Specification M XING DEVI CE AND SLURRYI NG DEVI CE
Technical Field The present invention relates to a

m xi ng apparatus for mxing fine particles and -
l'iquid. 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 é:I]J:tIIIi nati on of acidic gas
and neutralization of wast&Water-<2WPBover, use of

slurry obtained by mxing fine particles of nagnesium
hydr oxi de, MBORES{ IR B¢ Cl hydr oxi de or the
like with water as ex%gfcgdgﬁbo@gﬁ]ﬁ%ﬂMQtDEﬁ’ICE
adsorbent, wastewater neutralizer or the like is

knownge SISt N8 ; MRLhods of produci ng cal ci um
carbonate of a déesired crystal system show ng superi or

hysi cal pfbpepté tas e tal b
e o s St rm R M L Pt

usi NGy, S ed ILme slurry as a raw na
descr iobegﬂ%%’q%%p%%é’fef ot et algiic@adi- on (KOKOKU) No.
55-51852 and Japanese Patent No. 2706384. When slurry

i's pg by .,mi.xing fine particles of quicklineg,
sl akeggkglrercgfno(%/ptrﬁe li ke and liquid such as water, a
met hod of IdmeesfliyrghstFigd iRGdf bpemPantd quq%{%;i]}“gr%ﬁsalﬁked
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the di ssol ution tank at “theld&n¥ifhneater aspixhanett bes
dusfi§sahindaatdon agsohemgn wastibhbesy deutralizer or the
like is known. Further, methods of producing calcium
carbonate of a desired crystal system showing superior
physical properties as a baper 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
quicklime, slaked lime or the like and liquid such as water
r
@ 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, whenr
. fine particles are charged into the dissolution tank, fine.
- particles fly and terribly spread around as dusts.
Therefore, the dissolution tank is usually sealed, and a
large size dust collecting filter apparatus is usually
provided on the dissclution tank at. the same time to

aspirate the dusts and collecting them on a filter.




As described above, in the nethods of directly
charging fine particles, because of a |arge anount of
produci ng dusts, a dust collecting filter apparatus of
a large size is required, and at the sane tine, the
filter is prone to cause choking, which requires
frequent mai ntenance operations such as washing and
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the side thereof In the slurrylng tank, a flne 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 siurried. As described above, this
apparatus is characterized in that the dusting can be
suppressed by mixing the fine particles and water at the

bottom of water.

© . Disclosure of the Invention

As described above, a method of directly charging

fine particles into a dissolution tank requires a large




fine particles into a dissolution tank requires a

| arge 2 sized dust collecting filter apparatus, and
thus an apparatus for the method becones | arge.

Mor eover, because nmintenance operations for the dust
collecting filter apparatus are required, cost for
the maintenance is required. Furthernore, it has al so
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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 flow.
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 bedy, and therefore clogging does not occur in

the cylindrical body. Moreover, because the pressure




and thereby the both are m xed. By this

characteristic, fine particles do not contact with

the inner wall of the «cylindrical body, and therefore

cl oggi ng does not occur in the cylindrical body-

Mor eover, because the pressure 3 around the center of

the vortex flow becones ‘negative, and thus fine
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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 Ffine
particle charging pipe may nolt be exactly parallel to the
axial direction of the cylindrical body, and it may be
disposed so that fine particles can be charged to thel
central position of the cylindrical body, and thus fine
particles should not 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
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axial direction of the cylindrical body, and it may be
di sposed so that fine particles can be charged to the
central position of the cylindrical body, and thus
fine particles should not contact with the inner wal
of the cylindrical body. The axial direction of the
l'iquid feeding pipe may not be exactly parallel to

the tgnggnti regtion I|nd i cal. body, L and,
it may EGQ%I ?b%uslgid Cgﬁsiégt ﬁ?%p | qui canE%e K3 haggomner

as t@aghi ef %hﬁﬂh@lhdne¢alwb¢dyof t he cyllndrlca

body. The .gfor X|n ap ar at

have a fﬂl gggg £¥%§¥%H' g??ﬁéﬁﬂspgngalso have a
conn@@mﬁxbunﬁUJhe,thamwa dmﬁynna;ngfpﬁbé Ly ldondetb€al to the
body [ sper di spersi ng neans

f or mlé%)%r%%ngg |%£ &par %néfgcﬁlt Ay qlfteide the

di sptisatkrsAsgf pip¢he ai‘lmp@mﬁhlgoméﬂhﬁlmeﬁ%ﬁgrw%me

t he ratu ave,. for exa a configuration
|ndp%¥ﬁ¥§ “3 glspersﬁﬁﬁuﬁhéFd &8&%&?%|ng t abul ar

menbers casbioedhen afiorendst { Ofdd alispageiBd tneddddelhe

t he %%ggggg |on§1vd|s erS|n% ans, a tank for

st ofi e m xed ¥ ne - Bar PR e%uﬂjq“PGﬁ??FQﬁ%?nben01Udlng
d|spodedperﬁhmgﬁbdatﬁlaaaprﬂﬁlmﬁ ﬂdhﬁl@&aM@ﬁﬁgigﬁdgmb;néé in a

as ew show n whol e configuration of the
n1x%%§ %%%aralﬁ?nf%a gCordlng to one enbodi nent of

t he presdndeamset EMenB@loglchdﬁsﬁ@ﬁélr@'@lleaMb eV\é Hank for
In Fi.g Is a

the_m xin ar.at 100 s .
sec?lonéﬁéaﬁﬂgzmé e#héﬁ %%}%%}65r3P3511QH¥§ §H8mhe|¢ﬂsposed-

Fig. 2 along A-A'". Fig. 4 is an explanatory view
_ ﬁ?g*%ggap % gﬁl%%gggé%gigmﬁbgg and liquid in the

Flg 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 nixing apparatus
100 shown in Fig. 2 along A-A’.

