DESCRI PTI ON

Title of Invention

POWDER DUSTINESS EVALUATION METHOD AND POWDER DURESS

EVALUATION DEVICE

Techni cal Field

[0001] The present invention relates to a method fo

evaluating a scattering property of apowder and an
for evaluating a scattering property of a powder.

Background Art

[0002] For example, in the dental industry, as a di

material (so-called dental embedding material) for
producing a metal (such as gold tooth and silver to
used for dental treatment, or as an auxiliary mater
producing a tooth mold, an artificial tooth, and th

gypsum-based powder products and phosphate-based po

products are used. These dental powder products ar
being mixed with aliquid such as water atthe time

the time of producing embedding material, tooth mol
artificialtooth,andthelike). Dustisgenerated

a powder product (hereinafter, referred to as “scat
propertyofpowder”),andthereforeproductsthatg

a small amount of dust (so-called dust-free type) s
working environment can be kept comfortable are pre
a large number of such products are distributed.
[0003] It is not limited to the dental industry tha
working environment becomes good if the generation
dustissmallinhandlingapowderproduct. Forex
products (hereinafter, also simply referred to as “

are also widely used in various industrial fields s
construction industry (such as building industry an
engineeringindustry),varioustypesofmanufacturi
(suchassteelindustry,chemical/petroleumproduct
transportation machinery industry, and food manufac
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industry). Itis often desired that powders used i
industrial fields and powders produced in various i
fieldsalsohave characteristicsthatdustdoesnot
much as possible.

[0004] As one example in the above-described dental

industry, PatentLiterature 1 disclosesinventionr

a low-dust powder dental gypsum composition compose

four-componentformulationcontaining(a)hemihydra
(b) an adjuster, (c) a predetermined humectant, and
predetermined anionic surfactant.

[0005] On the other hand, as a method for measuring

scattering property of a powder, a method in which
generated by some sortofmethod, apowder (dust)i

on a filter from air in which the dust is contained
collectionamountofthe dustis quantified,ameth

a dust concentration in air is obtained from the in

on the laser diffraction of sample air, or the like
conventionally adopted. For example, the aforement
PatentLiterature 1describesintheexamplesthere
formeasuringthemassconcentrationofdustinsuc
apredeterminedmassofapowderistakeninameta
cantobe shakenupanddown5timesat1up-and-do
second; andthelid is detached immediately aftert

to measure the mass concentration of dust released
surfacewithadigitaldustmeterat3minutes afte

the lid.

Ctation List

Patent Literature

[0006]Patent Literature 1: Japanese Patent Laid-Ope
62-212255

Summary of Invention
Techni cal Probl em

[0007] The present inventors have noticed that in

conventional methods for measuring a scattering pro
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powder, the difference in the measurement result is
between a powder product on which atreatmentfors
the occurrence of dust has been applied (so-called
product)andapowderproductonwhichsuchatreat
beenapplied. Adifferenceinthemeasurementresu
lesshardlyseenbetweendust-free powders,sothat
difficult to evaluate the difference in performance
comparison between dust-free products. Therefore,
dust-free powder fromwhich the generation amounto
be made smaller than the conventional dust-free pow
developed, there is a possibility that the excellen
performance cannot be evaluated accurately, and the
pointsandvaluesoftheproductcannotbeshownpr
acircumstance,iforoughtabout,canbeahindranc

of excellent products.

[0008] Thus, the present invention intends to provi
method by which a scattering property of a powder ¢
clearly evaluated.

Sol ution to Problem

[0009] Conventionally,ithasbeenconsideredthat
amount of dust is generated by shaking a powder as
in the aforementioned Patent Literature 1. However
present inventors have conducted various studies to
finding that a larger amount of dust is in fact gen

the moment of contact between a powder and a liquid
powder is dropped onto the liquid, and thus the pre
invention has been completed.

[0010] That is, the present invention provides a me
for evaluating a scattering property of a powder, t
includingdroppingapowdertobeevaluatedontoa
inabox, thereby scatteringthe powderasdust,an

a dust concentration in air in the box with a dust

Advant ageous Effects of Invention
[0011] Thepresentinventioncanprovideamethodb
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ascatteringpropertyofapowdercanbemoreclear

Brief Description of Draw ngs
[0012][Figure 1] Figure lisadiagramillustrating
configuration of an apparatus for evaluating a scat
propertyofapowderaccordingtooneembodimentof
invention.

[Figure 2] Figure 2 is a schematic diagram of a sec
along line A-A in Figure 1.

[Figure 3] Figure 3is a section view illustrating
configuration of an apparatus for evaluating a scat
property of a powder according to another embodimen
presentinvention,thesectionviewcorrespondingt
[Figure 4] Figure 4 is a section view illustrating
configuration of an apparatus for evaluating a scat
propertyofapowderaccordingtoyetanotherembod
presentinvention,thesectionviewcorrespondingt

Description of Enbodi nents

[0013] Hereinafter,embodimentsofthe presentinve
willbe described, butthe presentinventionis not

the following embodiments.

[0014] A method for evaluating a scattering propert
apowder according to one embodiment of the present
includesdroppingapowdertobeevaluatedontoal
inabox,therebyscatteringthe powderasdustin

measuring a dust concentration in air in the box wi

meter.

