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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 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, Fe203, 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, 2.1t0 4 wt.%of CaO 3 to 4 wm. % of
Na20, 2 to 4 w.%of K20, and 1 to 3 w.% of iron conpounds. The
crystalline mnerals include plagioclase in a |argest anount, and

hyper st he tz,,augite, _magnetite and the like in small anounts. It
has been %&/ﬁ%ﬂfﬁa%ﬁﬂ i’rﬁﬁ%%‘%“?%aﬁ’tﬁrb'klniﬂ%mon%ﬁ @fi mpgefa,gl ass
cont ai ne 'dhtg§a§q5ra. @ndfevgporation of water contained in the shirasu
occur at the sane tiete 17give’ i 8% 0 MGaniCRG oM he andrkdl, ateereby
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like structure due to vigorous emission of volatile material

of magma and comprises 65 to 73 wt.$% of 5i0,, 12 to 16 wt.%

of Al1,0,, 2 to 4 wt.% of Ca0, 3 to 4 wt.% of Na,0, 2 to 4

wt.% of K,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 1like in

small amounts.

It has been known that when shirasu is gquickly 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 wm 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 balloons of 600 to 3,000 pm in size



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 i ncorporated 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 material 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 fJowability 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 conventiené&l -t echni 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,

subst ant i gl .fasu as constructlon mat eri al
alternatﬂ& n%b an ﬁ%ﬁik %ﬁﬂ“: ggﬁprun %ﬁ s 159 1@F§ﬁrgeﬁ'tﬁ8

conventi ¢ i raguihed L pecial me es with
respect tg%lfgf exanp esu%Fgﬁggtﬁghtggé gFe% vgis re&rPecP oﬁh&rﬁﬁﬁan body

due Lo al kal | ahaash0cOHERGoRBASLEHERLRN aREYEPLEOM L LELATE,ST col o

of wood or devel opnent of stain on a woo surtfacé a S %% bet ween

i nterior hpRe! provdbatdd er§@itn9e uBaseRoandere @dchgﬁagkﬁfl Qaggen%lon of
cracks due to treatnment of joints between boar s as Substrates

greventlenlﬁhsﬂeahdnﬁabb reht Bl Rety sARPhsGak-aR BElﬂ EQegE?b%i?rc'ng

gent to surfaces of boards as surface preparation o oar ds” as

substratesedbas a paint material for 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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attributabfént fon to provide a paint material for constructional
finishing, a panel for constructional finishingrand 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 material 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
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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 reinforcingggent in conbination. In addition,

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

pl aster, a, col nent, qr. a_ bond relnforC|ng agent .
On the oth fl%' Q‘fgr%él qo YybideRIndLEdgendol vedlay usi ng

the dried, an th two, or re of a binding agent, a

cl ay rraterasa% ¥ berscef(}g’ir)J"QfIt as\%e%’hlarrﬁjsﬁfﬂaqqsdbﬂ%a 1908 d pi gment, or a
bond rmlgdﬁﬁaﬂgt(ﬁgent The above-nenti oned probl em has been sol ved by
incorporating 50 to 65% of the dried shirasu, 30 to 40% of the binding
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and 1 to dapwdd B¥using the dried shirasu, a binding agent, a clay
material, fibers foriplaster, 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
inpart hardening properties and adhesigon 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 ' ter, and renoving inpurities contained therein,
fol | owed a[%?’g%fy%??ﬁﬁ tHerHortdie 9 odh Rismentti emed Iprtebl5émotfas hleeen

solved b the drjed shirasu conprises nmainly |large grains, nedium
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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
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 gypsumnmaterial. 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 nonionjg -water-soluble cellulose ether, a
wat er - sol ubl e nethyl cel lul ose, or hydroxynet hyl cel | ul ose,

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

probl em has b enﬁaag¥ed because the clay material is a hydrous silicate

Y
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the clay matérial,” the shirasu balloons, the bond reinforcing agent, the
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anmount OEOW@EﬁrbEBaﬁgetehQSggﬂéiBBeagéh%dcomprises 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.