Fig. 4 is an explanatory view showing paths of fine
particles and liguid 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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to the aforenentioned enbodi nent. ---- Best Mdde for
Carrying out the Invention A m xing appar at us
according to one enbodi nent of the present invention
will be explained by referring to the draw ngs. The
m xi ng apparatus 100 of this enbodinent is an

apparatus for slurrying fine particles by m xing them
Wit h Cﬂlilal&rfa.cafrﬁ%e % ﬁa apfat et ersa ngoRpPe skl epnnected to
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uppel? gart sbpripe chyrirone A ywegy bpruingabf thenbiéspdfsing
a fi paitigl g, Lhargi i ' royided. ..To this
fingﬁggrticle chargF%g@gFgeQ§§%§§k?Fﬁggég (TeIde s1drPy
con¥@Pkndhose 42 is connected using a connecting too

43. The &ing, Rapki-C ' | S nnect e
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40 PPEPET e 2 Fapei e e LW aHiargipypeimel 13Tle broeided.
par tb Ctess caidd edrbycid heyfiiggPpiblcl e Caa_rfri?‘x'engéJ:Qicle
vehicle 40 are conveyed via ™ the fine particle
conVRTHGL I Fes844Ants 14 MEGtedpasing | caoorvbyhagtool 43.

hosene 2r sand pehai 888l ddiw ikg B¥SLO0NE {YR8nnected 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 carrving-in vehicle 40 are conveyed via
the fine particle conveying pipe.éd and the fine particle
conveying hose 42 and-charged into the cyclone type
cylindrical member 10 via the fine particle charging pipe
13.
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 liguid while

they pass through the cyclone type cylindrical member 10




cylindrical nmenmber 10 via the fine particle charging

pipe 13. On a side of the cyclone type cylindrica

menber 10, a liquid feeding pipe 12 is provided and
connected with a |iquid feeding hose (not shown in

the drawing). Liquid is supplied into the cyclone

type cylindrical  nenber 10 via this liquid feeding
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I nder_ portion 1
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The 03| ion of .the fine particle charging pipe 13
adjugﬁ ?ﬁ?qq?ﬁﬁoPﬁ% tUI Bartdgite shaiRed phee 13 is©
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is so that the central axis of the fine particle charging ripe
13 should correspond to the central axis of the cyclone
type cylindrical member 10.

Farther, 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 liguid 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 info 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 1% and 19b comprising rigid tabular

members fixed in a cruciform arrangement are fixed in the




attached to an upper part of the outer periphera

surface of the cylinder portion | Ga of the cyclone

type cylindrical nmenber 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

liquid feeding pipe 12 is determned to be paralle
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the 7-OiRGFEFEPNECHTHE Bt al'ohFiimerednd rhnansil9a and the
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stages (six stqgfs,ln total in Fig. 2). e
di sper si ng*HoV™LIR Fé9f i kedaBUsRaPi t e cinfdoukahson

of theseriBbbd cuBdcaabyhar 1 MRRherspphouh drshi ftthebgi ﬁ?d
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di spéPEMMYT B 12941 OHiel Bi dlsdidsithy BREimher9d didechion of
di spengi Dgndx0and th8b Sf errd t@NALLL Yo SHSRAS88a, ASnd falls

shown Lg Fig. 4, because of the configuration
descPPhid ngt AR Figuuirheduppli e fioasm eheottepuitlow

f eedingd ptepedl Zithovse i fmdoana therRer ipneralen . a5 the
direction of the inner surface of the cyllné%r
por t PO, CAnbRE aF P CathPratdgn rldngesherdres i ier swirling

wal | vé odianmod ¥RE tee dd0Wl ol D8l Latad Wkt 1:1845Y {E%chal

A in(f“gi 4& Then,, as the dianmeter of the conica
por (1 U 198p 1 8B c f rdieatethEithi the fymbpd| Boin sk ghe on
vor tithe foltberi Sart,Celigkabadt i 01406200Nt6 8 ne RYHAR %th of
(|n$h%akedlmnt t he §¥nbgl_8 in Fig. 4%. On the other
hand; % (& PaT t P SYFANFr 1G4 HE™BERL 1 &1 apshrtbegptore are
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
¢rashes into the uppermost dispersing board 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 1%9a 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 boérds 190 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 19b of the sixth stage, the fine particles




the cyclone type cylindrical nmenber 10 and therefore
are caught in the center of the vortex flow and m xed
with the flow The flow of the m xture of the liquid
and fine particles mxed in the cyclone type
cylindrical nenber 10 crashes into the uppernost

di spersing board 19a in the dispersing pipe 11
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fl ow Fxes dPed|Bprtdievi ded Bl avibeedsuiiere tdfe vblpeW part of
passes,d i t | rsi.ng, board 19h of the sixth

st age, t%égggﬁg Eéﬁ?fggﬂié lggé]g%%bréﬁgfya%i%ﬁﬁﬁ%ﬁﬁion

in thendoguild Bewd cllaakiingd thenimsidle iisnpravidangs Hbown in

i s pryi ded ip of the connecting.