[0015] When the powder to be evaluated drops onto t
liquidplacedinthebox,alargeramountofdustc

in the box than in the case where the powder is dro

a place where the liquid does not exist. In thisw

present invention, by actively scattering the powde
evaluated as dust and measuring the dust concentrat
intheboxonthatoccasionwithadustmeter,whet

is easy to scatter or hard to scatter is evaluated.
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words, by dropping a powder onto a liquid placed in
scatterthepowderactivelyasdust,thedifference
oftheconcentrationofthedustinairinthebox

between a powder that is easy to scatter and a powd
hardto scatter. Therefore, the evaluation ofthe
inperformancebetweendust-freepowdersthroughco
alsobeconducted, sothatthe scattering property

can be more clearly evaluated. That is, with respe
evaluation of a scattering property for a powder or

the presentmethodis more suitable for relatively

the scattering property for a plurality of powders
comparison.

[0016] Hereinafter, the method for evaluating a
scatteringproperty ofapowderaccordingtooneem
thepresentinventionwillbedescribedindetailw

to the accompanying drawings usable for the method,
illustrating an outline configuration of an apparat
evaluating a scattering property of a powder accord
embodiment of the present invention. Incidentally,
reference signis given to the components which are
respective figures, and the description may be omit
[0017] Figurelisaplanviewviewedfromabove,t
view schematically illustrating an outline configur
arrangement relation in an apparatus 1 for evaluati
scattering property ofapowderaccordingtooneem

the presentinvention. Figure 2isasectionview

line A-Ain Figure 1 and is a schematic diagram ill
astatewherealiquid3isarrangedinabox2. T

1 for evaluating a scattering property illustrated
1andFigure 2is provided with: the box 2 inwhich

3 is placed; and a dust meter 4 that measures the d
concentrationinairinthebox2whenapowderto

drops onto the liquid 3 placed in the box to scatte
[0018] The box 2 can form a space (space to be an o
of measurement) where the powder to be evaluated sc
dust. The shape of the box 2 is not particularly |
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can be a shape having an upper portion 2a, a side p
andabottomportion2c,andwhentheshapeisexpr
ofaplanarviewshapeviewedfromtheupperportio
the bottom portion 2c¢, examples thereof include an
approximatelytriangularshape,anapproximatelysq
an approximately polygonal shape, an approximately
shape,andanapproximatelyellipticalshape. For

box 2 in an approximately rectangular parallelepipe
havingtheupperportion2a,thesideportion2b,a
portion 2c can be suitably used. It is preferable
volume ofthe box 2, namely the volume ofthe space
apowderisscattered,beaboutlOtoabout300L,

about 10 to about 150 L.

[0019] It is preferable that the box 2 be provided
a hole portion 21, to be an inlet of a powder into

at a position above the level 3a of the liquid 3 to
inthebox2inordertodropthepowderontothel
inthebox 2. More preferably, asillustratedin F

Figure 2,the hole portion 21isprovided atthe up
2aofthebox2inthatthe hole portion21isposi
thelevel 3aoftheliquid 3tobe placedinthe bo
makingiteasytodropthe powderfromtheholepor

the liquid 3 placed in the box 2. The use of a sup
which will be described later, allows the powder to
the liquid 3 placed in the box 2 even if the hole p
provided at the side portion 2b of the box 2 as lon
position is above the level 3a of the liquid 3.

[0020] Although the use of the box 2 whose upper po

2aisopen allows the powderto drop fromthe openi
liquid 3 placed in the box 2, the box 2 provided wi
portion 21 is preferable in that the portions other
hole portion21 canformaclosed space (almosttig
space). Such an almosttightly closed box 2 can ma
for dust, which is generated when the powder is dro
theliquid3placedinthebox2,tobesubjectedt
ofanairstreamoutsidethebox2. Asaresult,t
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accuracy canbe enhanced. Accordingly, fromthevi
capable of contributingtothe enhancementofthem
accuracy,itispreferablethatthebox2betheal

closed box 2 inwhichthe portions otherthantheh
21formaclosedspace. Inaddition,fromtheview
enhancementofthemeasurementaccuracyandfromth
thatthepowder,whichhasdroppedontotheliquid
sufficientlyasdust,itispreferablethatthedia

hole portion 21 be about 10 to about 100 mm.

[0021] Asillustrated in Figure 2, itis preferable
thebox2beprovidedwith:aboxmainbody22whos
isopen;andalid 23 that covers the upper portion

main body 22 and that the above-described hole port
provided at the lid 23. In this case, the box main
constitutes the side portion 2b and the bottom port

the box 2, and the lid 23 constitutes the upper por
thebox 2. Theuseofthebox2 providedwith:ab
22;andalid23havingaholeportion21makesit

the liquid 3 and the dust meter 4 in the box 2 and
measurementoperationeasybydetachingthelid23
main body 22 at a measurement preparation stage bef
measurement. Inaddition, whenthe measurementis
putting the lid 23 on the upper portion of the box

22 allows the above-described almost tightly closed
formed, thereby capable of contributing tothe enha

the measurement accuracy.

