Specification M xing apparatus and slurrying apparatus
Technical Field The present invention relates to a
m xi ng apparatus for mxing fine particles and
liquid. Background Art Linme slurry obtained by m xing
qui cklime or slaked Iine and water is wi dely used for
i ndustrial purposes such a elimnation of acidic gas
and neutralization of wastewater- Moreover, use of
slurry obtained by m xi £ ticles of magnesi um
hydr oxi de, magnesi um oxi &lfﬁg§€¥Qﬁnhydroxide or the
like with water as exhaust gas desul furization
adsor bent,, . wastewater neutralizer or . the like is
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carbonate of a desired crystal system show ng superior
. physi cal properties as a paper coating material by
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slaked Iime or the like and liquid such as water, a
met hod of directly charging fine particles into a
B&EB§PL W& O£ ank storing liquid such as water from an
upper part of the tank is usually used- In this
met hddimamrelnir fy e pantdd lbes rara rehanged: im0 drheslaked
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above, in the nethods of directly
calcium hydroxide or the like with water as exhaust gas

desulfurization adsorbent, wastewater neutralizer or the

like is known. Further, methods of producing calcium
carbcnate of a desired crystal system showing superior

.physical properties as a paper coating material by using

slaked lime slurry as a raw material are described in
Japanese Patent Publication (KOKOKU) No. 55-51852 and
Japanese Patent No. 2706384.

When slurry is produced by mixing fine particles of
guicklime, slaked lime or the like and liquid such as water,
a method of directly charging fine particles into a
dissolution tank storing liquid such as water from an upper
'part of the tank is usually used. In this method, when
fine particles are charged into the dissolution tank, fine.
particles fly and terribly spread arocund as dusts.
Therefore, the dissolution tank is usually sealed, and a
large size dust collecting filter apparatus is usually
provided on the dissolution tank at the same time to

aspirate the dusts and collecting them on a filter.
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charging fine particles, because of a |arge anmount of
produci ng dusts, a dust collecting filter apparatus of
a large size is required, and at the sanme tinme, the
filter is prone to cause choking, which requires
frequent nmi ntenance operations such as washing and
exchange of the filter. Myreover, the nethods al so
have a problemthat aggregates of fine particles
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storing water and connected to the slurry storage tank from
. the side thereof. In the slurrying tank, a fine particle
feeding pipe is inserted from the water surface, and the
end thereof reaches the neighborhood of the bottom. Fine
particles are conveyed by the fine particle feeding pipe
with being applied with pressure and injected into water
from the end of the pipe. The fine particles are thereby
mixed with water in the neighborhood of the bottom of the
slurrying tank and thus slurried. As described above, this
apparatus 1s characterized in that the dusting can be

suppressed by mixing the fine particles and water at the

bottom of water.

. Disclesure of the Invention

As described above, a method of directly charging

fine particles into a dissolution tank requires a large



apparatus for the nethod becones | arge- Mreover,
because nmi ntenance operations for the dust
collecting filter apparatus are required, cost for
the maintenance is required. Furthernore, it has also
the problemthat fine particles that are not

di ssol ved or dispersed are likely to renmain and form
scales or floating aggregates, On the other hand, the
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An object of the present invention is to provide a
small size mixing apparatus that can slurry fine particles
without requiring cost for maintenance.

In order to achieve the aforementioned object, in the
present invention, a cyclone type cylindrical body having a
part whose diameter decreases in the direction toward a
lower opening from an upper opening is used, and liquid is
made to fall in the inside of the cylindrical body while
swirling and thereby accelerated to generate a vortex Tlow.
Fine particles are charged into the vortex flow at the
center of the flow so as to be wrapped with the vortex flow,
and thereby the both are mixed. By this characteristic,
fine particles do not contact with the inner wall of the
cylindrical body, and therefore clogyging does not occur in

the cylindrical body. Moreover, because the pressure



around the center of the vortex flow becones negative,
and thus fine particles are aspirated, dusts are
hardly = generated. Specifically, the apparatus can
have, for exanple, a configuration that a liquid
feeding opening for injecting liquid along the

peri pheral direction of an inner wall of the

cylindrical body is provided on an upper side of the
ied fromthe liquid
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into the cylindrical body at an upper side of the
cylindrical body. The axial direction of the fine particle
charging pipe is set to be approximately parallel to the
axial direction of the cylindrical body, and the axial
direction of the liquid feeding pipe is set to be
approximately parallel to the tangential direction of the
| cylindrical body.