porti o\réllI o? t(l?lgdg(j)?i ir)igé# %% %ﬁl?eor?ple gga%%d] {lﬁg’e onf caftached
por t iten thebimfpadtd onywlindewt ype cylindrical nenber as
shown in Fi nd This flange 16 is used o fix.

t he cycloﬁgg%?géegylFﬁ%r?%%}xﬁ%ﬁgefhﬁiF?ﬁ%efﬁeoft%%%tT%?lng
20. FEppahefus df0t hecoudeng sty fthde efbapipemtpatil i Obe

the gyelong 1MREEX} ] | an _inspection |

Wi ndo%/ﬁv 14 fcqu g’ﬁgcélh%}{gw%%gﬁll r?s&l% ﬂ|Ef 3}%\% §ed<a %s?ﬂd\‘/ﬂylng
in  Frgked ligedderleham feairdxddepereduiaigochbsediitser to

attagggﬁiCaﬁgibgeh§g§g§¥g%(g%ﬁgrg?OMI14. Hereafter, the

actions of the nenbers o Xi ng apparatus 100

accor di ngFeEsEhias eiov@i AenFigi |1, hde Speeiddmaldle

expladfedily ex&dmid W RYna-cas8 f ﬁﬁ%u%ixérggrticle
charging pipe 13 with the connecting tool 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
conveyed 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.
J On the other hand, water (emulsifying watex) 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




sl aked lime (cal cium hydroxide) by mxing with water

to formcal ciumhydroxide slurry. First, as shown in

Fig. 1, the fine particle conveying hose 42 is

connected to the fine particle charging pipe 13 with

t he connecting tool 43. The fine particle conveying

vehicle 40 applies a pressure to slaked Iine carried

in t héTPRnk: %49%%?%9eﬁgeﬁﬂn?dpiﬂﬂalﬁbnétpﬁﬁkﬂaﬂwhile swirling on

Conveihgglﬁ%éEEéﬁ%fazgea§l§%ﬁﬁhlﬂn”?lés £°”¥E¥69w%9%1he

fine particle charging pipe 1 he Tine par
conveYEReCip g Abegrdtehet |af¢e?8bamt@i drcaheeybifcal portion

hose 4#&, Jflethec% %SQ ﬁ%:?éél 11}15?1&?1'3' Selmfb mll{l]haes end,

of the fine parlcec g pIpe
cent rétangtey of the ceyitangorypen clylh mér:bmejs wm@rr, and it

10 trfgyﬁggatQ@rﬂﬁél¥fgung}o H hg lowe Cnp%ggHOt . Because

hand, wat er yi ng ma supp
conned @gegsmeefpff@eedmglth%epm cfhohe &dniddie portion 10b

d
sLSE1F%ﬁh%a%§§ é% |nJecS§% lfhé)l%?%'ﬁﬁ Cau§§1bﬁ§P§F5

surfzﬂ%gaﬁﬂVéc@M@rtQﬁthlheacyelemwilbmpethgls]nﬁédbahme falling
”E”b%ﬁo$8 ? érégﬂgégi Bkgglgaffe% 2% pkgq% 6ﬁﬁﬁ&ﬁgg%guﬂn the

le swr the i nner 'sur
4 Tﬁ§n§qxr¢frﬁye w@t@extquw,tﬂhasmat&ﬁpedsb@CQBbeﬁaiﬁﬁk fiow,

int I of,the cycl ogne
oyt ROy RO AaObt TR 8PS eniBS smendies
por t foem 10t Hecwds feedin@mipand?2i s ramgﬁs 8h¥ONd ¢ surface
flo r Io o) Because

pre?%ﬁfgﬂgg:%%eaée %%f£§g¥¥ngr¥%e:§%nlEgpeﬁoF?|QMP°51tl°n
10b hw%sqrdéh@ﬁetbycl@mr toppeioy| 1 hdrndakhaeabere ke slaked

beconis iRegdhb | C ration e sl aked
lime falﬁ]n ? ﬁ%gégﬁf?e? %%#g a|?§*%§l£%?§ﬁ§ be
aspﬂFﬁFé@slﬁFot@%é¥“§éﬁﬁeﬂ7@f the vortex flow, thus

wrapped bys tées MORX abbOW, 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 vortex flow and
crashes with the uppermost dispersing board 19a. 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 bv the cruciform dispersing bhoards.
The water and slaked lime that pass around the dispersing
board 1%9a 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 19a of the
first stage, and pass around the dispersing board 19b of
the second stage, and thereby they are further mixed.

?hereafter, whenever they pass around the dispersing boards

10




and m xed. Mreover, when the anmount of. water

supplied fromthe liquid feeding pipe 12 is large, the

wat er surface of the central part of the vortex flow

cones to a position higher than the | ower opening 17,

and therefore the slaked linme is wapped by the

vortex flow and m xed before it arrives at the

openi hga 1and ALtdedc thpethibd\ad agehostlak ed dthnmetagxedchey are

Wi th . r : r LN i spersi pi pe

11 fr%ﬁﬁ%?ég)%ﬁ?@?ﬁkggén#ﬁg%§%5a§8?%£%fﬁémg?%%%¥gﬁﬂFhéS

vor t exoriglnyediyd diepashed i twatieleanp peinmededdi Sper $ilogry is

board,. By this rash, the_s| aked li and wat er .