[0022] Although not illustrated in the figures, a s
typeorpush-pulltypeopening/closingportionmay

at the upper portion 2a and/or the side portion 2b
2inplaceofthelid23ortogetherwiththelid 2

the opening/closing portion open, the liquid 3 and
meterdcanbearrangedinthebox2atameasureme
stage, and the liquid 3 and the dust meter 4 can be

of the box 2 when the measurement is completed or w
measurement is not performed. In addition, when th
measurement is performed, making the opening/closin
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close allowsthe above-described almosttightly clo

be formed, thereby capable of contributingtothe e

of the measurement accuracy.

[0023] Itis preferable that the box 2 be transpare
semitransparent to such an extent that the inside o

2 is visually recognizable from the outside of the

this case, the whole or part of the box 2 may be tr
orsemitransparentaslongastheinsideofthebox
recognizable from the outside of the box 2. Exampl
material for the box 2 whose inside is visually rec
fromoutsideincludeplasticsandglass,andfromt

of production costs, mass, handling properties, saf
plastics are preferable. Examples of the plastics
polypropylene, polyethylene, acrylic resins, and po
resins. In the case where the box is provided with
above-described box main body 22 and lid 23, or the
above-described boxmainbody 22 and opening/closin
the box main body 22 and the lid 23, or the box mai
andtheopening/closingportionmaybeformedwith
ofmaterialormaybeformedwithdifferenttypeso

[0024] The powder to be evaluated is not particular
limited. Anypowderhavingapossibilityofscatte

when used for applications according to the powder
objectofevaluation. Examplesofthe materialfor
includecerealfloursuchaswheatflour,riceflou

and dogtooth violet starch, inorganic powders such
sulfate,calciumcarbonate,calciumhydroxide,sili
talc,ironoxide,aluminum,aluminumoxide,aluminu
magnesium oxide, and magnesium hydroxide, and synth
powders. In addition, for example, powder products

by mixing different types or the same types of a pl
powders, such as gypsum, mortar, cement, and dental
products, can also be used as the powder to be eval
[0025] The method and the apparatus 1 according to
presentembodimentare suitable forrelatively eval
scattering property of apowder, as described previ
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therefore as a powder to be evaluated, a product on
treatment of suppressing the occurrence of dust is
namelyapowderproductwhichissoldasaso-calle
product, is more suitable. Examples of more suitab

products include dental powder products such as den
gypsum-based embedding materials, dental phosphate-

embeddingmaterials,dentalsilica-basedembedding

dental hard gypsum, dental superhard gypsum, and de

calcined gypsum.

[0026] Itis preferable thatthe amount of apowder

dropped onto the liquid 3 be 0.05t0 0.80 g, more p
0.08t0 0.65 g per 1 L of the volume of the box 2 s
appropriateamountofthe powdercanscatterasdus
2. The amount of the powder to be dropped onto the
canbeappropriatelyadjustedaccordingtothechar

of the powder to be evaluated, such as density.
[0027] Theliquid3tobeplacedinthebox2mayb

in the box 2 at the time of measurement at the late
the powder drops onto the liquid 3 in measuring the
concentration, the powder is mixed into the liquid
thereforeitis desirable that the liquid 3 be repl

time the dust concentration of the powder is measur
Therefore, the liquid 3 may be placed in the box 2
atthetimeofmeasurement,morepreferablyatever

Still more preferably, asillustrated in Figure 2,

may be placedinthe box2insuchawaythatthel

in a container 5, the upper portion of which is ope
timeofmeasurement,andthecontainerSwiththel

put therein is accommodated in the box 2. The use
container 5 makes it easy to replace the liquid 3 a

the part for putting the liquid 3 therein.

[0028] Inthe case where the above-described contai

isused, the apparatus 1 for evaluating a scatterin
can be further provided with a container 5 the uppe
of which is open and in which the liquid 3 is to be
(hereinafter,sometimesreferredtoas‘containerf
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Inthis case, itis desirable that the container 5
bedetachedateverymeasurement,andthereforeit
thatin the box 2, a mark be provided at a position
container 5forliquid is arranged, and itis also
thatafixing portionforfixing the container5fo

a predetermined position in the box 2 be provided.
positionwheretheliquid3(container5forliquid
inthebox?2,anedgeinthebox2ispreferable.

in the case where the box 2 has a shape containing
(including round corners) in the planar view of the
portion 2c, such as the box 2 of an almost rectangu
parallelepiped, as illustrated in Figure 1, itis p
thattheliquid3(container5forliquid)beplace
inthebottomportion2cinthebox2. Separating

4 at a certain distance from the liquid 3 thatis a
generating dust by arranging the liquid 3 at a posi
edge or a corner in the box 2 and arranging the dus
whichwillbe describedlater, soastoopposetot

of the liquid 3, or by other methods, can contribut
enhancement of the measurement accuracy.