' In this case, the axial direction of the fine
particle charging pipe may not be exactly parallel to the
axial direction of the cylindrical body, and it may be
disposed so that fine particles can be charged to the
central position of the cylindrical body, and thus fine
particles should nct contact with the inner wall of the
cylindrical body. The axial direction of the liéuid
feeding pipe may not be exactly parallel to the tangential

direction of the cylindrical body, and it may be disposed



4 so that liquid can be supplied so as to swirl on the
inner wall of the cylindrical body. The

af orenenti oned m xi ng apparatus may al so have a
configuration that a dispersing pipe is connected to
the |ower opening of the cylindrical body. Inside the
di spersing pipe, a dispersing neans for dispersing
fine particles in the liquid is disposed. As for the
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apparatus 100 conprises a cyclone type cylindrica

menber 10 and a di spersing pipe 11 connected to

Brief Explanation of the Drawings
Fig. 1 is a side view showing the whole configuration

of the mixing apparatus 100 according to one embodiment of

the present invention.
'Fig. 2 is a sectional view of the mixing apparatus

100 shown in Fig. 1.
Fig. 3 is a sectional view of the mixing apparatus

100 shown in Fig. 2 alcng A-A7.
Fig. 4 is an explanatory view showing paths of fine

particles and liquid in the mixing apparatus 100 according

to the aforementioned embodiment.

Best Mode for Carrying out the Invention

A mixing apparatus according to one embodiment of the

present invention will be explained by referring to the

drawings.
The mixing apparatus 100 of this embodiment is an

apparatus for slurrying fine particles by mixing them with

liquid. The mixing apparatus 100 comprises a cyclone type
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a lower part of the cylindrical nmenber 10 as shown in

Fig. 1. The cyclone type cylindrical nenber 10 is a

part for generating a vortex flowwth |iquid so as

to catch up fine particles with the vortex flow and
thereby attain m xing. The dispersing pipe 11 is a

part for further mxing the fine particles and the

liquid m xed by the cyclone type cylindrical nenber
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conveying hose 42 is connected using a connecting tool 43,
The fine particle conveying hose 42 is connected to a tank
41 of a fine particle carrying-in vehicle 40 via a fine
particle conveying pipe 44. The fine particles carried by
the fine particle carrying-in vehicle 40 are convevyed via
the fine particle conveying pipeAéd and the fine particle
conveying hose 42 and chaxged into the cyclone type
cylindrical member 10 via the fine particle charging pipe
i3.

On a side of the cyclone type cylindrical member 10,
‘a liquid feeding pipe 12 is provided and connected with a
liquid feeding hose (not shown in the drawing). Liquid is
supplied into the cyclone type cylindrical member 10 via
this liquid feeding pipe 12.

The charged fine particles and liquid become slurry
by dispersion of the fine particles in the liquid while

.they pass through the cyclone type cylindrical member 10



and the dispersing pipe 11, and the slurry falls into
and stored in a slurry tank 30. The structure of the
cycl one type cylindrical nenber 10 is specifically
expl ai ned by referring to the sectional view shown in
Fig. 2. The cyclone type cylindrical nenber 10 has a
cylinder portion 10a and a conical portion 10b
connected to a lower part of the cylinder portion 10a.
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Further, the aforementioned liquid feeding pipe 12 is
attached to an upper part of the outer peripheral surface
of the cylinder portion 10a of the cyclone type cylindrical
member 10 as shown in Fig. 2, and Fig. 3, which shows the
sectional view along A-A’ indicated in Fig. 2. The axial
direction of the ligquid feeding pipe 12 is determined to be
- parallel to the tangential direction of the inner
peripheral surface of the cylinder portion 10a. The end of
the liquid feeding pipe 12 is processed into such a shape
that it should fit the curved surface shape of the inner
surface of the cylinder portion 10a.

Furthermore, as shown in Figs. 2 and 3, the
dispersing boards 19a and 1% comprising rigid tabular

members - fixed in a cruciform arrangement are fixed in the



7 dispersing pipe 11 along the central axis direction
of the dispersing pipe 11 as nmultiple stages (six
stages in total in Fig. 2). The dispersing board 19b
is fixed so that the directions of the cruciform
tabul ar nmenbers should shift by 450 with respect to
the cruciform tabular nenbers of the dispersing
board 19a. The di spersing board 19a and the

' spersi.ng board_19b _are alternately di sposed
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caught in the center of the vortex flow and mixed with the
flow. The flow of the mixture of the liguid and fine
particles mixed in the cyclone type cylindrical member 10
crashes into the uppermost dispersing beoard 19a in the
dispersing pipe 11 (indicated with the symbol C in Fig. 4).
.Thus, the flow of the mixture is divided by the dispersing
‘board 19%a and passed through each of four regions
partitioned by the cruciform, and thereby the liquid and
fine particles of the mixture are further mixed (indicated
with the symbol D in Fig. 4). Then, the flow is
successively divided by the dispersing boards 19 of second
stage to the dispersing boards 19b of sixth stage and
passes through them, and thereby the flow is repeatedly
divided and mixed. When the flow passes through the
dispersing board 19 of the sixth stage, the fine particles



di spersing board 19b of the sixth stage, the fine
particles. 8 are conpletely dispersed in the |iquid
and slurried. In addition, a flange 16 is provi ded on
the periphery of the connecting portion of the
cylinder portion 10a and the conical portion 10b of
the cyclone type cylindrical nenber as shown in Figs.
2 and 3. This flange 16 is used to fix the cyclone
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First, as shown in Fig. 1, the fine particle
conveying hose 42 is connected to the fine particle
- charging pipe 13 with the connecting tocl 43. The fine
particle conveying vehicle 40 applies a pressure to slaked
lime carried in the tank 41 To send it to the fine particle
conveying pipe 44. The slaked lime is conveyed to the fine
particle charging pipe 13 by the fine particle conveying
pipe 44 and the fine particle conveying hose 42. The
conveved slaked lime falls from the end of the fine
particle charging pipe 13 along the central axis of the
cyclone type cylindrical member 10 tracing the path shown
in Fig. 4.