are f%#%ﬁhﬁrg#ﬁxgé?m' ?:%%E?}Opﬁ%l%qég%éggvg?fE&F?ﬁqﬂNplpe 11,

and siadked ihitoethe eslwhnyt dedki A0 oakdurs kkowsd byhdhan .

cruci form g{lspe{xsinn boar dg aﬁ&) are fa[t her m xed g% .

passage thi ough eath FFREFotr’ FEGFBNLY pft tihrSoRBROdIment

by t heesr ubkf oyol disparsi eglbsartisal nthBened ®hza08g a shape

sl aked .Li t hat ss around the dispersin board 19a

of tﬁglFFEE?gs?dﬁ%:c@ﬁbHSFﬁeaﬁi%ﬁﬁ?gfﬁﬁu%%gﬁﬁchﬁe'oPnd has

t he sechnd stagsturidhepaar ehihelsa diatiededl @b 009 @AAARTESD) ;s
board 19a of the -

different fr t hat ,of the dispersin

firs?ag?a %,8%%5‘ﬁ5§ CarBin 4 8F38E?§ﬂﬁ&°BSaFﬂpigb

of gpmmxm f&tea@e\;::m B0 Cwh doey ﬁéwruhﬁy, aerl%kﬁagr Eﬁﬁé' (fine

m xed, . Thereafter, never. they pass arqund the

i speTSTHE B0ards 0164 S 16 CBF CHHA Partspdhag the
t he siadtdd stiage shbhey e ecaudjnd Bgdta@dzdﬁté@dflcgy fd¥req
operation | aked Line .is npl et el i spersed in

ot G S ePeRr ) Gyt AP e ey aieiPoEa AsRFeiealy.
| owetrheopeiikeg 0fme hdod spar siimgepl pecchtactfal tis d0d Gnner

the slywurr nk 30, and s stored therein., The m xin
appggg#US 1% CaCEt AN ES Fﬁﬁén%ﬁﬁﬁﬂiﬁ%ﬂ?erugg;tPﬁgefore
cyclaawreuppescyfi v ialkedetiee dd) deavietbese sap®e inner
I’lg]S Rﬂ%tlllr,] 9 aﬁdc%/ﬁi: OhE, k%%EQJh%g &af elpet rslll:u%g? Ied nh?:'&%lor&%’ cglqsding

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 of a dust collecting.
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

11




such a structure that while a water flow (liquid flow

is made to fall on the inner wall of the cyclone type
cylindrical nenber 10 while swirling, slaked |ine

(fine particles) is nmade to fall to the central part

so that the slaked |inme should be caught by the

vortex flow fornmed around the opening 17 at the

cent esttdrretnsm apdcoheiafine itt benshakediliyprdaasedoit a low
dlrectl . cont tegnth t@p inner,. wal.l .of the Q¥clone

type €yTindric ? HENOEr fﬁaufﬁevg?gPélngg@Pgﬁﬁ s gf00 is
the stmkad liitmeadobactowdher ent ehé heturiyetanwabb, MW it is
the sl aked |ine gan be slurried wthout causing

cl oggi R CPESVE? , TGt AECHER o PLPGR SFr bpai dgtion

the dmnek wpbhrotud heeyel eRe sMpeycybhRdsbcal MRSt ion,
10 is., accelerated toward the end of the conical

portllJnlISoB SP e Shriss SR VENth My EgopBPEyPELs 100 from the

cyl i nduiregl tappbey. 10nhbeeosms, thedatikuey %r@é&%th@eloo can be
| ower opinln 17. Therefore, ‘the fine articles
char G831V otit el ¥5h @tpAPYi €Pt ARatgengl prpe ek &0e

aSpI&éh&ﬂriﬁ@wﬁﬂjdﬁﬁérb@ﬁ@rfé&“ﬂmd&gyiﬂgaréﬂﬁ“&éﬂ“ﬁ%hréﬁgved as
pressur e, becones negative, and thus dusts hardl

As arefBitged- Eﬂ’ﬁee&%&‘/’erﬁ%%ﬁ ah%tm%qgeeppﬁ§a¥v$t@0 has

appaE;aI:hISa §tfll’udtﬁﬂ‘EVtHQt desies Pastheled eihiied nber cbieact
m Xi n ‘Par atus of this enbodi nent, and mai nt enance

of a” heplnger Hgtl 2% 19%5<Tappar dqre i $186t particles do

requm&EdstEildkh&.b tiVBr eOVEeF .waa9 , apRAr el nfaiaFehhdse éhereof is
and 2, the mxing apparatus 100 of this enbodi ment

has &% B%¢-cylindrical 11 structure, and therefore
it can bezaaShbymmﬁchc—;@@aatataslm 0¥08he FHSLHRIIMLGeq
beca dt ﬁ‘n ﬁq%f ar at us 10g small, it can be
rourdErRePhe ¥ & 28, O iR e FEPP{Hpd coRh e
to Seipariat ebydsm@qs@ea 12l aeelfnde, nakakhati pore off the
apparatus Q§S|d the slurry tank 30. I n additiaon,
ortex Ow 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 106 alone can be used.
The shape and arrangement of the dispersing boards
1%a 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%a and 19%b,
although six stages of the dispersing boards 19a and 19b
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)