[0029] The container 5 for liquid is not particular

limited as long as it has a shape whose upper porti
in such an extent that the powder to be evaluated d
the level 3a of the liquid 3 which is put in the co

to enable sufficient contact. Examplesofsuchac
include a dish type, a bowl type, and a cup type.
preferable thatthe liquid 3 be putinthe containe

an amount that the liquid 3 has a certain extent of
thatthepowderwhichhasdroppedontotheliquid3
sufficiently as dust, and therefore itis preferabl
container 5 be of abowl type orof acuptype. Th
theliquid3tobeplacedinthebox2isnotparti
andcanbeappropriatelydeterminedaccordingtoth
thebox2andtheuseamountofthepowder,andit
thatthe amountofthe liquid to be placed inthe b

to 50 to 2400 mL, more preferably 80 to 1000 mL.
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[0030] Incidentally, as described above, from the
viewpointofeasinessofreplacementoftheliquid
viewpoints, it is preferable that the liquid 3 be p
container5forliquid, whichis otherthan the box

liquid 3 may be put directly in the box 2. For exa

liquid 3 may be placed in the box 2 by being put in
injection portion formed in a dish shape, abowl sh
shape, and the like, the liquid injection portion p
thebox2,orbybeingputinaliquidinjectionpo

with a partition plate or the like.

[0031] Thesizeoftheopeningofthecontainersf

or the liquid injection portion (size of level 3a)
particularly limited as long as the sizeisin such

thatthe powderto be evaluated drops ontotheleve

liquid 3 to enable sufficient contact, and the powd
dropsontotheliquid 3, cansufficiently scattera

is preferable that the size of the opening of the ¢

for liquid or the liquid injection portion (size of

be larger than the diameter of the previously descr
portion 21 of the box 2 and the width or the diamet
supplypath,whichwillbedescribedlater,thatin

powder from the hole portion 21 to the liquid 3.

[0032] It is preferable to use the type of liquid 3
according to the actual usage conditions of the pow
evaluated. For example, in the case where the powd
evaluated is a dental gypsum-based embedding materi
calcined gypsum (such as dental hard gypsum, dental
gypsumanddentalcalcinedgypsum)fordentalmodel
gypsum-based embedding material or the calcined gyp
dentalmodelsisusedbybeing mixedwithwater,an

it is preferable to use water as the liquid 3. In

for example, in the case where the powder to be eva

a phosphate-based dental embedding material, the de
embedding material is used by being mixed with an a
solution of colloidal silica, and therefore itis p

to use an aqueous solution of colloidal silica as t
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3. Further, in the case where the application of t

to be evaluated is not specified, in the case where
has diverse applications, in the case where the pow
used by being kneaded with a liquid, or other cases
preferable to use water as the liquid 3.

[0033] Todropthe powderontothe liquid 3placed
box 2, itis preferable to use a supply path 6 that

the powder from the hole portion 21 provided at the
theliquid3placedinthebox?2. Inthecasewher

path 6 is used, the apparatus 1 for evaluating a sc
property can be further provided with a supply path
introduces the powder from the hole portion 21 to t
3. Specifically, the supply path 6 can be provided
be connectedtotheaforementionedhole portion21
the box 2. In this case, the side of the hole port

the supply path 6 can be used as a portion where th
introduced (introduction portion) 6a, and the edge
opposite side of the introduction portion 6a can be
portion where the powder is supplied to the liquid
portion) 6b. InFigure 2,the configurationinwhi
portion 21 and the supply path 6 are connected in s
thatthesideoftheintroductionportion6ainthe

6 is inserted and accommodated in the hole portion
box2isgivenasanexample butthesupplypath6
sothatthesideoftheintroductionportion6apen

the hole portion 21 to the outside of the box 2.
[0034] The supply path 6 is provided so that the po
whendropsontotheliquid3placedinthebox2,c

as dust. Examples of the shape of the supply path
atubular shape, a semi-tubular shape, and a slope
examplesoftheshapeofthesectionofthesupply

a circular shape, elliptical shape, a square shape,
rectangular shape, an arch shape, and a U-shape
[0035] It is preferable that the supply path 6 have
tubularshape (supplypipe)sothatthepowder,whe

the liquid 3, can scatter as dust without scatterin

he powder
a powder
derisnot
,itis

inthe
introduces
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ethissupply
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6 that
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so asto
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inthespaceinthebox2atastageinwhichthep
throughthesupplypathébeforethepowderdropso

3. Thewidth(diameter)ofthesupplypath6(supp

the width (diameter) of the above-described introdu
portion 6a and supply portion 6b can be setso ast
thesamesize asthe diameterofthe previously des
portion 21 provided at the box 2.

[0036] Thesupplypath6 maybeprovidedinalinea
fromthe hole portion 21 of the box 2 toward the i

be provided in a curved shape, or may be provided i
shape from the hole portion 21 toward the liquid 3
directionoftheheightofthebox2. Further,the

6 may be provided with: a portion (perpendicular po
along the direction of the height of the box 2 (ver
direction relative to level 3a of liquid 3); and a
(inclinationportion)62inclinedrelativetothed
theheightofthebox2orrelativetothelevel3a

3. In this case, in the supply path 6, the side of
introduction portion 6a may be the inclination port
perpendicular portion, and the side of the supply p
may also be the inclination portion or the perpendi
portion.