On the other hand, water {emulsifying water} is
supplied by connecting a water feeding hose not shown in
the drawing to the liquid feeding pipe 12. Because the
supplied water is injected along the inner peripheral

surface direction of the cyclone type cylindrical member 10



supplied water is injected along the inner periphera
surface direction of the cyclone type cylindrica

menber 10 9 fromthe liquid feeding pipe 12, it falls
while swirling on the inner surface as shown in Fig.
4. The swirling velocity of the water is accel erated
in the conical portion 10b of the cyclone type _
cylindrical nenber 10 as the dianmeter of the conica

r 1 Lar d i .Y Qr ;
5 et B TR (e 490 4 AO1ERET bk 1 ing on
phes Suhe rofsuldfa ceentsr athopar tinofighe4coniteal sypiort imomn
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EPend TS Dor i 60 a2 B0, Pa 1ot "Gren i Cuhe s Hethuse
PREt pOEsENBe VOKt eXef LaWLEaANBat P @f POSd tdOicdl gheFrion 10b

than the |ower opening 17, -and therefore the sl aked
ingddestheappedony thpeverlerdfion girinbe el fed@rees t

LI a he o LN cri.bed ve,. the .
BFaRbETe el fg ot Ret e AR PO B 4l Far2ing
dbhendi spersémgrpl pexid fadhstde ad dwerbopampingtel atnto the
theflowr%%e of the rtex flow and crashes with the

CHPEF POt T pErEr ey bodfd B BPRARS PYotdh vartex flow,
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e

the crashed vortex flow and sl aked line are divid
Fron fharl fqwivd Bsedineg dpies flot msdilepaesi i eboatey surface
e r_Jaxe §?{% r ch _of iy
oﬁtrk%‘[ rce%}u%%;le aﬁ?tcg%%d@g‘i %cg}iﬁ}griljgggn%%diqugr ?F)%étlon
thiagtreds . thathe:hvat leywan crsdrailted 17, menthahepassrar abrdslaked

the dj spersin board 19a of the first stage. reach the
T SRR P8 e GORURE da08nA S H3EEt REJoRPe ¢
drrusred drdaethaalopehiaty agl e different fromthat of

t he di spersing board 19a of the ) ) )
As described above, the slaked lime mixed with the

.vortex flow rushes into the dispersing pipe 11 from the
lower opening 17 at the flow rate of the wvortex flow and
crashes with the uppermost dispersing board 1%a. By this
crash, the slaked lime and water are further mixed.
Moreover, the crashed vortex flow and slaked lime are
divided into four flows.by the cruciform dispersing boards
and are further mixed by passage through each of the four
regions partitioned by the cruciform dispersing beoards.
The water and slaked lime that pass arcound the dispersing
board 1%a of the first stage reach the dispersing board 19b
of the second stage, they are thus divided along an angle
different from that of the dispersing board 1%a of the
first stage, and pass around the dispersing board 19b of
the second stage, and thereby they are further mixed.

Thereafter, whenever they pass around the dispersing bcards
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first stage, and pass around the dispersing board 19b
of the second stage, and thereby they are further

m xed. Thereafter, whenever they pass around the’

di spersing boards 10 19a and 19b of the third stage to
the sixth stage, they are divided and m xed. By this
operation, slaked line is conpletely dispersed in
water and slurried. The slurry is discharged fromthe

p ng.of . th p | ng [ 1 al L nt
% @ @P% ?95 Gk T56 ghg ?sgé 8re58 Eg?e%%Xt L%? ghey are
apPadaliusndORifeaQr dB POt Ds tdpsrenhad nEtkedISieiSnd hies
cyclone type cylindrical nenmber 10 having a shape
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LP&?:eé he, &y QL $ &Xoh & OWH O BB n @ aund 41 apeid r}g:n;-ﬁngata shape
the center” thereof.” Accordingly, the slaked Iinme does _
inoittadi dre td ycxc@m:a@tqul hes he damderifugdl mefchtine, and has

| one type cyli C nber 10 aore
it B T Or T her S bRBe 1T o Wh ot Bihera 45 fdow) is
rdmerco Walll emdcideialakedhll ef adie ke oy it8ghe

wi t hout causi éh cl oggi ng. Moreover., because the
adtiadricad SVRehg brithHe SWtdringal 1S1gkechd iagc | (§hee

ng! 0 c hed t d
iR AU 1A GRG0 f IRC CRRIANSBAMGLIHEE che

he pressure in
sd)adde@wémryepeslmyillmd:ra muqimrbe'r the bechess T ln@rgébn:med

arou he | ower o eni 7. ref e e f
P s AR Es R DAY e (RATEY) Phireblt A0%ordingy,
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which the pressure becone atiye, and t
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required for the m xing apparatus
wall, and the slaked lime can be slurried without causing

—clogging.