12




it is also easy to renove the m xi ng apparatus 100
fromthe slurry tank 30. Therefore, the m xing
apparatus 100 can be easily installed at | ow cost on
the slurry tank 30 requiring an apparatus for
slurrying, and can be renoved as required. Moreover,
because the m xi ng apparatus 100 has such a structure

t hat &bneipargd:cdies eshond dNErﬂH]_ qenbtasi sy wd Mhat-Re) i QQeLqum
wal | as desclrl bed above ne particles do not stic

to t h¥3F e aded Wnhe Orréanﬁpéh%%% FhoddBent s the mixing

al so sgsyratus tife thi ¥i arRpRRLAL US 10 Redt BR1y ¢
af orenentj qned . _enbodi nent, when the anmount of yWa?}ie slurrying

suppl Ped ¥ Lipe apq JIAtETr eBUF N 5igpe be2uREd| B grder to

the fdowy ae efuthging oit a&xihg%@lasgr Renamess | ange,
and it is conpletely m xed fine particles in the

cycl %Wﬁ@%??iﬂnﬂm'& -neftferexanple anit gtagr bgi nged sfor

at t aiglectryWAgNFike plrtiRdek So:?aéérdeﬁq Qi cx pgder cﬁgglum
a condition, the dispersing pipe 11 can be rerp

fr omqaﬁé’oﬁ?tﬁng‘“%?ﬁfasrl&ﬁ‘ugy pOidendregeesigh ond deypealcium
cyl i rﬁg&ﬁt@ﬂid@pr@ﬂy inak-one &ah dhe y%ﬁé’ aJ &é%gﬁlé?dllqmd

arrangemsnt of the dispersing boards
di spSYER #%H WHE M spersing pipe 11 are not limted to

the cruci for MeEhapen aAnsh 1I3HHRRIERNB N USe _
embodi nent, and they may b(leﬁl n a desi reghé: gw&? of the fine

Nor eBREr L Cle ChpggipaeP e i6f S%et%llb@p@las*ahgebdar dhe

19a gnthil Wrecalibhoy M)
boards 19a gﬁd i9b g:tet%us)&gdéhlaﬁgft}%e gnygégh§gg{f e%ber 10

may P ah&tezergnbionsst cpbadénerlopditdiag nﬁttlhse exactly

condiddane10f aghu £ Wido vEUEERESs 1@lkheygh an. 'Eg E be
of produm ng cal] cium_ hydroxjde slurry by u3| ng aked

| nE RS G FYRIr o3ttdé) padt Rf fihge chivieied mmdber 10
wat evitheoul Sbﬁw@@n@amth a%e | irfildl dwa YR So £ AIDe b1 ca1

the a&g n§8tl %hggpc¥ﬂéngyialtgfzggggglgof the liguid
feeding pipe 12 may not be exactly parallel to the
tangential direction of the cylindrical member 10, and it
may be set so that liquid 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 lid 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 lid member to charge fine

particles.
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apparatus of this enbodinment is not used only for

slurrying of slaked line and water, but it can be

used in order to <carry out slurrying by mxing of any
kinds of fine wparticles and |iquids. For exanple, it

can be used for slurrying fine particles of cenent,

qgui ckli me, cal cium carbonate, nagnesi um hydroxi de,
nagnesiLnn(ﬁdnﬁaﬁtealcéxnmpﬂﬁﬁdbﬁxtﬂe,px&ggnﬂﬁiﬁeéatgoﬁuwgll be

the || gﬁ Q%X|ng with liquid such as water. In
additro gﬁi iough the axial direction of the fine

partlcmmmmhbwgnng pipe 13 is set to be parallel to the

axial diregtion of t %gﬁ% g Léﬁ? lindrical menber

10 in an Afofen®Ehtt éd 8 Shag A ottibksifying
exactwatemparnal kbrrond Hyt mﬁﬁynbeus'?ﬁ{g TPt R3kihd n::?pparatus 100

partlcles C charged to the central part of
cyl i e %ﬁﬁn%terru‘itd’r FPRBAL L2 dntdsct itngndi ?haftcﬁe-“dlng to

i nnerthealalf opknidiel HEd REBLEBhentBNRET £ 0. t}FéJfélQ%% okNBre
axi al_.di.rection of the Iqu|d f eedi ng plf may not
be efA&try PRPHIFS ¢80 heed hddisi sFamp ‘ectﬁfkm cyflinder

the eykicndsi Ted drerBer 8102 yide c?@Yngﬁhéﬁi mankhat o hag
I|qU|d can be sgﬁglled so as to swirl on the inner

wal | 2Bf *PRE GAFWEFFcaf HRNEE and. avber@feof H00hwughand the

finecpattirimartane chargedHds@met H@d%lﬁﬁ)%rt Ylﬁgmeter of

cyllygélcal %bﬁé 10 fromthe fine particle c gl ng

pi pe thé BHF hetitd d@sc A %%’éig‘abd?v% 400j jumj g Thlesdiquid

PoSSEddirt pipe B2 Coad lcgiﬂn@Ut:QH thatnd R fihpe, pOthlon 10a
on

partlcle char gi ng e i S not provided, but
operihg* P& |Ehtg§??d‘eg fﬁ f“ﬂ‘eft‘f@ﬂt Ehe d%'PHeFFeePFldth%W The

15, inphidf |feedpagtpgieeazahadcmrmmuoagbm&béé of 80 mm.