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 pignent, 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, thejphove-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 adhesj. on ti,es to the ie shirasu. In _addition, the
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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 driéd shirasu.

Furthermore, the above-mentioned problem has heen
solved by incorporating the binding agent in a ratio of 4 to
> 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
articles are about 0.1 mmor less in dianeter. In addition, the
p ( S
above-nmenti oned probl em has been solved because the bindi ng agent
conprises cenent or a gypsummaterial. Furthernore, the above-nentioned
probl em has been solved because the binding agent conprises cenent, a
gypsum nmaterial, line, a synthetic regjn enulsion, and the Iike.
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 neth¥l cell ul ose, or hydroxynethyl cel | ul ose,
hydr oxypr opy| HRERGVEEY | thesaboye-naatipred msebdewr has heeahovel vedt i oned
y ypropy \ _ nt |
problenlgasabeen ol ved, because the clay material is a hydrous silicate
mneral  APCH SeXlith PES 1PN JEALRSy dRSe APREL: dd OaMi $Ro®s 2sminf iness  when
dried. T a%% %e-nentioned probl em has been sol ved by a panel for
constructional Frnishing, whi ch is obtained by adding an appropriate
anount of wat e ﬁriﬁg shirasu, the bonding agent, the clay material,
the shirasu bgélég%%?l? e 1B° BBAVETHEeRTLPRPG gPECREEM Bawe kepmr pi gnent
and the LhPGES 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.

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 {he_ 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 tan ture together; applying the resultant m xture onto a

m
subst r at ,Oﬁﬁﬁ%%mﬁ%r dhe/ evder pliyomsod,, asehdhet o ibearsd,

nortar-applie t er proof, pl ywood, or asbestos board; and subjecting the
: rproat, bl : _ :
resul ti ng Yodt #FEL is ¥ il diRsid tandamierturss dogditiet;o app liyithegnded
desi gn. reqver .. .t.he above-nenti oned probl em has been solved by
desi g e e .
i ncor por atithd THE iR, THat G onte & sabsErete; sgch s pagypsuel ative to 6
t P f %@ dj' hi tQ i t _hardeni ti d plasticit
parts o rle%_s irasu i mpar ardeni ng properties and plasticity
to the d%ﬁeg'gmﬁgzﬁfr 3ﬂﬁ@£HDF RCERE €3 PeGE dme HOKdRE T appdiedm has been
sol ved by, i.RcOr porat i t bi_ndi ent inaratio of 4to 5 parts
relative to %quggf?#ﬁ%¥%§ Sfigﬁggﬁ%gESEO?Sdﬁ qPo etk ingaitheni ng
i P i i he.dried
properti easa1¢ 134N e-0% Q%pQEE%ng-EQn&sgingl%reatment 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 solved because the_lgﬁgg 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, the apove-nentioned probl em has been solved because the snal
par ti cl e ICHHY (PRPRETes and adiies dimmetapert fesdd tilen ddihe

above- nent.ioned probl em has been solved because the binding agent

conpri seC AT or a gypsum material. On the other hand, the
above-nentioggd p&gblen1has been sol ved because the binding agent
conpri ses ceneft 298Gy RRumthrapbPVErmentipned pyabheni basebeenenul sion, and

the li ke'sojlared': l1!>ryt %%rrrélgnei’ntf ht%ea%%\/iee_dn%%iir%g%d wpirt%b lae rv?i?:?as S?Lee%g 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.