Moreover, because the water flow swirling on the
inner wall of the cyclone type cylindrical member 10 is
accelerated toward the end of the conical portion 10b, the
pressure in the cyclone type cylindrical member 10 becomes
negative around the lower opening 17. Therefore, the fine
particles charged from the fine particle charging pipe 13
‘are aspirated toward the lower opening 17 around which the
pressure becomes negative, and thus dusts hardly fly. As a
result, any conventional dust collecting filter apparatus
for removing dusts is not required for the mixing apparatus
of this embodiment, and maintenance cof a dust cocllecting
filter apparatus is not required either.

Moreover, as apparent from Figs. 1 and 2, the mixing

apparatus 100 of this embodiment has a simple cylindrical
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of this enbodi ment, and nai ntenance of a dust
collecting filter apparatus is not required either.
Mor eover, as apparent fromFigs 1 and 2, the m xing
apparatus 100 of this enbodi nent has a sinple
cylindrical 11 structure, and therefore it can be
easily produced at a low cost. Furthernore, because
the m xing apparatus 100 is snall, it can be nounted

on the slurry tank 3 and,it _is, _un S

§§5§F§P§Fy §égu$§e§egpggeqﬁoFapn?FaﬁgggﬁgngEéthﬁg al a low

apparat psrbeskderé hepstaisy taakndOind nagsid ion, 100 tis

is also easy to renove the m xing apparatus 100 from

shalls| ditr ganakk BOUNTREr eRokBe ERBIRYXFABapPar aRdsit 18

pRR-682:0¢ %ssggéakgﬁgﬁ | edcalel QM08 2By DRsELYILY on
ank 30 r¥QU|r|n an apparatus for“slurrying, and can

be tReD¥pgadstukeluiktad. ther sbuery beckuse.t hin rddding.on,

apparatus 100 has such a structure that fine
bgr tFcRESOSRBENdLROTCRBREaLES W EHY n@PPARRI Uiat PO afrom the

deseibe ?ﬁb%e, FHAG RAF | GRS G i ¥Ptapidd ke d0 T0TE can be
rnner“wal |, and the nai ntenance thereof is also easy.
¢asihe mxtaylegparatog ¢06todnt hiee af brementohedl

wat er Led .f

mbodi t, when th t of | h
FrautEepacamngbBrpec s Tor| sfyet PRg bl o8l S ieefea 2
Yoghexed| oWl sy disc ymsd A gte aikinly iappeamthet aloy has

mxed wth fine particles in the cyclone type
Y lr § EERCRERB CFhat 0 1AM PAT b FYADPHE il (i hegprtact

Sen the ﬂ%%ggééflc%ré@gcr%d Adet, spiGl &articles do

condi t1on, | spersing pipe 11 can be renoved from

ridie s xéhgtappae atsed 00 L bndandha ey gladieangiee thereof is
lindrical nmenber 10 al one can be used. The shape and
@AngETent of the dispersing hoards 19a and 19b

di sposmfl tHe trie:idics pesivagys 0@ 01l b fat@enaif oremanttd dnied
t he cruciform shape and arraqﬂe nt used .i.n 3§s th
SHRSSHIRE, WP (S ARePHe 9 %9?ﬁ£nﬁ%ﬁ?%ﬂ%ﬁa.rom- e

1%&%?31%%% foipd he nyer-ff, the dilsRensitg J5oands
vortex flow also becomes large, and it is completely_mixed
- with fine particles in the cyclone type cylindrical member
10, and slurrying is attained. When the mixing is carried
out under such a condition, the dispersing pipe 11 can be
removed from the mixing apparatus 100, and the cyclone type
cylindrical member 10 alone can be used.

The shape and arrangement of the dispersing boards
19a and 19b disposed in the dispersing pipe 11 are not
limited to the cruciform shape and arrangement used in this
embodiment, and they may be in a desired shape. Moreover,
as for the number of the dispersing boards 1%9a and 19b,
although six stages of the dispersing boards 1%a and 1%9b
are used in this embodiment, it may be increased or
decreased depending on the conditions of slurrying.

Further, although an example of producing calcium

hydroxide slurry by using slaked lime (calcium hydroxide)
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al t hough si x stages of the dispersing boards 19a and
19b are used in this enbodinent, it may be increased
or decreased depending on the conditions of
slurrying. Further, although an exanple of producing
cal cium hydroxide slurry by using slaked |Iine
(cal ci um hydroxide-) 12 as fine particles and water
(emul sifying watelL) as liquid was explained in the
af orgnment i oned enbodi nment, the mxing, apparatus of =
B € G Ea T e 6L YOSED QARG PR TG PIFRY op 1iuuid
SadkestphaiB eand nWaher a fB¥emkhteafcBecMBEEilBnel dBhel Rixing
carry out slurrying by m xing of any kinds of fine
prPeireltds aifdthiguedbodipenéxanphet hsedapnbg Osedstorrying
sl.urryin i.n artjc 0 epen I ckli cal giu
Bhr BuRkPE 1hRE, BBHHERER: ornfeTE hamel tir ot BrGeE o
eakeiyuuthydnexiydeg Bl ayiningrarsaapdkin@s | bKerbye
mxing with [iquid, such as water. In addition,
BRYhéGGASt ARdaki aPidF r ediQorPsMAtfe fithEarpde ugesl for
' pi | S to=b Il el. i