ope In thi the fipe particle conveying
o e T bR B A1 e R e Har LPE 88r LyF ALY diameter

vehmﬂjeoalmmanume dnsﬁetégng|pm@eruﬁdh¢&ﬂéhtﬂﬂieQBﬁD'é&hmeter
of %I}eIdemneglchra tl%n‘étc‘ﬁ”g? E;drp mm,pg][lfg.l ngalisesprovz.ded with the
dispersing boards 1% and 19b 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,
emulsifying water (industrial water) having a water
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 ﬁith the emulsifying water
by the mixing apparatus 100, and thus calcium hydfoxide
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.
busting 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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, 13 Hereafter, exanples of the present invention wll
be explained. (Exanple 1) As an exanple, slaked |ine
powder and erul sifying water was slurried by m xing

using the m xi ng apparatus 100 having the structure

shown in Figs. 1 and 2 according to the

af orenenti oned enbodi nent. As for the sizes of the

m xi nPaEppalasudud 0® deddck hve misciegawph enot hibserved.
cyllnd@&a Eggtbpn 10a of the cyclone type cylindrical
menber an inner dianmeter of 300 nm and a

| ength of 68Y) ysmngambet Hane ar?mmgl a}}mﬁamhlm:@ ek El'i& used
sanme ter. 150 mm at the | ower end

and a ?engfgrpfw%] 08,5&?9 G BOWiRe diaty Shppgedofrom the
was c@mnecp&mtnaietbEacgimguhmpemetatnhZH&%eabfal ton/hour,
posi t(%g‘? 30 egm f r(gmtr e uagﬁr end thereof. The '
| i qui codl 05 B pe 1Y HaAd 2an “"Fheeh 1S GiaRdied Bromgdhe
nm  Theuid rieeganti pliee clakgi AgrPiPe 13 7Thad 1@ .

internal dianmeter . .of 100 The di spersing pipe 11
had an i nt ggnaﬁuﬂ?%ﬂeepowgn P 150 MiTSHAW ALY diftp Fleking water

800 rivy tarqadmwasn@rampaiaﬂtuw lhOI h.&musdb%@%@:'zﬂgs n@%on

19a a own in Fi

s| ake%iu%%&} éL%gﬁp Wt vatenk e3‘bf PBSt%@g fiyom

t on/ Hduwer mﬁxmngtém:afnamespaod)l@} enehal gk A8 ®ide 383 was not

enul %Ibf gwgdwa&xf é ustrial wat er%ﬁ havi ng a wat er

temperatur e of °t £8° WASPERT &2t e lfulréﬁﬁ’t BB FheuuAlagrry

f eeditrgkpBpe rﬂﬁta}teraag@i—@gaij‘e325ft Bhe St i Eﬁ%lcfés &ue to
he sl.aked was mxed with t

reSU|dte 1]_:1ve 1x1n CP \Aﬂ %

emul ST 57 Hy Sl gbrf/mfﬁ?s% PR apifitange Y@@,OWVQC‘-
t hus (E&&I@lﬁmiﬁydr oxide slurry having a dissolution
concentr aty % qr. | ess_.could be Eroduced. The

produced s rry ? € °ATS LR NGEPPEEEFEg 190 tafe that used
sl ur¥y Bxampl801, while cement powder was charged from the fine

particle charging pipe 13 at a rate of 10 to 80 ton/hour,

dissolution water ({industrial water) having a water‘

temperature of 1 to 85°C was supplied from the liquid
feeding pipe 12 at a rate of 25 to 75 HF/EOHI- 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 observed. As
.for the suspension {slurry) in the slurry tank 30, no-
aggregate of the fine particles due to defective mixing was
obhserved. '

{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 conveyor and charged
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Dusting fromthe m xi ng apparatus 100 or the slurry

tank 30 was not observed. Moreover, when the slurry in

the slurry tank 30 was exam ned, any aggregate of the

fine 14 particles due to defective m xing was not

observed. (Exanple 2) By using the same m xing

apparatus 100 as that used in Exanple 1, while

qui ckintee thewdéxinasasiraaged w@m e thei mexpay tapph@atus 100,

char gi.n [ hour sl a )

vt e PRAcERr TS Aui PhE Sind dait¥ ot Fhaure

f eediEﬁgmpllpel 122 ;mtusadr. at'ﬁmofsct%wnﬁbhmwor e guig kéd 1 um
powd ng_wat er t he m xi ng

Do Ear AR T ' Reblorie A0 paRt e e el Shhay

fell contreyédhet}sd ordetami 30.thUSbbBE haBMoit REeME XidJ
r the slur observed.

appar.a 10 r k.30 was not

AP ORAFEalQ B PE S1ed 13 i R R iy r ek S, and
nei thleasr@ggrte@apesdef ihe finee apphth€les UHErHs example,
defe ive nm xing _nor non-sl akeg ubst ance was

obsertedcr TECRHBFECB) Wy OREFRGCE he° SHifd fhgi fgloium
apparaathts;a]:(éOpasdéhaéhdiﬂeﬂ bel BubsBIgd G:ol,th@hmlﬁufgef&%ﬁfaratus
pomdledr S cha férc%;tge fine article charging

pi pe- I b= 167 §°86- t SRFROUPL. HPESHHYEPGWvater
wat e(rln(dusdurstam a&tmt ®lal BapbDfed MALBE 11@5@@@@@53‘; pipe
of tof8§g pI i ed %)é njoé}?e liquid eedi pi pe
& & 18%" tHPPE2HE? atTﬁ'efEEﬁe?ﬁ 1%6\/6%911-?
was mi XedTM\et&hltdIdebSEBbmﬁté)lpdﬂ@er wBY hNRdITWXtRA0the
appar a&us 100 slurry and fell into the

sl uFfy %gﬁ‘(n%d“'a ot gc UrPYOREY PREAR2 RS S0t ths became
conaeahsaemsmm orfsla@?/gzorazhcessemouhdobEh@rsldithdtank 30 A
i nthe aratus, 100 or the slu

tané gg Was ot s?er%g%ve 1Y giusftﬁ%gs"ﬁf’sgpéﬁﬁt%hled on the

(SlﬂlmyQYIWBHHWQOSILqup twaek 8Peraition of the dust collector
was stopped, and the top inspection window of the slurry
tank 30 was opened, dusting was not observed. As for the
suspension (slurry) in the slurry tank 30, no aggregate of
the fine particles due to defective mixing was observed.
{Comparative Example 1}