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 solved by a method of preparing;a 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
reinforcing agent, the color pignent, and the fibers for plaster; mxing

t he resul t antFushexnere ogetherboepmeannpndrt prshilan fpaibdar e onto a
substrate, such as a gypsum board, veneer plywood, concrete board,

nort ar - 2pPIYed RBE_RHEobRe ph9Nd ote inforgbedt agenbaie; a roniicubs ecting the
resultiqg pboard to surface-finishing treatnent according to an intended

desi gn, %??Bﬁﬁﬂl%yled??%%@?oqﬁee%%%ﬁe-%ﬁ%@?%ﬁmﬁpkﬂh&ﬁeﬂﬁﬁ@@lbeen_solved by
aii racu, SSbEEEO880, & “hRtEarke Y Tehhitesto 100 of fhe ol ay material, S
;Seﬁ?t% %ﬁpfﬁﬁéé@sfﬁ@%ﬁ%ﬁu&sog té)r 21?/1‘§e' 11i6ke.0f t he bond reinforcing
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 probl em has been solved because the

bi ndi ng agent conprises cenent or a_gypsum material. On the other hand,

t he above-nentioned probl em has been “sol ved because the bindi ng agent
conprises cenent, a gypsum material, lime, a synthetic resin emulsion, and
the Ii ke. Mdreover, the above-nentioned probl em has been solved by

i ncor por @fi ket hend| sgindereing Ageatradi6lofol3soof. Thepesisrrel ative to 6
parts of the dried shirasu to inpart hardening properties and plasticity
to the dPF%@egﬁirégﬁ.1Fﬁ@tﬁ%rﬂﬁggbetﬁébaboﬁ@rngha$ba3d pixbhemhbas been

sol ved bg i ncorporating the binding agent in a ratio of 4 to 5 parts

rel ati vereBuiBaREMEXBATre HRogether $hpPRLYiRG thparesulbinemigtpreperti es

and adhesi on gro erties to the dried shirasu. In addition, the
above- meRtton dsgP%B¥%ﬁ?ha%u%%eﬁs 3 oPYREUBLRR¥ denveReenep ywaed shi r asu

wth awre sievebor &7 the |ike io coll ect shirasu of about 5 mmor | ess
in concrete board, mortar-applied waterproof plywood, or

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 mmto 0.2 mmin dianmeter_ kg addition, the above-nentioned
probl em has been solved because the small particles are about 0.1 mm or

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

sol ved because the bond reinforcing agent is a nonionic water-soluble

cel | ul oskhet héke Boveeblesh| shivaset oyl abeet | Bl mseoroless in

hydroxyneth%lcellulose, hydr oxypr opyl net hyl cel | ul ose, or the Iike.
Mor eover A1ERET&H0VROGERENGHERT pHBPY BHE hes e Eotd ethebetmuse the cl ay
mat eri al _i drous silicate mneral which exhibits plasticity when

a h
wetted aﬁﬁf%ﬂ% RYi9¥¥%ERE: when dried. In the paint material for

constructiongl|_f.inishing aql - 18 the panel_ for constructional finishing
and the net hddidfermore, 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.

Farthermore, 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 formal 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 shirasy as a constructional naterial
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 underpopul ated
comuni t t8€. pRoedhdpr sonsérunéipannt fimtiehiakh fiod the meovhstirocti onal
finishing of the present invention conprises 50 to 65%of the dried

shi r asu, PE6PasLaguLbrsehethEndrigd ghénasulisouseds ovhibk thagembvedi al, 5
to 10% of the_shirasu bal|oons, 0.08 to 2% of the bond reinforcing agent,
0.01 to $948f IFAR 8oPBFUpRynBALEerAAd int dtsosvpronesseersiginalpl ast er,

t he pain% mat er i.al tog constructional finishin can readily and
i nexpensi 9&Myap8 Phés r@ﬁnﬁﬁ%ﬂﬁuP°u§hﬁﬁlﬁallﬁﬂgﬁtaﬁﬁaﬂt ohceprdiygkych as

electric_power, fossil fu energy or. the like in preparation of the
naterialtg? Wﬁtgﬁ}aii?Edogé?a??%ﬁngPﬂoEPGCQEEPﬂﬁ pBe| freonframraher, since