AT P U R M R W
caraomat ey eneghéeoived epdock déet ,ma dgnessiyunmn oaix ke e xactd jyum

arallel, and it may be set ;sq that, fine particles can .
DR ot Ty (HETCEPET AP Darte oR KL aaith 11 quid
ferbhess 1o [ hout contacting with the inner wall of

the cylindrical menber 10. Further, the axial _

di r ectifordstitigm,| jsdiih@usthe ddieng*diage dizegfiyoporthéhe fine

y P t ts ti.al ,di [ of_ th

e SR P A Y B BRIl e
dxigUi diicasrcthieors upplthed s lasmd aype dyldndrtibeli meeber 10
wal | of . the cyl.indrjcal nber 1Q. Moreover, although
R0 e L ThE e FRPgeh Nt En@agy BPbnb el GEECLLY
pad 1IN, Caindrarb e vl ®ef sem the thiame £ipar bhekecthar ghAdbe
pipe 13 in the enbodinment described above, it is also
hesgias o Fhgseertagds PgatariforPehgyliRericaé member 10

- wRHLWE @othaleiiRg Rike 18l SnAt RLOYI dedinbUbyeRhYr20a1

member 10. Further, the axial direction of the liquid
feeding pipe 12 may not be exactly parallel to the

tangential direction of the cylindrical member 10, and it
may be set so that ligquid can be supplied so as to swirl on
the inner wall of the cylindrical member 10,

Moreover, although fine particles are charged into
the cyclone type cylindrical member 10 from the fine
particle charging pipe 13 in the embodiment described above,
it is also possible to use a configuration that the fine
particle charging pipe 13 is not provided, but only an
opening is provided at the center of the 1id member 15, and
fine particles are charged through this opening. In this
case, the fine particle conveying hose 42 connected to the
fine particle carrying-in vehicle 41 can be directly

inserted into the opening of the 1lid member to charge fine

particles.

13



opening is provided at the center of the |lid nenber
15, and fine particles are charged through this
opening. In this case, the fine particle conveying
hose 42 connected to the fine particle carrying-in
vehicle 41 can be directly inserted into the opening
of the Iid nenber to charge fine particles. 13
Hereafter, exanples of the present invention will be

expl ai ned. ample 1)  As a anpl e, slaked |ljme .
pondor NSAgaERAT S| FYRHGCRabe: CHBSBERAPRF ol B ki GR i1 L be
WShoN@ ik .m Xi ng apparatus 100 having the structure
shown in Figs. 1 and 2 according to the

dEsampast iloned enbodi nent. As for the sizes of the

m xi ng,. appar at us_100 LN this le, .th R
cyIindéF BBO???%R}iOagggg?ﬁel%v%l%ﬁégggp%n%y?ﬁ%%?%%¥ﬁng
werber wi@ Badrrasdi Bpenidiageteingf tBOOmIRIAGdaBparatus 100
| ength of 600 mm and the conical portion 10b of _the
bawengaghanstEHEELaRafBPER 6P T59Smi a?dhe #eGRFIENG to
and '&‘fb?@%ﬁg?{mégoem?ﬂagnkl qlﬂsd.fJxeecg{e”%i%%ﬁ o the
was connécted fo the cylinder portion 10a at a

pbzitgoappér300s i € rosed hen uplpes exnaing her edie dpkinder
ter, of 80

liquid feeding pjipe 12 had an internal di

BAF L ahelP7 162 ot | o7l Chr BB B st 4 Tepbet 10 had

iRt ernal gi anetef oof3d00mimandhe tiSpet IN%B AU Ren,lhnd the

had an internal diameter of 150 nmmand a |ength of

SUOiea Rewtire PV Hethe $ame Hed @ gersimgisoatey of
d.,19b of. six s s ' i Whi N
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emul si fying water_ (jndustrial_water) having,a water

ot o5 1 UE At SRR R e dThe

feadidordidithd idle A ali Gin 2ntenéS Bhbeter AF &0 mm.

result, the slaked Iine powder was m xed with the

Tveu iy iy ety charging pipe 13 had an internal diameter

of 100 mm. The dispersing pipe 11 had an inlternal diameter

of 150 mm and a length of 800 mm, and was provided with the

dispersing boards 19%9a and 12%b of six stages as shown in Fig.

2.
While slaked lime powder was supplied at a rate of 10

to 40 ton/hour from the fine particle charging pipe 13,
emilsifying water {(industrial water} having a watexr
temperature of 1 to 85°C was injected from the liquid
feeding pipe 12 at a rate of 25 to 75 m’/hour. As a result,
the slaked lime powder was mixed with the emulsifying water
by the mixing apparatus 100, and thus calcium hydroxide
slurry having a dissolution concentration of 20% or less
could be produced. The produced siurry fell inte and was
stored in the slurry tank 30.

