
as reinforcing materials are used with a view to improving
particle-particle bending effect to thereby prevent cracks

from occurring.



The dried shirasu conprises |arge grains, nediumgrains, and snal
particles, the large grains being about 2.3 mfmto 1.1 mmin dianeter, the
medi um grai ns being about 1.0 mMmmto 0.2 mmin dianmeter, and the snall
particles being 0.1 mmor |less in dianeter. The conposition of the dried
shirasu is so adjusted as to contain about 5% of the |arge grains, about
28% of the nmediumgrains, and about 57% of the small particles to provide
a dried shirasu suitable for use in a opaint material for constructional
finishing and a panel for constructional finishing. In the follow ng, an
exanpl e of an application of the present invention will be described. For
exanple, to a pre- mx conprising 53% of the dried shirasu A, 35% of the
bi ndi ng agent ¥ MBIt tkAgt HGintteo i the Glrigd ofhibhesu shj rise diadyt oons D,
1% of the bond,reinforcing agent E, 1% of the color pignent F, and 2% of
the fiber82FgFipl astdf ENCOBPOEBELEpinagd ameownt of , wAoer eksmplidedl and
m xed in sitf. T@gﬂresultant mxture is applied by a trowel or the I|ike.
rste

The dried*%h hYiE abRolisPIT hasOf vheydrigwhtshingseokor and thus
readily colored. For, exanple, a comercially available customary pignent
for plaster n:@‘@oéprd'seéﬁ Sgguf"’}‘?él TIPS Wiening, iked ergted nso
Phe thi cliboutab ses Sl 6 SrBa Lo EpfrOEET i o tog AhRRT i ko2 Thried af t or
har deni ng .pf%r?eﬂf éfan@téppr&?éiﬁégigfgéfginé rLeeinq about 1.0 mm to

0.2 mm in diameter, and the small particles being 0.1 mm or

less in diameter. The composition of the dried shirasu is

so adjusted as to contain about 5% of the large grains,

about 28% of the medium grains, and about 57% of the small

particles to provide a dried shirasu suitable for use in a

paint material for constructional finishing and a banel for

constructional finishing.

In the following, an example of an application of the

present invention will be described. For example, to a pre-

mix comprising 53% of the dried shirasu A, 35% of the

binding agent B, 4% of the clay material C, 7% of the

shirasu balloons D, 1% of the bond reinforcing agent E, 1%

of the color pigment F, and 2% of the fibers for plaster G,

an appropriate amount of water is added and mixed in situ.

The resultant mixture is applied by a trowel or the like.

The dried shirasu advantageously has a very light gray color

and thus readily colored. For example, a commercially

available customary pigment for plaster may be used as the

color pigment. When it is intended to provide a finished



base is subjected to scrubbing, scribing, pushing, rolling, or the |like by
nmeans of a trowel, roller, or conb the like. In this enbodinent, the paint
material for constructional finishing 1 can be used in w de applications
such as interior wall finishing material, exterior wall finishing
material, earth floor, floor, ceiling, and the |ike. Any nethod of
applying the paint material for constructional finishing 1 may be used,
including applying the same with a (trgyel, spraying with a spray gun, and
applying with a brush. Furthernore, as shown in Figure 2, an appropriate
amount of water is added to the dried shirasu A, the binding agent B, the
clay material C, the shirasu balloons D, the bond reinforcing agent E, the
col or pi §hedece vHid eheattigsay.s the Hixste 6 applties! desditeant mixture is
m xed together. The resulting mxture is applied onto a substrate 2, such
as a gypSthCHEESE ARSNder P isod Radfreitd Fodrewelnom sheagplkiead
wat er pr oof .pl ywood, or. asbestos board, and the resulting board is
subj ect ed™fo alRIAER G R OCEeslst hoh ATh ARG ote Aednecendde desi gn
to form anel  for. constructional finishing 3. if the panel faor
construcgﬁgﬁaﬂsfFH%QﬁQ%SdSHQSﬁ9§ &nﬁbféFﬁﬁgﬂﬁﬂfiPuspééﬁhiﬁﬁﬂé§n@peration
in the cqns Cti. ite. 27 The present invention is constructed as
nentionegga%%%e11%%6%§OMﬁ?th8_pgi%FcﬂﬁgErﬁ'& S 85n§PPECFP8n&Pkﬁ-nishing
1 and tEﬁ Eﬁ@gleh%%dﬁﬁ%%%nu%%%og%kﬁ@ %&%@£¥%13fbg g%h%%r%%%&onal

finishing 1 can be used in wide applications such as

interior wall finishing material, exterior wall finishing

material, earth floor, floor, ceiling, and the like. Any

method of applying the paint material for constructional

finishing 1 may be used, including applying the same with a

trowel, spraying with a spray gun, and applying with a brush.