- 19 thghgﬂkgglngﬁggkgkcéoéuggngérE&%&Q?&Lh;&Q&Sgﬁggtﬁgstggiable 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, fossil fuel
energy or 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,
flood, or typhoon. In addition, the paint nmaterial 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 antibac;ei%aL properties inhibiting fungal

attack, or the Ilike. Furthernore, the Dbinding 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 shéd'&RFde fHteHalddar qansmugticpalt Hendemdarsd tHehe bond
reinforcing agent, provides good trowel-ability and prevents the surface of
the. wal FUBSHRT SN P Bigandomanpassidan c didiisi aesvilseanthecsurface s

dried. Th%ﬂ;ibeQ%¢Ior | aster functions as a binder and prevents cracking
of the wiH“*BR QJﬁﬁéﬂ TONGF YRTE toReneNtsS offi gatarali disasdegpect i ve

vi ew of pai nf ,material for . constructional finishing which shows an
enbodine%@%ﬁeir9¥ﬂ égf-eﬁﬁqﬁiﬁﬂ:qﬂﬁ%nﬁL&ﬁdrFP§UF¥P?°P§-a Bér spective view

of a pan%ﬁd&%ﬁon, 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, &g shown in Figure 1. The dried
shirasu Ais in its unprocessed original formand is used in conbination
wi th the binding agent B as a paint material for constructional finishing
1. The bindi ng agent B conprises cenent, a gypsumnmaterial, line, a
synthetlEr?§§PE ERYEREEPN- and the like. Alternatively, the dried shirasu A
is used in conblnatlon with any one of, or two or nore of the binding
agent B, the TrEF St & & F@rstﬂ’%:%h‘i'ﬁ’ w1 gomamel ther bond rei nf or ci ng

agent E, the color and the fibers for plaster G The paint
nateriaIc?%§t5%ﬁg{?{&fﬂgﬁ%}s??ﬁgsﬂhhﬁh15$%WSf%ﬂrﬁmPQﬂﬂmﬁnﬁnqﬁnth&ng 50 to
65% pr bly 53@6of the - 21 dried shirasu, 30 to 40% preferably 35%
of the bfY n ﬁﬁe 13 to 10% preferably 496of the clay material, 5 to

0 0 9
10% prefer ati;l %uZT/O %f ltsh%h% 'org%‘sauphbsalmlrholoc ¥ sh%wosa ts?:aztés 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 constructional 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 D, the
bond reinforcing agént E, the color pigment ¥, 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 inmproving trowel- ability land for preventing a wall
surface Frdfdf ESdrRge 080 tor APkg poriersbired5thefwahe binfiane is dried.
The bond reinforcging agent E may be prepared by mxing 0.03 to 1%
preferabP?eﬁﬁog%)éftgoﬂgém Breferablyo4tuptpthrecdbyymotondal pf 5 ppsder of a

sea vegeﬁg%le, sEch gg red al gae, which is obtained by boiling down the

sea vegetdBrePTPRELAPHE, ¥ 8 tPPashiérpay baldoassa BiABekoad¥, crack

preventiyve ent . na f he fibers, thatch fibers, or the like. \Wen

t hese coﬁﬁgﬁgﬁ?élgrggf8?nﬁpﬁggangsrﬁ%ﬁﬁ?ﬁFﬁﬁgiP?enFnﬁor%Oth%@ Hoods, 53%
of the 22, clay material C, 7% of the shirasu

f the dgj i A, 49
ga|fo§nsﬁt§9?§§%?§fﬁé bgoﬁ%er%? ?or BRI #YAgeht E?d1§65? the col or pignent F,
and 2% OfokBfabhhens LT cRLAPISL S ALE Bigé gingrily mxed 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
feinforcing 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. The 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, and %ogprises calcined gypsumas a main
conponent. The cal cined gypsumis hen% ydrated 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 diapstmmatierzgli 6h Stapdt dthes sthiitrdsar devldoohise D,gyURS wh pihast er
includes a field-m x plaster which conprises calcined gypsumas a nain
conponentCi L& ipfiarsting agendr dor 1%addedhcheodior fdgmeagulrat ang bar deni ng
time and a pre-mxed plaster which conprises the sanme conponents as in the
field- niot pbgstdbersd taddipdiasitan ¥ iarcoppelindaatidyemixed wad  sand,

silica sand qugémei ht agg{e ate, calciumcarbonate, or the |ike. These
pl ast er s PAC&eSe 18 Pe 280 c Br Oﬁglﬁb O4psihiec diiikens. Or3thasotherchapdpat eri al