[0037] More preferably, as illustrated in Figure 2,
supplypath6isinclined,onaside ofasupplypo
supplies the powder to the liquid 3, relative to th
ofthe liquid 3, and comprises an inclination porti
slidesthepowderdowntowardtheliquid3. Thepo
fromthesupplyportion6bthatisprovidedcontinu
inclination portion62 drops ontothe liquid 3from
upper direction relative to the level 3a of the liq
allowingthe supply path6tobe providedwiththe
portion 62, the powder, when drops onto the liquid
inclinationportion62,canbe activelyscattereda

is preferable that the inclination portion 62 have
configurationsuchthatatleastthesideofthesu

6b is inclined relative to the level 3a of the liqu

owderpasses
ntotheliquid
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the whole ofthe supply path 6 may beinclinedrela tivetothe
level 3a of the liquid 3.

[0038] It is preferable that the angle 0 made by the
inclination portion 62 and the level 3a of the liqu id 3 be 20
to 70 °, more preferably 30 to 60 °. Due to the inclination
portion62insucharangeofangles,itbecomesea sierforthe
powderthathasdroppedontotheliquid3fromthe supplyportion
6batthetipoftheinclinationportion62toscat terasdust.
[0039] Incidentally, in Figure 2, a tubular supply path
(supply pipe) 6 is illustrated as an example. Int he supply
pipe 6, the side of the connection with the hole po rtion 21 of
thebox2isusedasanintroductionport(introduc tionportion)

6a to which a powder is introduced, and the opposit e side of
the introduction port 6a is used as a supply port ( supply
portion) 6b fromwhich the powderis suppliedtoth eliquid 3.
The supply pipe 6 is provided with: the perpendicul ar portion
6linwhichthesideoftheintroductionport6ais formedalong
the direction of the height of the box 2; and the i nclination
portion 62 formed continuously fromthe perpendicul arportion
61 to the supply port 6b.

[0040] It is preferable that in the supply path 6, the
supply portion 6b be provided at a predetermined he ightapart
from the level 3a of the liquid 3 so that the powde rthat has
dropped ontothe liquid 3can more easily scattera sdust. In
the apparatus illustrated in Figure 2, in the suppl y path 6,
the supply port (supply portion) 6b is provided at a
predetermined height h apart from the level 3a of t he liquid
3. Itis preferable that the distance (height) h b etween the
level 3a of the liquid 3 and the lower end of the s upply port
(supply portion) 6b be 1to 30 mm, more preferably 5t015mm.
[0041] AsillustratedinFigure3,itispreferable touse
ahoppersection 7 thatis connected onthe hole po rtion 21 of
the box 2 so that the powder can be easily introduc edin the
box2andthatthe powdercanbeeasily putinthe introduction
portion 6a in the supply path 6. In this case, an apparatus

10 for evaluating a scattering property can be prov ided with
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a hopper section 7 on the box 2, the hopper section
connectedtothe hole portion 21 of the box 2. Fig
outlineconfigurationdiagramillustratinganexamp
the hopper section 7 is attached to the hole portio
box2intheapparatusillustratedinFigure2. In
10illustratedinFigure3,anendportion7aonth

of the hopper section 7 is inserted in the introduc
6ain the supply path 6 in which the side of the in
port6aisinserted and accommodatedinthe hole po
thebox 2, butthe connectionmode ofthe hopperse
hole portion 21, and the supply path 6 (introductio
is notlimited. For example, the introduction port
supply path 6 may be provided so asto penetrate fr
portion 21 to the outside ofthe box 2, and the end
onthe outlet side of the hopper section 7 may be ¢
the introduction port 6a at a position outside the
position apart upward from the hole portion 21 of t
Inaddition,forexample,theendportion7aonthe
ofthe hoppersection 7 may penetrate throughtheh
21 to be connected to the introduction port 6ain t
path6atapositioninsidethebox2 theposition

from the hole portion 21.

[0042] As the dust meter 4, a general-purpose dust

measurement device for use in measuring working env
can be used. Examples of the dust meter 4 that can
includealightscatteringtypedustmeasurementde
absorptiontypedustmeasurementdevice,andavolt
dustmeasurementdevice. Amongthese,alightscat
measurement device is preferable from the viewpoint
usability.

[0043] It is preferable that the dust meter 4 be pl
inthe box 2 at the time of use (at the time of mea

Due to the dust meter 4 arranged in the box 2, the
concentration in air in the box 2 when the powder i
ontothe liquid 3 placedinthe box 2 andis scatte

can be measured with good accuracy. Asillustrated
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1, the dust meter 4 is more preferably arranged at
ofanedge(corner)inthebox2,anditisprefera

the dust meter 4 so as to face to the previously de
position of arranging the liquid 3 in that such arr
expands the measurement range and can contribute to
enhancement of the measurement accuracy.