Dusting from the mixing apparatus 100 or the slurry
tank 30 was not observed. Moreover, when the slurry in the

slurry tank 30 was examined, any aggregate of the fine
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by the m xi ng apparatus 100, and thus cal ci um
hydroxi de slurry having a dissolution concentration
of 20% or Less could be produced. The produced slurry
fell into and was stored in the slurry tank 30..
Dusting fromthe m xi ng apparatus 100 or the slurry
tank 30 was not observed. Moreover, when the slurry in
the slurry tank 30 mas exanined any aggregate of t he

f|ne 14 par |cles f.ive. m xin
VafE P B e e g Ve
aagaﬁ@yy§;m00 as that used in Exanple 1, while
qui ckl'i me powder was charged fromthe fine particle
char gi Ry pisgag1¥hst saneafld xand1apBArabuF, 108 ari hhat used

R T e N L
ke o awas aliex ethawigtingt bepel aki g wakrete by tLheonykbog,

appar.atus 100, thus becane a_suspension. lllislurry and
§é|a|kllnfgt yatee JHGARFEEAR BBLeBlsYRAGSTPBM SfhEX ftxFRE

%ga?xg@t 43 o400 0bibhe 18! HE! ¥ Lapk 32 yasphilouLobserved-

r the suspension (slurry) in the slurry tank 30,
nei t heFhagguaghl emeopoviierfvae phred ofieth duee tolaking water

BBshvelts o BRBR° 55y 00l FAPS e <G 71 S PRPnSion
appacaiusah@Orasit batouskd sinrExarphle 10. Wrise iegn&Eion

owder was charged fromthe fine _particle charging
Ehﬁemiﬁlﬁﬁ épPéFétBF i@ot%ISEh?o%¥WRﬁﬁ tankj ¥&dfas it

d
SpLseyLindust il MR arditng Qe LATRRLALEey

12nat 38, ratbtbér 259G FoSt e/ hduthe mez:@mlcmmue to
dwth the di | t
SEERariTEatibthd el SRR T hadtee MR e s o

stxasmtylet®ank 30. Thus, slurry having a dissolution
concentration f 50@6or,less coul d Spa% uced

Dust i iy fHOM%G Hd Grisaify WL%1ng apparatu as that used

in Example 1, while cement powder was charged from the fine
particle charging pipe 13 at a rate of 10 to 80 ton/hour,
.dissclution water {industrial water) having a waterl
temperature of 1 to 85°C was supplied from the liguid
feeding pipe 12 at a rate of 25 to 75 m*/hour. The cement
powder was mixed with the dissolution water by the mixing
apparatus 100, thus became slurry and fell into the slurry
tank 30. Thus, slurry having a dissolution concentration
of 50% or less could be produced. Dusting from the mixing
apparatus 100 or the slurry tank 30 was not cbserved. As
for the suspension (slurry) in the slurry tank 30, no
aggregate of the fine particles due to defective mixing was
observed.

{Example 4)

In Example 4, used was a structure that fine
particles (calcium carbonate) stored in a fine particle

storage silo were conveyed by a screw conveyer and charged
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apparatus 100 or the slurry tank 30 was not observed.
As for the suspension (slurry) in the slurry tank 30,
no aggregate of the fine particles due to defective
m xi ng was observed. (Exanple 4) In Exanple 4, used
was a structure that fine particles (calcium
carbonate) stored in a fine particle storage silo
wer e conveyed by a screw conveyor and charged 15 into

£ 1Xd NQ: r t he m.xj : :
laﬁr?%pr@pﬁa%a u)gﬂﬁgv%gr%g It_%@pssaﬁiobo%‘fsi gzlré;?(}lgﬁ@l s%?gé%]a IQ%S 106,
dx e e dthvwashdawsiady the sorewaadiveyaticut agowsed in

cal cium_ carbonate powder fromthe fine rticle )
g 15 A5, K88 PRECHoGHBYSHRF T SOE RO Tpper Lot

Radorfe d BRulddie £ RA tiHd &ichagitd RiePe 30k theo (he

m XI ng apgg}atus 100, and charged the powder into
capp@yatdishel pavtiesr eyartpl dhet hppser pwréonveybe Wase

ated that th lci bonat wd h d
e R A S R
- chalrQRldhedle. pMNRAY @it of ileS abyhRe twat er In (tHkisdtdmdle,

wat er) was supplied to the Iigui d feedi ng pi pe 12 of
thige SFrRn GORYBAPAt WeS100e&ptadr aPetBRT16DABFALEGEUMThe

[ car t e ' .t he. . .
A PLHTS RORARE SrpAt b Bep I XEd Kb Phe iging piparstus
1bécamea aasaspéndi don¢bburry)Marmbfet, émtlsittheg] waher

tank 30. A dust . collector. for, preventing dusting was ,
(L RSbsPPialoneERE) “Orar FuPPLhRdoEs HOE bR ket S pine
19f otfhﬁhéuﬁixgﬁ | egbakatwasisboppesd, rand theld o /hour.