AR Y I R
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 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 7497% pass. As the bond
reinforcing agent E, a nonionic water- soluble cellulose ether, a

wat er - sol ubl e nmet hyl cel |l ul ose, or Dy?gogynethylcellulose,

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

hydr oxypr opyl Agr ddne, cdalyy draderaally IC,gthereomayheel ukedt @ helirgueat e
hydrogen bonds with a viewto permtting water to readily enter between
cel | ul oséHolaahg avinerdhpdrichysyth ibttse rp rastteimtiiton whear acttarddstanes. | n
this connection, the bond reinforcing agent E is so selected as to

i ni mi ze Showsartieifiness giheys dwled s idmexasiple walllayeat evameint For
exanpl e, the bond reinforcing agent having a viscosity of the order of

400- 4, 0083 AL N9 Fid caodisigitient A umdpupe calikdeli -iresi st ant

|t o1 pos S BIRGRASE G EPesieo CHACHTE G igte o ieamLm pexidegy pedm

pl aster, ,or the like to thereby develq n intended color. As the

i nor gani (1’:?1[33' (L)lr‘?g(rﬁ as HeSa P St i 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 74u97% 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 ig 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 inpafi hardeni 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 anounts of the binding agent B and the
clay nat éntgrpesgde befveeporat edheresesol partitdeshbghcemeae)si e, snal |
cracks are likely to occur on a finished surface. To avoid this, the
amount s §YPENE BLAGLEY agenthe ldke tie tbleapbpatieviedbpCanhdntdnbed
m nimzed. Since the dried shirasu (A) has particle sizes wdely ranging
from coSP48TyraPisthe ANATEANiss piigment,t hberebmay bermphasbredG as
reinforcing material,.s are used with a view to inproving particle-particle
bendi ng &fF8RLUN OKRERepy 15ABIERL OBAdekBavipgnratéler shyuctugs, To i npart
pIasticitX to,the dried shirasu A, the_clai material Cis incorporated in
an amountEPTIRE o&1dRp 81N okdde, 7whitg: Loads oberpumt subfatée dried
shirasu - .

@hltlng (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 guinacridone,

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 parﬁs 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 grains 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 ,paint material for constructional
finishing and a panel for constructlo% “finishing. In the follow ng, an
exanpl e of an application of the present invention will be described. For
exanple, to a pre- m x conprising 53% of the dried shirasu A 35% of the
bi ndi ng agent M, iAmagft Hesdliayityatter ithle @riz% shitdagu shi rasuchall oons D,
1% of the bond relnforC|ng agent E, 1% of the color pignent F, and 2% of
the fiberA%eyipl £3tks mcorppRipdpr A awoutt of, \/ﬂimrexaa;ﬂmieq and
mxed in situ. The resultant mxture is applied by a trowel or the like.

The dri ed®hi rasiekabg é{}écﬁjﬁ%ﬁkﬁasﬁ% whe ydjeghtsigmaswal.or  and t hus

readily colore For, exanp a commercially available customary pignment
for plaster %eb r&?@ds§§rﬁﬁ§ COBPFASESgABROe WieAnsy Mediimmegdednsp
provi de ni shed - surface with a pattern, the mxture is applied in
the thi cqﬂf’e Lﬁarstlrﬁ{%% Fhsaderge WrRinsosing: abeay 2%, mand af t er

har deni n roceeds ri ate degree, the
9 A o in élame e (ﬁ% medlumgéralns being 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 ﬁanel 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,