[0044] The dust meter 4 is not necessarily placed i
box 2 at the time of use (at the time of measuremen
be placed outside the box 2 as long as the dust con
inairintheboxcanbemeasured. Forexample,as

in Figure 4, an air inlet pipe 41 for sucking air i
2andanexhaustpipe42forexhaustingthe sucked

the box 2 can be attached to the dustmeter4inth

11 for evaluating a scattering property. By using
meter4providedwiththeairinletpipe4landthe

42 each connected to the inside of the box 2, the d
concentrationinairinthebox2canbemeasuredw
meter4eveninthecasewherethedustmeter4is
thebox?2. Inthiscase,anairinlethole 241 for

in the box 2 into the dust meter 4 through the air

41 by being connected to the air inlet pipe 41, or
hole242forfeedingairintothebox2throughthe

42 by being connected to the exhaust pipe 42 can be
atthebox?2. Intheapparatus 11 forevaluatinga
property illustrated in Figure 4, the air inlet pip
connectedtotheairinletportofthe dustmeter4

inlet hole 241 provided at the side portion 2b of t
andtheexhaustpipe42isconnectedtothe exhaust
dustmeterdandtheexhausthole242providedatt

2b of the box 2.

[0045] Thedustconcentrationtobemeasuredwitht
meter 4 can be used for evaluating the scattering p

a powder. When the value of the dust concentration
the powder can be evaluated as easily scatters, and
value of the dust concentration is low, the powder
evaluated as hardly scatters. lItis preferable to
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bletoarrange
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leastone ofthe number concentration [number/m %landthemass
concentration [mg/m %] of dust as the dust concentration. In
addition,itispreferabletomeasureatleastone ofthemaximum

valueandtheintegratedvalue ofthedustconcentr ation,more
preferably both of them. Each of the maximum value and the
integrated value of the dust concentration can be o btained by
measuring the dustconcentration atapredetermined time (for
example,1minute)interval,therebyacquiringapl urality(for
example, 5 points) of measured values.

[0046] Itispreferablethatthemeasurementproced urein
the method for evaluating a scattering property of a powder
accordingtothepresentembodimentinclude:astep ofarranging
theliquid 3 (more preferably, container 5withlig uid 3being
put therein) in the box 2; a step of starting the m easurement
withthe dust meter 4; and a step of dropping the p owdertobe
evaluated onto the liquid 3. This measurement proc edure may
include a step of installing the dust meter 4 in th e box 2 or
outsidethebox2beforestartingthemeasurementw iththedust
meter4. More preferably,the measurementwiththe dustmeter
4 is started before dropping the powder onto the li quid 3 to
acquire afirst measured value as a blank, and ther eafterthe
powder is dropped onto the liquid 3. In addition, itis
preferabletocompletethe measurementwhentheamo untofdust

isloweredtoaboutthesameextentasthefirstme
(blank),anditispreferabletomeasurethedustc

atapredetermined time interval (for example, inte rval of 10
seconds to 120 seconds) from the start of the measu rement to
the completion of the measurement.

[0047] Respective types of constitution described a bove
can be arbitrarily combined. In addition, the meth od for
evaluating a scattering property of a powder accord ingtoone
embodimentofthepresentinventioncanalsotaket hefollowing
constitution.

[1]Amethodforevaluatingascattering property o fapowder,
the method comprising dropping a powder to be evalu ated onto
aliquidplacedinabox,therebyscatteringthepo wderasdust

asuredvalue
oncentration
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in the box, and measuring a dust concentration in a
box with a dust meter.

[2] Themethodforevaluatingascatteringproperty
accordingto[1], whereinthe boxcomprisesahole

be an inlet of the powder into the box, at a positi
level of the liquid to be placed in the box.
[3]Themethodforevaluatingascatteringproperty
according to [2], wherein the box comprises: a box
whose upper portion is open; and a lid that covers
portion of the box main body, and the lid comprises
portion.
[4]Themethodforevaluatingascatteringproperty
accordingto[2]or[3],whereinthe powderisdrop
liquidusingasupply paththatintroducesthe powd
hole portion to the liquid.
[5]Themethodforevaluatingascatteringproperty
accordingto[4],whereinthesupplypathisinclin

of a supply portion that supplies the powder to the
relative to the level of the liquid, and comprises
inclination portion that slides the powder down tow
liquid.
[6]Themethodforevaluatingascatteringproperty
accordingto[5],whereinthesupplyportioninthe

is provided at a predetermined height apart fromth
the liquid.

[7] The method for evaluating a scattering property
powder according to any one of [1] to [6], wherein
isputinacontainerwhoseupperportionisopen,

with the liquid being puttherein isaccommodated i
and the liquid is thereby placed in the box.

[8] Themethodforevaluatingascatteringproperty
accordingtoanyoneoff1]to[7],whereinthepow
powder product.

[0048] Further,theapparatusforevaluatingascat
propertyofapowderaccordingtooneembodimentof
invention can also take the following constitution.
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[9] An apparatus for evaluating a scattering proper
powder, the apparatus comprising: a box in which a
tobeplaced;andadustmeterthatmeasuresadust

in air in the box when a powder to be evaluated dro
liquid placed in the box and scatters as dust.

[10] The apparatus for evaluating a scattering prop
powder according to [9], wherein the box comprises
portion,tobeaninletofthepowderintothebox,

above a level of the liquid to be placed in the box
[11] The apparatus for evaluating a scattering prop
powderaccordingto[10],whereintheboxcomprises
bodywhoseupperportionisopen;andalidthatco
portion of the box main body, and the lid comprises
portion.