Furthermore, as shown in Figure 2, an appropriate

amount of water is added to the dried shirasu A, the binding

agent B, the clay material C, the shirasu balloons D, the

bond reinforcing agent E, the color pigment F, and the

fibers for plaster G and the resultant mixture is mixed

together. The resulting mixture is applied onto a substrate

2, such as a gypsum board, veneer plywood, concrete board,

mortar-applied waterproof plywood, or asbestos board, and

the resulting board is subjected to surface-~finishing

treatment according to an intended design to form a panel

for constructional finishing 3. If the panel for

constructional finishing 3 is formed beforehand, it

facilitates operation in the construction site.



and rough texture inherent in shirasu appear by nmaking good use of the
abundant resource of volcanic ash shirasu in its unprocessed ori gi nal
form Furthernore, the present invention provides preventive neasures with
respect to hypersensitivity to an organic conpound and with respect to a
heal t h-injurious house. It is also possible to use the dried shirasu as a
constructional material alternative to sand which has been running short.
It can permt energy savings, resouLCﬁ7sgvings, free frompollution,

i nnoxi ousness, and cost savings; and the paint material for constructional
finishing and the panel for constructional finishing have inorganic
properties, good spreadability, colorability, fire resistance, fire-proof
properties, s8bBfdPLSEEat Bﬂﬁﬁéﬁ@p@slsnﬁp@ﬁﬁrécé@ddﬁﬁlmﬁmmgomﬁdpabbwes

anti bacterial properties,, heat retalnlng and insulatin roperties,
deodor i zARG Frums (e Paint Fevteais] ifGr conetnuetig ishing 1
attributable to the fact that the present _invention utlllzes the dried
shi rasu ﬂnﬁ]atté‘réi #3041 Ty mstakddanadr ifginddb imsg i i ohiah fsadd from

chem cal ubsta ces and cq rlses natural materials. The paint materi al
and panef ERE 1Y ST Uaa@Peagg b r“?é‘lf%rﬁ%llﬁ‘em cal

Teasur o8 e f“‘ﬁ"é@% f@%u?w? Ay SEPeIEIY I o e Gregh G odhd dnd wi t h

respect hﬁprocessed original form. Furthermore, the present
invention provides preventive measures with respect to
hypersensitivity to an organic compound and with respect to
a health-injurious house. It is also possible to use the
dried shirasu as a constructional material alternative to
sand which has been running short. It can permit energy
savings, resource savings, free from pollution,
innoxiousness, and cost savings; and the paint material for
constructional finishing and the panel for constructional
finishing have inorganic properties, good spreadability,
colorability, fire resistance, fire-proof properties, sound-
proof properties, moisture conditioning properties,
antibacterial properties, heat retaining and insulating
properties, deodorizing properties, air permeability, and
the like.

This is attributable to the fact that the present
invention utilizes the dried shirasu A material in its
unprocessed original form which is free from chemical
substances and comprises natural materials. The paint