i ncl uding applying the sane with a jrfgwﬂ, 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 §HEABCE, Wikl Bhpatitiefarns ther mikisrer 16 appgltikd imsthéant mixture is
m xed together. The resulting mxture is applied onto a substrate 2, such
as a gypshiArkdscs, abenéep Py@Sod, basecweth Botrdwelnort hheappkeed
wat er pr oof pl ywood, or asbestos board, and the resulting board is

subj ect eADHoaLEPE A BBIFPRILENI BEOCPRES! FenANaaPBrEPHGate dagreeentlkd desi gn
to forn1g ganel fgn con tructional,finishing_B. I f the panel for

const r ucPRBfatSt FHPIRFRGI3tPs SFERRRANEef 8FERRARY /| Pushirg) i Talbéngper ati on
in the cons%éucELgn Eite. 27 he Erese t invention is constructed as
ment i one@* abB¥el 1&HdP¥ oPRBRENELpA; hEOWEL er FAL1PEr €BnSPRACER®NBLK®} ni shi ng

1 and the PRDE! ofiBbatRARE" UehkOpRlnt RARELEG) SebD BLED O Lonar
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, resource,savings, 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, s@hedprgseot pnypetiipesisnobsstracteddiati mehhdopeapabbies,
anti bacterial properties, heat retaining and insulating properties,
deodor i ziam§l graep thihes paint peteadieill ifioyr, come truled ilonked. fEmishisg 1
attributable to the fact that the present invention utilizes the dried
shirasu Angaitdq Raned ifioy cpnstsvedsonadr ifgindghingr & vimi shich toée from
chem cal substances and caonprises natural materials. The paint nmateri al
and panePPEC EFOUGM GG Wite ipherent iLay SHLrasuap@peazs byf mesingogroteni cal
dehyde and are capabl e of providing preventive

%ZZL?EE%S ﬁ%é@%e%%%a%ﬁsﬁgéﬁgﬁ ofi ¥@legnis esdalindrestpéind i
Bpétndtand with
respect h%processed 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 qjﬁﬁgy_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 preve#treg £irepl ghemicalcisiubgtbomesi dachr aét fopmpetdehgtet haat geat of
joints between boards as substrates. Cracking also can be prevented by
control | FAgabhe afoprpvadinghpreviestdveomepbasesr withhirehpeot! tences
penetration and drying of water during construction. In addition, the

pai nt nﬁYE?FﬁPnﬁéFlEé%Ytﬁ@cﬁﬁoﬁ&gaﬂﬂﬁiGhmpgundhaadnwipbssébpébtytoof bei ng
peel ed mﬁthoug Ereaninary application of a bond reinforcing agent to

surf aces®oPeBoEPa4NAYT4OHSt PRNES2. [h A8daisenpospibliei bd vhertbe A is

por ous, ghitg, ﬁnd Iight and, therefore, is preferable as a finishing
mat eri al 9189’ shippsyofsed cpiptrEFkerRal pratestal helterpatinerteu A is

used in its, upprocessed original for it is easily collected and stabl e
sénd wﬂ?cg Eas geen unning sﬂért, to thereg§ contribute to

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 intexior 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 terial C, 5 to 10%of the shirasu
ball oons D, 0.08 to 2% of the bond rei% orcing 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

pr epar ed f®X Haensesisi ng a | arge anount of energy such as electric power,
fossil fuel energy, or the like in preparation of the material or in
on-si te oper atfiughginmesie, begsiusg pdie driced shipashed isi meedt he pasnt
material for constructional finishing is the substantially inorganic
conposi t i YPT¢esEed rasiGingmk frm titavisoleas By ¢blectntl yvard seladbdant  of
natural disaster caused by, for exanple, fire, flood, or 30 typhoon. In
addi ti on, SYBRLh AhithtRaind madrertions tharc iqomtirugtinmml fiimisdiing 1
air-permeability hecause of the pum ce-like porous structure of shirasu,
and accoﬁﬁrﬁﬂ%gaq €<contri butes