[12] The apparatus for evaluating a scattering prop
powder accordingto [10] or [11], further comprisin
path that introduces the powder from the hole porti
liquid.

[13] The apparatus for evaluating a scattering prop
powder accordingto[12], whereinthe supply pathis
on a side of a supply portion that supplies the pow
liquid, relative to the level of the liquid, and co
inclination portion that slides the powder down tow
liquid.

[14] The apparatus for evaluating a scattering prop
powder according to [13], wherein the supply portio
supply path is provided at a predetermined height a
the level of the liquid.

[15] The apparatus for evaluating a scattering prop
powderaccordingtoanyone of[9]to[14], further
acontainerwhoseupperportionisopen,whereinth

is to be accommodated in the box, and the liquid is
in the container.

[16] The apparatus for evaluating a scatting proper
powderaccordingtoany one of [9]to[15], wherein

is a dental powder product.
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Exanpl es
[0049] Hereinafter, the present invention will be
described more specifically giving Examples, but th e present

invention is not limited to the following Examples.
[0050]<Preparation of Apparatus>

A polypropylene storage case (trade name “ST BOX 2 5”
manufactured by Astage CO., LTD.) of 360 mm in widt h, 240 mm
inheight,and240mmindepth(volumeofabout20 L),thestorage
caseprovidedwithaboxmainbodyandalid,wasu sedasabox.
Inthelidofthisbox,aholeportioninacircula rshapehaving
adimeter of 30 mmwas provided ata portiononthe right-hand
side portion in the width direction and on the appr oximately
centralportioninthedepthdirection(refertoFi gurel). On
one corner side in this box, a container whose uppe r portion
is open was arranged, and a laser light scattering type dust
meter (tradename“DustMonitorDustMeterDC170"m anufactured
by SATOTECH) was arranged on the corner side diagon alto the
cornerwhere this container was arranged (referto Figure 1).
The center-to-center distance between the container and the
dustmeterin planar view was about200mm. Todro p apowder,
asupply pipethatintroducesthe powderfromtheh oleportion
oftheboxintothe containerarrangedinthe boxw asused. In
thebox,apowderintroductionportofthesupplyp ipe(diameter
of pipe: 30mm, length of perpendicular portion: 60 mm, length
ofinclination portion: 95 mm, angle 0:35 °)wasinsertedinto
theholeportionoftheboxtoconnectthe hole por tionandthe

supply pipe (refer to Figure 2 and Figure 3).
[0051](Example 1)

In Example 1, a dental gypsum-based embedding mate rial
(trade name “SaKura Quick 20” manufactured by Yoshi no Gypsum
Co., Ltd.) was used as a powder to be evaluated. T his powder
isusedbybeingmixedwithwater,andtherefore, 1 50mLofwater
was put in advance in the container arranged in the box. On
that occasion, the distance h between the level of the liquid

in the container and the lower end of the supply po rt of the
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supplypipewassmm. Themeasurementofthedust
withthedustmeterwasstartedbeforedroppingthe
water. The interval of measuring the dust concentr
setto 1 minute, and at 10 seconds after the first

was completed, 5 g ofthe powder was dropped ontow
container from a hopper section (refer to Figure 3)
totheholeportionoftheboxthroughthesupplyp
scatteringthe powderasdust. Upto5measuredva
dust concentration (humber concentration of particl
particle diameter of 0.5
occasion were acquired.
[0052](Example 2)

InExample 2,the dustconcentrationwas measured
same manner as in Example 1 except that a powder ob
adding a nonionic surfactant, as a treatment for su
theoccurrenceofdust,tothepowderusedinExamp
gypsum-basedembeddingmaterialtreatedsoastobe
was used in place of the powder used in Example 1.
[0053](Comparative Example 1)

In Comparative Example 1, the dust concentration w
measured in the same manner as in Example 1 except
was not put in the container arranged in the box.
[0054](Comparative Example 2)

In Comparative Example 2, the dust concentration w
measured in the same manner as in Example 2 except
was not put in the container arranged in the box.
[0055](Example 3)

InExample 3,the dustconcentrationwas measured
same manner as in Example 1 except that white cemen
Portland Cement”manufactured by TAIHEIYOCEMENT CO
wasusedasapowdertobeevaluatedinplaceofth
in Example 1.

[0056](Example 4)

InExample4,the dustconcentrationwas measured
same manner as in Example 3 except that a powder ob
adding a nonionic surfactant, as a treatment for su
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the occurrence of dust, tothe powderusedin Examp
cementtreated so astobe dust-free)wasusedinp
powder used in Example 3.

[0057](Comparative Example 3)

In Comparative Example 3, the dust concentration w
measured in the same manner as in Example 3 except
was not put in the container arranged in the box.
[0058](Comparative Example 4)

In Comparative Example 4, the dust concentration w
measured in the same manner as in Example 4 except
was not put in the container arranged in the box.
[0059](Example 5)

InExample5,the dustconcentrationwas measured
samemannerasinExamplelexceptthatdentalhard
name“NewHi-StoneYellow”manufacturedbyYoshino
Ltd.)wasusedasapowdertobeevaluatedinplace
usedinExample 1andthattheamountofthe powder
changed from “5 g” in Example 1 to “10 g”.