material and panel according to the present invention are



a health-injurious house. It is also possible to use the dried shirasu as
a constructional material alternative to sand which has been running
short, to thereby contribute to construction of health-beneficial houses.
Use of the dried shirasu also contributes to activation of |ocal
i ndustries 1in underpopul ated comunities. In particular, the paint
mat eri al and panel according to the present invention are approximately
neutral and have al nost no adverse effget_on a human body. during
construction. Furthernore, change of <color of wood or devel opnent of stain
on a wood surface at joints in or between interior posts, veranda,
casi ngs, baseboards, and the like is very unlikely to occur. Cracking can
be prevedt&s rep ghspinglclguhsiBones ¢acdr abt fopapddehyde peat mart  of
joints between boards as substrates. Cracking also can be prevented by
control | FAgaPRE SipBROVIM inth PHgUsatd vieomepBagesr whthhirels pieaft! dences
penetratjon and drying of water during construction. In addition, the
pai nt YBPTEPIFILIYIAS Hfc B0 RA9aMis SRMBguRdhasdnyipds giesplectty toof bei ng
peel ed m%t oug Brelhninary pplication of a bond reinforcing agent to
sur f aces?of*®Bk a%na§r§ﬁ%§¥§¥ﬁq§92. It a8§dPLFBnPosRbdei &o siser4de A is
por ous, g@%gg, gng Iight and, her&tore is preferable as a finishin
mat eri al & PoF RBUsES. G Hﬁ_é??ﬁ%cﬁﬁ%@rﬂﬁé BlitegnafkilvestoA i s used
‘N ItS URREOHRTRATNAE' Bl HBhThy' bnb2e®Eh ¥nSRehsChen R ut e N0
construction of health-beneficial houses. Use of the dried
shirasu also contributes to activation of local industries
in underpopulated communities. In particular, the paint
material and panel according to the present invention are
approximately neutral and have almost no adverse effect on a
human body during construction. Furthermore, change of
color of wood or development of stain on a wood surface at
joints in or between interior posts, veranda, casings,
baseboards, and the like is very unlikely to occur.
Cracking can be prevented simply by sticking 5cm wide craft
paper for treatment of joints between boards as substrates.
Cracking also can be prevented by controlling the amount of
the fibers for plaster G which influences penetration and
drying of water during construction. In addition, the paint
material for constructional finishing 1 has no possibility
of being peeled without preliminary application of a bond
reinforcing agent to surfaces of boards as substrate 2.
In addition, the dried shirasu A is porous, white, and

light and, therefore, is preferable as a finishing material



supply of the paint material for constructional finishing 1 is possible.
Moreover, the dried shirasu A has a fixed distribution of particles and
has a good affinity for various hardening agents. In addition, the dried
shirasu is innoxious and mld wth respect to a human body. Furthernore,
since the paint material for the constructional finishing of the present
i nvention conprises 50 to 65% of the dried shirasu A, 30 to 40% of the
binding agent B, 3 to 10%of the clay gaterial C, 5 to 10%of the shirasu
ball oons D, 0.08 to 2% of the bond reinforcing agent E, 0.01 to 3% of the
color pigment F, and 1 to 5% of the fibers for plaster G the paint
material for constructional finishing can readily and inexpensively be
prepar ed #P¥hBe¥Sessi ng a | arge anount of energy such as el ectric power
fossil fuel enerqy, or the like in preparation of the material or in
on-site oper atiBi-REMYR, QREAURE dd19 Wiied siFrasierd &% nosed hie pisnt
material for constructional _finishing is the substantially inorganic
conposi t i YRPretessed Reidingt Ot t1hviel eashhy fedleahed yand tatabbat  of
le, fire, flood, or 30 typhoon. In

nat ur al disasier ﬁa&ﬁgd b{ for exa C 0
addi ti on, SURI DT ht That R AF Rerertmbt Fort FoRarruet #paal nfimtshing 1
air-pernggbilit .pfcause of the pum ce-like porous structure of shirasu,
and acconﬁrﬁﬁﬁg&? €tontributes

Moreover, the dried shirasu A has a fixed distribution
of particles and has a good affinity for various hardening
agents.

In addition, the dried shirasu is innoxious and mild
with respect to a human body.

Furthermore, since the paint material for the
constructional finishing of the present invention comprises
50 to 65% of the dried shirasu A, 30 to 40% of the binding
agent B, 3 to 10% of the clay material €, 5 to 10% of the
shirasu balloons D, 0.08 to 2% of the bond reinforcing agent
E, 0.0l to 3% of the color pigment ¥, and 1 to 5% of the
fibers for plaster G, the paint material for constructiocnal
finishing can readily and inexpensively be prepared without
using a large amount of energy such as electric power,
fossil fuel energy, or the like in preparation of the
material or in on-site operation without causing pollution.
Further, since the paint material for constructional
finishing is the substantially inorganic composition, it is
resistant to ultraviolet and heat and vet tolerant of

natural disaster caused by, for example, fire, flood, or



to protect a house from dew condensation or the |like and exhibits noisture
or humdity conditioning properties and antibacterial properties
inhibiting fungal attack, or the |like. The binding agent B functions as a
binder to the dried shirasu A The clay material Cis a hydrous silicate
m neral which exhibits plasticity when wetted and shows stiffness when
dried and capable of inparting plasticity in various steps of operation.
The shirasu balloons are capable of _gkying Iight and soft texture to the
finishing of the surface of the wall material. Furthernore, the bond
reinforcing agent Eis a nonionic water-soluble cellulose ether,