i nspecti on wi ndow of the slurr tank 30 was opened,

dust i Fee vl abm oBaEe Rt e AROYIRT (WS Wiesbigitdn the
oF P EHl kot e e o0 ALETRNE, Wi Mcone

a (Sospanatove(Ekanpy e dnd Thel In kity Bppasatmsy I0hkof30. A
article

d§%€2%+§%%%ﬁg§p£§$g¥%%v%ééé¥%ﬁﬁg%giﬂga as installed on the
slurry tank 30. Even when operation of the dust collector
was stopped, and the top inspection window of the slurry
..fFark 30 was opened, dusting was not observed. As for the
suspension (slurry) in the silurry tank 30, no adgregate of
the fine particles due to defective mixing was observed.
(Comparative Example 1)

The mixing apparatus 100 of Example I was removed
from the fine particle dissolution apparatus used in
Example 4. Then calcium carbonate powder was directly
charged into the slurry tank 30 from the screw conveyor,
and the emulsifying water was directly supplied to the
dissolution tank. As a result, dusting was notable, and

the dust collector provided on the dissolufion tank must be

operated.
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Exanpl e 4. Then cal ci um carbonate powder was directly
charged into the slurry tank 30 fromthe screw
conveyor, and the enulsifying water was directly
supplied to the dissolution tank. As a result,
dusting was notable, and the dust collector provided
on the dissolution tank nust be operated. 16 C ains
1. A mxing apparatus for mxing fine particles and

l'iquid, wherein: the apparg@fys,gonprises a cyclone
type cylindrical body having a | ower opening and an
upper opening and a part of which dianmeter decreases

in the directjon toward the ower. openi ng from.th
et bpers i Ihg A 4 U5 Ve S & A i e and
2R guRRer side of the cylindrical body for injecting

the Iiquid along the peripheral direction of inner
whekesurface of the cylindrical body in order to make
the liguid fall on the inner wall cylindrical
body. it 0o P, Comat TRES bnere Bt bt fh Fl car
Byhiyndaveal holywes tseding addchargbpgr porénivs and a part
charging the fine particles toward the | ower openinqi
of whhehi AbpEphar afeSr eoRpFi S7 ngPa FHReChHPR | kpwarad the

r 909+ Rk P r Log Shoeiparticles, a liquid
}%bggﬁn%b&g%lg% ?%Jr)&ftelggdﬁ%bl [ q%%)%?l ag;‘d a cylindrical

body feorlimwiadgfeddivg paraniciesi € hargedidd om tare Wppee side
r

rticle chargin i nd liguid supplied fromthe
FRothe Pebliet orp ool it M i R st tre
PEOMbeh W d 1y SO LRPEST RGN Ngh N Gsfr £ Qe o ORI N,
and has a:fart of which dianeter decreases in the

e iedrigint R Phetditerto deif dd S riorititk fgddeon the

QBRI NY11 of the cylindrical body while swirling, and

the upper opening of the cylindrical body is used as
a charging port for charging the fine particles toward the
lower opening.

2. A mixing apparatus comprising a fine particle
..charging pipe for charging fine particles, a liguid feeding
pipe for feeding liquid, and a cylindrical body for mixing
fine particles charged from the fine particle charging pipe
and ligquid supplied from the liquid feeding pipe,
wherein:

the cylindrical bedy is provided with an upper
opening and a lower opening, and has a part of which
diameter decreases in the direction toward the lower
opening from the upper opening,

the fine particle charging pipe is provided at the
upper opening of the cylindrical body, and the axial
direction of the fine particle pipe 1s approximately
parallel to the axial direction of the cylindrical body,

and
the liguid feeding pipe 1s connected to a liguid
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the fine particle charging pipe is provided at the
upper opening of the cylindrical body, and the axia
direction of the fine particle pipe is approxi mately
paral lel to the axial direction of the cylindrica
body, and the liquid feeding pipe is connected to a
liquid 17 feedi ng openi ng provided on an upper side of
the cylindrical body, and the axial direction of the
rox i mat el rallel . to the

ld qui.d feedi.n

Eabbite e BeBaaae PR ey TR aRar Sir Fice of

e iewhdiRdni eRldy,badn. t8e AxAkXi aqr@@@%at ug the liquid

conprising a fine particle charg g openi ng for
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ppani,ng and quU|d supplied fromthe liquid feeding

pi pe, mhereln the cylindrical body is provided with

an upper “opEniify &L AR CHFEHITGY andiRes Parfdicd e
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ower ~openrng fromthe Upper opening,
peedixgepthar gongfepdimagliguide appeas cybpedricpbfbody for
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direction of the liquid feeding pipe is substantially
fredin@PiRethe tangential direction of the
ydiddyi cal body. 4. The mi xing apparatus according to
any one of <clains | to 3, wherein the cylindrica

body ithea ayiliimitdrcalhdvidyy iz epoostiaet) wihdr adi appeer
oale%rk%gt ha%daxai a_Llowdeil_f'r %cl:otein%.rl]lq, and has a part of which
diameter decreases in the direction toward the lower
opening from the upper opening,

the fine particle charging opening is the upper
opening of the cylindrical body, and

the liquid feeding pipe is connected to a liquid
feeding opening provided on an upper side of the .
cylindrical body, and the axial direction of the liquid
feeding pipe is substantially parallel to the tangential
direction of the cylindrical body;

4. The mixing apparatus accerding to any one of
claims 1 to 3, wherein the cylindrical body is a cylinder
having a constant inner diameter along the axial direction
in the neighborhood of the upper opening, and the ligquid
feeding opening is provided on a side of the cylinder.