[0060](Example 6)

InExample 6,the dustconcentrationwas measured
same manner as in Example 5 except that a powder ob
adding a nonionic surfactant, as a treatment for su
theoccurrenceofdust,tothepowderusedinExamp
hard gypsum treated so as to be dust-free) was used
of the powder used in Example 5.

[0061](Comparative Example 5)

In Comparative Example 5, the dust concentration w
measured in the same manner as in Example 5 except
was not put in the container arranged in the box.
[0062](Comparative Example 6)

In Comparative Example 6, the dust concentration w
measured in the same manner as in Example 6 except
was not put in the container arranged in the box.

[0063]
of the dust concentration measured in each of Examp
ComparativeExamples,andtheintegratedvalueoft

The maximum value among the five measured va
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valuesintotalwereusedforevaluation. Theresu ltsareshown
in Tables 1 to 3.
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[0067] From the comparison of the results of Exampl

and 2 with the results of Comparative Examples 1 an
comparison ofthe results of Examples 3and 4 with

of Comparative Examples 3 and 4, and the comparison
results of Examples 5 and 6 with the results of Com
Examplesband6 itwasfoundthatthedifference

value of the dust concentration due to whether the
treatedsoastobedust-freeornotwaslargerin
inComparativeExamples. Accordingly,itwasascer

by dropping a powder onto a liquid placed in a box

the powder actively as dust, the difference in the
concentration in air in the box becomes clearer, so
scattering property ofapowdercanbeevaluatedmo

I ndustrial Applicability

[0068] Themethodforevaluatingascatteringprope
apowderortheapparatusforevaluatingascatteri
ofapowderaccordingtooneembodimentofthepres

can evaluate the scattering property of apowder mo

and therefore are useful in using, producing, selli
powderproduct, particularlyinselling, etc.apow

from which the generation amount of dust is suppres

Ref erence Si gns Li st
[0069]1, 10, 11 Apparatus for evaluating a scatteri
property of a powder

2 Box

3 Liquid

4 Dust meter
5 Container

6 Supply path
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CLAI M5

[1] Amethodforevaluatingascatteringpropertyo
the method comprising dropping a powder to be evalu
aliquidplacedinabox,therebyscatteringthepo
in the box, and measuring a dust concentration in a
box with a dust meter.
[2] The method for evaluating a scattering property
powder according to claim 1, wherein the box compri
portion,tobeaninletofthepowderintothebox,
above a level of the liquid to be placed in the box
[3] The method for evaluating a scattering property
powder according to claim 2, wherein

the box comprises:

a box main body whose upper portion is open; and

alidthatcoverstheupperportionoftheboxmai
and

the lid comprises the hole portion.
[4] The method for evaluating a scattering property
powderaccordingtoclaim2or3,whereinthepowde
ontotheliquid usingasupply paththatintroduces
from the hole portion to the liquid.
[5] The method for evaluating a scattering property
powderaccordingtoclaim4,whereinthesupplypat
on a side of a supply portion that supplies the pow
liquid, relative to the level of the liquid, and co
inclination portion that slides the powder down tow
liquid.
[6] The method for evaluating a scattering property
powderaccordingtoclaim5, whereinthe supply por
supply path is provided at a predetermined height a
the level of the liquid.
[7] The method for evaluating a scattering property
powderaccordingtoanyoneofclaims1to6,where
isputinacontainerwhoseupperportionisopen,
with the liquid being puttherein isaccommodated i
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and the liquid is thereby placed in the box.
[8] The method for evaluating a scattering property
powderaccordingtoanyoneofclaims1to7,where
is a dental powder product.
[9] An apparatus for evaluating a scattering proper
powder, the apparatus comprising:

a box in which a liquid is to be placed; and

a dust meter that measures a dust concentration in
in the box when a powder to be evaluated drops onto
placed in the box and scatters as dust.
[10] The apparatus for evaluating a scattering prop
powder according to claim 9, wherein the box compri
portion,tobeaninletofthepowderintothebox,
above a level of the liquid to be placed in the box
[11] Theapparatus for evaluating a scattering prop
powder according to claim 10, wherein

the box comprises:

a box main body whose upper portion is open; and

alidthatcoverstheupperportionoftheboxmai
and

the lid comprises the hole portion.
[12] The apparatus for evaluating a scattering prop
powderaccordingtoclaim10or11,furthercompris
path that introduces the powder from the hole porti
liquid.
[13] The apparatus for evaluating a scattering prop
powder according to claim 12, wherein the supply pa
inclined,onasideofasupplyportionthatsuppli
totheliquid,relativetotheleveloftheliquid,
aninclination portion that slides the powder down
liquid.
[14] The apparatus for evaluating a scattering prop
powderaccordingtoclaim13,whereinthesupplypo
supply path is provided at a predetermined height a
the level of the liquid.
[15] The apparatus for evaluating a scattering prop
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powderaccordingtoanyoneofclaims9tol4,furt
acontainerwhoseupperportionisopen,whereinth

is to be accommodated in the box, and the liquid is

in the container.

[16] The apparatus for evaluating a scatting proper
powderaccordingtoanyoneofclaims9tol5,wher

is a dental powder product.
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