hydr oxypr opyl net hyl cel | ul ose, or the |like and provides good trowel-ability
and preverfRheeR. suFp arddbtieme thmipainomdteurahgfor deconing: PONGES
condition when the surface is dried to prevent to thereby prevent a
person' s THHHRNIRY Ba% JErTRRIMGakL Fitam hreas @ nufl gele wuthi clerst ikeer i ved
fromflouring. The fibers for plaster G function as a binder and thus
prevents P&-Tég% nYEEHC e viif | blrasu wiil sareppd bpglat el tarmemtr hutved er i s
added totthe ried sBi]rasu , the bonding agent B, the clay material C,
the shirash BRFYSohe BO¥He e FOGHTR elgehtoE, theel kg tand ol or

pi gnent E d..the fibers for plasfer G and m xed together and the
resul ti ngez X%llaix e RUSHHS &F dﬁl“&‘%%tys e ming Rppaxtdiqs mndn boar d,

veneer plywoQd terial properties inhibiting fungal attack, or the
like.
| The binding agent B functions as a binder to the dried
shirasu A. The clay material C is a hydrous silicate
mineral which exhibits plasticity when wetted and shows
stiffness when dried and capable of imparting plasticity in
various steps of operation. The shirasu balloons are
capable of giving light and soft texture to the finishing of
the surface of the wall material. Furthermore, the bond
reinforcing agent E is a nonionic water-soluble cellulose
ether, hydroxypropylmethylcellulose, or the like and
provides good trowel-ability and prevents the surface of the
wall from flouring or becoming powder condition when the
surface is dried to prevent to thereby prevent a person's
body, cloths or the like from being smudged with dust
derived from flouring. The fibers for plaster G function as
a binder and thus prevents cracking of the wallboard.
When an appropriate amount of water is added to the
dried shirasu A, the bonding agent B, the clay material C,

the shirasu balloons D, the bond reinforcing agent E, the



concrete board, nortar-applied waterproof plywod, or asbestos board, and
the resulting board is subjected to surface-finishing treatnment according
to an intended design to prepare the panel for constructional finishing 3,
it facilitates operation in the construction site. As nentioned above, the
present invention has solved the cracking and water flow phenonena of
shirasu mainly attributable to the separation of water and shirasu by
incorporated highly water-retaining clgy materials and the Iike and has
realized commercialization of shirasu as a paint material for the first
time. The present invention is highly regarded by Kyushu Kogyo G jutsu

Shi ken Kenkyusho, Kagoshi ma-ken Kogyo G jutsu Center (especially in

Mat eri al SO et dopamicherie i hikéms ciort gr)as vy az akid keikddgyo

G jutsu Center and the |ike. The present invention has boosted the price of
shirasu YWt anthttdls trsW@ooneiiperun® ig lapplidd cntwas sol d at
approximately 3,000 yen per 10 tons, thereby generating an extrenely high
mar ket - actiRFHENS A f SHCh 35 acigmmvsim ppard s wengeredlivsiood, A pai nt
material for c nsh&rc jonal finishing 1, conprising dried shirasu Ain an

t X
unpr oces SEFGG andyr O A% FR g et prant Plywgpdvatasiial C 2. A

paint material for constructional finishing | according to aim1, further
conpri si R 5my%6n &5 hi‘%’%s&%&alq M9 P Ieisikoestes dgent E a

col or pi%%%%%ce-finishing treatment according to an intended design
to prepare the panel for constructional finishing 3, it
facilitates operation in the construction site.

As mentioned above, the present invention has solved
the cracking and water flow phenomena of shirasu mainly
attributable to the separation of water and shirasu by
incorporated highly water-retaining clay materials and the
like and has realized commercialization of shirasu as a
paint material for the first time. The present invention is
highly regarded by Kyushu Kogyo Gijutsu Shiken Kenkyusho,
Kagoshima-ken Kogyo Gijutsu Center (especially in Material
Development Department in the center), Miyazaki-ken Kogyo
Gijutsu Center and the like.