5. The mixing apparatus according to any one of
claims 1 to 3, wherein a dispersing pipe is connected to
the lower opening of the cylindrical body, and a dispersing

means for dispersing the fine particles in the liguid is

disposed in the dispersing pipe.
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i n the nei ghborhood of the upper opening, and the
liquid feeding opening is provided on a side of the
cylinder. 5. The m xi ng apparatus according to any one
of claims | to 3, wherein a dispersing pipe is
connected to the |ower opening of the cylindrica
body, and a dispersing neans for dispersing the fine
particles in the liquid is disposed in the dispersing
pi pe. 18 6. The,  m xi ng apparatus according to_claimb5,
wher ei -t h&h @i Bp&tay n%p%]éﬁguﬁoﬁﬁﬁ:%g%“‘éli g@e?%w@ 5

heRhds n GARSIBERE Ghot akulalr JBRSS CoThiRed ihE Boards

cruci form arrangenent. 7. The m Xxi ng appar at us
acrsiditiga ofclitabmi2r mehbesisn comdimgpernnopewicngidbrm
the cylindrical body is covered with a |lid nmenber,
Bhd2PHE™EMe particle charging pipe is inserted into

the lid mepbernatiddeaitaiud hed@Maing th Sl ¥i,ng
apparatus for slurrying fine articles and_|iquid by
RrAgnatbestoPERgOBRDANY, OBhEhe Aylindeiappabadusis
Q I.5€S.:a, SLUkE e k.and i X| .

SOURFERCR Bncui il BNRDRE” PR TRE EPag b hRRe 1 gharaing
bheenixi ngsappadainsci sheéheid MengeAppar Bh4lSc&EECOF dildreot.
to any one of claims 1 to 3. 9. The slurrying

appar at us “acdordYig S FPERGFhYS fohEle A YArdi £p8esi ng

R R L R T A R
Wioweeimpeni ng of the dispersing pipe is inserted into
a0 PSNDG SR AN Ut BT S L h A
g sespacaaigiph Hided pai tild esldmomabAIRetank, and
opening of a  cyclone type cylindrical body having the
upper Mg Peh ¢ PP&H IGpemien JlEdd oh APPAg Ak us

#H AR Blg AeCTRAF IdHE I WRins 1 to 3.

9. The slurrying apparatus according to claim 8,
wherein a dispersing pipe having a dispersing means inside
is connected to the lower opening of the cylindrical body,
and the lower opening of the dispersing pipe is inserted
into an opening provided on the slurry storage tank.

10. A method for mixing fine particles and liquid,
which comprises:

charging fine particles from an upper opening of a
cyclone type cylindrical body having the upper opening and
a lower opening and having a diameter decreasing in the
direction toward the lower opening from the upper opening,
and at the same time injecting liquid along the peripheral
direction of the cylindrical body in the neighborhood of
the upper opening, such that the liquid should fall on the
inner wall of the cylindrical bedy while swirling, and
thereby the fine particles and the liquid should be mixed.

11. A method for preparing calcium hydroxide slurry

by mixing calcium hydroxide with emulsifying water, which
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direction toward the | ower opening fromthe upper
opening, and at the sane tine injecting liquid along
the peripheral direction of the cylindrical body in
t he nei ghborhood of the upper opening, such that the
liquid should fall on the inner wall of the
cylindrical body while swrling, and thereby the fine
particles and the |iquid should be m xed. 11. A nethod
for preparing cal cium_hydroxide slurry, by mxin
AT Ay (BRI ICEH Coh SR Wratdme RRFLHCL8S from an
9§§E&l§§§yﬁH@r%&n% Caa bpm Ryeoxhd¢ nbirAeaRabblig! 88ving the
froman upper opening of a Cyclone type cylindrica

lmpehye rh adeng nighenduppécweperipegiagdaadl bagingpendngrahdr

RS aEnRE FEERERRRE boRer a0 5BRI TaMenab i ThR et rom
%ﬁ@?g%b%& bpeashiyNJan8MHESthyi BEnvAt eheak ARGt ey

peripheral direction of the cylindrical body in the
rebgkbsvibgdweterhalopgeEhepearhgheraycdirpatiemect the

. SiLfyi r.sh d AN 0 .
EISBUILES, Yobol 3ol Lol 90:008 421 ULl ofnin,
E116R paeti chesemalsiheihgouateshonbddidersai Xesh 2 inner
wall of the cylindrical body while swirling, and thereby

the fine particles and the liguid should be mixed.
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