The mixing apparatus 100 of Example 1 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. BAs a result, dusting was notable, and
the dust collector provided on the dissolufion tank must be

operated.
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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 the m xi ng apparatus 100. As the

m Xi ng apparatus 100, an apparatus having the sane
configuration as used in Exanple 1 was used. The
screw conveyor cut down cal cium carbonate powder from
t he Claimsparticle storage silo, conveyed the powder
up to the upper part of the fine particle charging
pi pe 13 of the m xing apparatus 100, and charged the

po roint a us.. his e e scr.ew
co\rqelgyor Eﬁl‘\/\l/gﬁs’}1 %ngfag %’5 H{lﬁ ’(nﬁ é’ﬁﬁéﬁ)f%%%ﬁf%r BRI
powder shoul d:h@ BpSedag b&ﬂ},{}g&s a8/ 1M EA) g)o@? B@‘hﬁﬁ léislowg:p 8pening
at a rate of 2 ton/hour reover, emul si “wat er

(i ndadtan epen@pering wad aspgrpbf sthictodinhetdri dlpuredsefselad:hﬂ glirection

pi p tus 100 at. a rate of.

el g S tere bR FRBRRL Srohteweliad. s Ymetpine pive
t he cosmastesl tb YhBwWoRbEENIRY of A€ cPlixdrG] BRRAN at us 100,

thus becane a_suspensjon (slurry) and féll into the

slurry tank aohqlAd weding concningt & providgt euemt iupger side of the

d d th t ank.

She s RRNEP podP ki i Ry gl e RSB} U tiog, of nner
t hemﬂmurfﬁé@éﬁﬁﬂe%hﬂdm\%% itf BRleP kd»'fn%h(e tHeqliﬁm@ GBS the inner
opened, dusting was not observed.

suspeH$f ghe qdi flﬁf;l)bodh“tfhle swiining y tank 30 no
aggregate of , the f o, defective
m xi ng was obEe urp\PSIEJIOpe {J%)?é)[h? 8?"1513}% ‘iﬂﬂ I§ u§§C g§y3 charging port
m xforg¢hapRar ke ¥me pARicRs (E¥HRhE Iokvd@PehigpLMRd
a dispersing means for dispersing the fine particles in the lquid is

disposed inside the dispersing pipe.

2. The mixing apparatus according to claim 1, wherein the dispersing means
comprises dispersing boards consisting of a pair of tabular members combined in

a cruciform arrangement.

3. A slurrying apparatus for slurrying fine particles and liquid by mixing and
storing slurry,
wherein:

the apparatus comprises a slurryl storage tank and a mixing

. apparatus provided on the shurry storage tank, and
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fromthe fine particle dissolution apparatus used in
Exanpl e 4. Then cal ci um carbonate powder was directly
charged into the slurry tank 30 fromthe screw
conveyor, and the enmulsifying water was directly
supplied to the dissolution tank. As a result,
dusti ng was notable, and the dust collector provided
on the dissolution tank nmust be operated. 16 C ai ns
1. A mxing apparatus for mxing fine particles and
liquid, wherein: the apparatus conprises a cylindrica
body having ah¢ aviingepemiaig is YaeOmaiiflg appatRNe ac@R@ink Rg claim 1
and a part_of which dianeter decreases in the

di r S¥GBH Z oward the | ower opening fromthe upper
openi ng, and a di spersing pipe connected to the | ower
openi ng of the cylindrical body, a liquid feeding
operi.ng Asmgthod fatqiepaningn sippeby siitiag dine phRicles and liquid,
cylindrical body for injecting the Ii1quid along the
perﬂgH%#%Wmﬂm¥%btion of inner wall surface of the

cylindrical ] et ggﬁk | .i.qui l]..0n.

the i nner V\gﬁ?ﬁ‘ég#gntt‘l% c;}fllgéri ri c% ﬁfﬂ’%&;‘/’b %ﬂlg 8{pgcyln%]mal body
swi hhkving the iygpen pparing predi igvearfopehidg eyt ihading cadialerdy dé@easing
used 3; g.charqingﬂgort for charging the fine |

par 4 H%edrechivg rigwardk thedgwer ea@ﬁnﬁgronarﬁlep HPRAr<qpsnisigngnd at the
mea i S ' < £ icl i I guy .
e St A SRR, SRS IS A2 kAR Lyl o
appeylatdseabbadyr i thg neighbbdiotd bf (vheseir ppkiiag dhshehfi (A liquid
meanf ((i:?agﬁri es. di spersing boards consisting of a

pai sAyd falhen Hhe inpsroall of Bierivhiadrical body avhilsi Sdrling, and thereby
ar r AROFEN Ml atus f.or slurrying