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 C, 5 to 10% of the
shirasu balloons 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 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 yet 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 ball oons are capable of_g&gipg light and soft texture to the
finishing of the surface of the wall material. Furthernore, the bond
reinforcing agent E is a nonionic water-soluble cellulose ether,

hydr oxypr opyl net hyl cel | ul ose, or the |like and provides good trowel-ability
and prevéEhadie. sukt axdd bfiame thealdaifrtomaentird Ingfayr dereariued ipeader
condition when the surface is dried to prevent to thereby prevent a

per son' s TiPeRhing diafs akrtirrmaabs itgmblesiang es mutl ggok wivthi cdudtikeder i ved
fromflouring. The fibers for plaster G function as a binder and thus
prevent s RYERE i BICtHEe o I9ddesu Wead ascappstiomlivat 6 tamomtr ibfuteat er i s
added to the dried shirasu A the bonding agent B, the clay material C
the shird&SuBFA%SSInS Bowsfe BoHd dew Frsdensg {oXE thehd ike3andcol or
pigment E, .and.the fibers for plaster G and m xed together and the

resul ti n§XMRATSe Modsdlifis @F Swingddtys Geadiidenings pewpestiegypadm boar d,

veneer p%%%%%%bterial 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 1like 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

i ncorporated highly water-retaining glg materials and the |I|ike 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 CEeve|wimant Dopandrdite ifilhdis dant grlastdry & aldd kexedogyo

Gjutsu Center and the |like. The present invention has boosted the price of
shirasu tgsigRoXdnthttdlsy rEFWICE N mipdrark) s laggl skl omtwas sol d at

approxi mately 3,000 yen per 10 tons, thereby generating an extrenely high
mar ket - actiREEGAE &f ditch 23 acigypdm Weard s vensierepliysootl, A pai nt
material for constructjonal finishing 1, conprising dried shirasu Ain an
unpr oces SERGETG PRy HoTL agi-Riidd ey et egpraed ®lywepdnaoerial C. 2. A
paint material for constructional finishing | according to laim1, further

conpri si AG 2SR O5n &G dhitds Fhsa esad 159 2ossiRd iseisboiesiteg &gent 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 Caiml or 2, wherein éQtO 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(ﬁf}a Sagent 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 | to 4, wherein
the dianeter of the dried shirasu Ais 5 nmor less. 6. A paint materi al
for const r¥8aiisskimed isi shing | according to any one of Clains 1 to 5,

wherein the bingdi i ment,. a sum.,mater.ial, lime, or a
synt het i cqr'esi nﬂgﬁutglﬁgﬁnfax %r%ﬁﬁ%é%Cﬁ?Sﬂgﬁlﬁf%1’?8’%@8%9%@? lf?ﬁ'élA ¥i ni shi ng
1 accor di ng inprawysedneigihl Bral Fbindeng fpefit BWIRILd8y nhrrigood rei nforcing
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 : s [ < Ny $hi I rdi ngt0 ne of
Gaims 1 o 7, sfARRERHEopRhclbil Hll e | ASEROH B TR e o
whi ch exhicbitpsisingl aag tone f yhivdee balNwink & adiddld $¢10SciE h%dcnﬂﬁ§§cm13ﬁigﬂfehﬁd- 33
9. A pain erial for constructional finishing 1 obtained by m xi ng wat er
and the :faia ’cbeﬁﬁfféﬁlqséﬂr(f)f any one of Clains 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 fd&r conspaintmatnial fof comsshicticnal fiashmgdi svgotdingGb Al 0 or Rher ei n t he

?nl;Pf ;: ?;SM%]elé%nq t X%sﬁjams%??l{eddlayvr%gg%gl Bligl my\ggr%bra%)cp \%xrtlﬂeeé‘pgc?% g’parts of
the dried shirasu A.

4. A paint material for constructicnal 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 accordingr 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

hydroxypropylmethylcellulose,

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 Claim10 or 1 wherein the surface-finishing
treatment according to an intended design is given to the surface of the

application | ayer.

9. A paint material 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.