The present invention has boosted the price of shirasu
to approximately 10,000 yen per 10 kilos, which was sold at
approximately 3,000 yen per 10 tons, thereby generating an

extremely high market-activating effect.



F, a fiber for plaster G 3. A paint material for constructional finishing
1 according to Claiml or 2, wherein ézto 1.7 parts of the clay material C
is incorporated with respect to 6 parts®“of the dried shirasu A 4. A paint
material for constructional finishing | according to any one of Clains 1
to 3, wherein 4 to 5 parts of the bi@%gﬂsagent Bis incorporated with
respect to 10 parts of the dried shi A. 5. A paint material for
constructional finishing | according to any one of Clains 1 to 4, wherein
the dianeter of the dried shirasu Ais 5 nmor less. 6. A paint materi al

f or constr@@ﬁﬁ‘éﬁ PIeq i shing 1 according to any one of Clains 1 to 5,

wherein the bingi j TNt ., a sum.nater.ial, |ime, or a
synt het i _crﬂr‘ esi nfq rQr%t gﬁ%ﬁl &r%gﬂﬁgcﬁﬁﬁaégfngsﬁrﬁ1’#8%@8'%9?”8@%?‘8&}?3@ ¥ ni shi ng

| accor di ng unpraeysedoeigial Gl Abindihgd feht BWIRI L8y Idagriapod rei nf or ci ng
agent Eis a non-ionic water-soluble cellul ose ether, water-sol uble nethyl

cel l ul ose, hydroxynet hyl cel |l ul ose, or hydroxypropyl nethyl cellul ose. 8. A

pai nt materi al : £ i -1 0 SN I of.di ngto_an ne of
Gaims 1 o 7, GhnFRARkELER ARkl Hl e | RESRHM B PR i ner a
whi ch exhicbimpsisinglaag tohe bf yhisste balieins € addd sHoBciRE bidnhBSS cobePigiicned. 33
9. A pai ng? fgrb constructjonal finishing | obtained by mxing water and the
pai nt mat ér PAPCBITRAMENE of Cains 1 to 8. 10. A panel 3 for
constructional finishing 1, conprising a substrate 2 and an application

| ayer fornmed by applying the paint of daim9 onto the substrate 2. 11. A
panel 3 fdr codspaintmaerial fof consehitignal fiashmgedi aegotdingGoallainl 0 or pher ei n t he

substrate LS um beard, veneer, pl.ywood, concrete board,
mort ar - ap Fx)xﬁqlegedn b\ thPfsparts of e clay material & mcorporate:JI w{th respect to g parts of
the dried shirasu A.

4, A paint material for constructional finishing 1 according to any one of Claims
1 to 3, wherein 4 to 5 parts of the binding agent B is incorporated with respect to 10
parts of the dried shirasu A.

5. A paint material for constructional finishing 1 according to any one of Claims

1 to 4, wherein the diameter of the dried shirasu A is 5 mm or less.

6. A paint material for constructional finishing 1 according to any one of Claims
1 to 5, wherein the binding agent B comprises cement, a gypsum material, lime, or a

synthetic resin emulsion.

7. A paint material for constructional finishing 1 according. to any one of Claims
2 to 6, wherein the bond reinforcing agent E is a non-ionic water-soluble cellulose
ether, water-soluble methyl cellulose, hydroxymethylcellulose, or

hydroxypropylmethylceliulose.

8. A paint material for constructional finishing 1 according to any one of Claims
1 to 7, wherein the clay material C is a hydrous silicate mineral which exhibits

plasticity when wetted and shows stiffness when dried.



wat er proof plywood, or asbestos board. 12. A panel 3 for constructional
finishing 1 according to Caim10 or 11,33V\/(1ere! n the surface-finishing
treatment according to an intended design is given to the surface of the

application | ayer.

9. A paint for constructional finishing 1 obtained by mixing water and

the paint material of any one of Claims 1 to 8.

10. A panel 3 for constructional finishing 1, comprising a substrate 2 and an

application layer formed by applying the paint of Claim 9 onto the substrate 2.

11. A panel 3 for constructional finishing 1 according to Claim 10, wherein the
substrate 2 is a gypsum board, veneer plywood, concrete board, mortar-applied

waterproof plywood, or asbestos board.

12. A panel 3 for constructional finishing 1 according to Claim 10 or 11, wherein
the surface-finishing treatment according to an intended design is given to the surface

of the application layer.