fi ngﬁpart [ gtilcée} %{@c}ﬁ%’ ﬁéﬁ]ﬁgﬂ%@l@%@%ﬁxﬁé&gﬁg storing

slurry, wher firther itigingh& btaiedCRANMileSIBS sepafdiiE e flow of the
storage tank and a_ m xin apparatus provided on the

s| U g ke thepmx urgasTuryy,

5. A method for preparing calcium hydroxide slurry by mixing calcium
hydroxide with emulsifying water,
which comprises:

charging calcium hydroxide fine particles from an upper opening of
a 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 emulsifying water along the peripheral
direction of the cylindrical body in the neighborhood of the upper opening such
that the emulsifying water should fall on the inner wall of the cylindrical body
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the m xing apparatus is the m xi ng apparatus accordi ng
toclaiml or claim2. 4. A nethod for preparing a

slurry by mixing fine particles and |iquid, which
conprises: charging fine particles froman upper

opening of a cylindrical body having the upper

openi ng and a | ower openi ng and having a di aneter
decreasing in the direction toward the | ower opening
fromthe upper opening, and at the sane tine

injecting enmul sifying water along the periphera

di r eclilecswidingt hed theydbiy niks ﬁﬁ@harﬂ@l@y ahdtHehRuEsidhRPbhRRebd, and
of the upper opening, such that the liquid should

fall on the inner wall of the cylindrical body while
swirling, an r el rtl.c ngd.t h

l'iquid shoul lgg&rrrg g%ncﬁ H%no(? tgflg% ﬁg')r‘tume {))(fﬁg%r%éng fhe flow of the
obt amintale ti mbky the Dyixfepataiiyng the flow of the

m xture to make the mxture a slurry, 5. A nethod for
preparing cal ci um hydroxide slurry by m xi ng cal ci um

hydgoxi ' WY i C I SRS .

e a0 s PGPS rsing
uppeomprisssi ngeads foa seydriativgy ihealow @l Yhdanktag: dheieURPEd and the
openin a,nfi a I_omﬁr ogeni ng and haviqtlfg,_a di ameter

dec HB&Btgles whitietlens Hem Ba cylindiical body intnibe dipersinggpipe.
fromthe upper opening, and at the sanme tine

injecting enul sifying water along the peripheral

di réct i drheofitihg appiratdriceaddioey clainthevh@e@h®paRe of the
of. the upper opening such . that the enulsifying water
shotSRETFIaE Pogistip dispasesr Infide (the dispersingyiipsand thel plawsdiyy of the

B b En 2 Wbk A0y B384 LGE S BBt RV CHSR 3R pipe.

obt ai ned m xture by separating the flow of the
mxture to make the m xture a slurry. 6. The m xing
apphr at J4C BRSPS aperding o whaime7,nwhereingthe pduralifygof the

e : ri for arat i the flowo0
oS BrTRRRE SRR A IF byl e
whi coistitutng the dﬁpélhﬁn_%cb’ddr(_m_ﬁﬂ(ﬁﬁi bb GavalleDk® theBentral axis of the
di spersing pipe. 7. The m xing apparatus according to

cl lifpepsin g\g@,eeqnﬁ the gir@@t'@!ni afythe f:ructferm @irepgemsem @i adigpersing
> arRaRelel Lab S Widind baRR] B0% AlASA) WIS

'ty o

9. The mixing apparatus according to claim 8, wherein six sets of the

dispersing boards are disposed in the dispersing pipe.
10.  The mixing apparatus according to any one of claims 2, 7, 8, and 9,

wherein the pair of the tabular members constituting the dispersing boards is

arranged such that one side of each tabular member should be along with a
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di spersing boards is arranged along with the centra

axis of the dispersing pipe. 8 The m xing apparatus
according to claim7, wherein the plurality of the

di spersing boards is arranged such that a mai n plane

of each tabul ar nmenber constituting the dispersing

boards should be parallel to the central axis of the

di spersing pipe and the direction of the cruciform
arrangenent of the dispersing boards arranged al ong

with the central axis is alternately shifted. 9. The

i xidiu;?ap:ﬁef ﬂtdeydismsipg @ﬁ;rbagartdéacsbaidnd& thaftagla@eﬂer ﬂi;]rkction of the
sets,.of the . dispersing boards are disposed in the

di sEPSTSIRg 5&?5&30‘1 .bﬁ%éiq?ﬁxm%foalﬁasglavaéb% ®aH; ¢fgthe gabular
any nohgnhepf clainms 2, 7, 8, and 9, wherein the pair of

the tabul ar nenbers constituting the dispersing boards

is arranged such that one side of each tabul ar nenber
shoyl.d bF along with a 19 dianeter of the dispersing

pi pélandllf LUeYing APpasalpR aCHTHAB {Rslaim f cwhereiof t he

di spersi ng pi b\ j : I

the pa 1 of The T apuie hs h EpRhs pt £ Qi is el EEutnd the
appanzingspparams,di ng to claim 3, wherein: the storage

tank has an o enin%ﬁand %_glange is provided around )
the mxing 5@%@ BINZ01) thG,E1sPeisEE; [iBC & Inpgited into the opening
di s [ j [ 801 rted into the opening of the
sIu?f%égtoFaagﬁggﬁﬁ%Qgﬁd the mixing apparatus is fixed

to the sl urrtheshiaimpgmpphmnls ibYixoe antheaturrit fierakt amfieby @Bans of

the flange.
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