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apparatus BACKGROUND OF THE | NVENTI ON 1) Technical field Taﬁéfrqﬁﬁgi
i nvention relates to an i mrersion-type di spersing apparatus R
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dispersed in a treating liquid. Mre particularly, it relates
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(JP-A-1-210020 ), JP-B-6-73620 (JP-A-6-86924) and JP-B-8-1
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particle @nmneﬂum led i gperSivnY ERdribenadnd oy di sperkiae cﬁamrﬁs fimersed
apparatuses, since a drive shaft passes through a space wherein the

di sper si dn tiedmatenriaveto be trieeted fperdispersibantreaimarite di spersi on medi um
may sonetinmes clog in a through-hole portion or flow out fromthe
t hr ough- hol e portion. i 12 April 2002

(2) Background art

Various types of immersion-type dispersing apparatuses have been
known wherein a dispersion chamber containing a dispersion medium is
immersed in a tank and dispersion treatment is conducted by a batch
system.

Such dispersing apparatuses are described in, for example, JP-B-59-46665
(JP-A-58-174230), JP-B-62-16687 (JP-A-60-48126), JP-B-5-82253 (JP-A-1-210020
), JP-B-6-73620 (JP-A-6-86924) and JP-B-8-17930 (JA-A-3-72932). In these con-
ventional apparatuses, since pins, pegs or the like are used as a means for
stirring the dispersion medium in the dispersion chamber, particle size
redution of the solid particles in the material to be treated tend to be
insufficient. For example, the dispersed products are sometimes found to
be ground to a level of only 10 u in particle size.

Further, in conventional immersion-type dispersing apparatuses, since a
drive shaft passes through a space wherein the dispersion medium moves in
the dispersion chamber, the dispersion medium may sometimes clog in a
through-hole portion or flow out from the through-hole portion.



SUMVARY OF THE INVENTION It is an object of the present invention to
provide an i mrersion-type type dispersing apparatus of the aﬁgve torycture.
having the dispersibility further inproved. Further, it is a ?ect
of the present invention to provide an inmmersion- type di spersi ng appar at us,

by whi ch SUMMARYPOR SHB! ENVENT odpar at el y control the flow of the material to
be treated in a tank and the flow of the dispersion nediumin the

di sper si on cHdnberanaohkjecd qfréherﬂresemt dheepdiony tor provi ¢ an mme!rbiaoﬁlt?@erm on
medi um cont ai Hed i n.the dispersi th rrber Accor di n pr esent
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conventio type dlsperS|ng apparatus can be acconplished by
di sposi ngﬂgljtgéflhﬁ@?bgéq rotor in a dispersion chanber and an outer stator

and an inner PafgHeR! BiUi§ Gvdhag ow@ctoufeuhefﬁ%eﬁﬂqnv&n%nf@&wwldb% rotor
so that the dispersion systemin the dispersion chanber woul d be of

annul ar . immeesiovityge dispensinguappakatuserdy waigh bhdscpossiblbe itog t he

di spersi on nedi Lim in thi ?lﬁaﬂé}w reat nent ag E \c/]gm | e rotati ng t he rotor,
di schar gi $fparakelyi eperekbd 8 wderidatecde sratefqgln Aetanisaut éhei
mat eri al r. a a flow in
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appar at us er ein a dispersion chanber containing a dispersion nediumis

i nrer sed dispersiankchambéri ning a material to be treated, the material to be
treated is cjrcul ated Into the dispersion cha nd the material to be "

treated is dAGH9EREE toythgshresent Havemidoay slitoW@SrrSBNﬂﬂth%tnthg lwghlﬂlr'-ip_@lfre
outor ot b AabE ol Yike PR GRT, PePLeRR" BhenafURTRhly albiigichh
7% B b e B BNt AR Bl 2
f or part iani autiengs taler tandaamdannergshatornt Qumunﬂmmrtl@apuberdface ander gap.
inner face of the rotor so that the dispersion system in the
dispersion chamber would be of an annular. t{ype having an annular treatment
gap, and circulating the dispersion medium in the annular treatment gap while
rotating the rotor, discharging the dispersed material to be treated, sucking
the dispersed material in the dispersion chamber again by the circulating
flow in the tank, and repeating the dispersion treatment of the above
annular type.

Namely, the present invention provides an immersion-type dispering
apparatus wherein a dispersion chamber containing a dispersion medium is
immersed in a tank containing a material to be treated. the material to be
treated is circulated into the dispersion chamber, and the material to
be treated is dispersed by use of the dispersion medium moving within the
dispersion chamber, which comprises

a dispersion chamber,
a cylindrical outer stator and a cylindrical inner stator disposed in-
side of the cylindrical outer stator for forming an annular treatment gap in
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a dri've shaft rotating the rotor. an axial flow shaft which is inserted
into the inner side of the inner stator, axial flow blades whjch are

di sposed on the axial flow shaft so as to let a mateial to bel 2 ARk 2992 | ow
so that the material to be treated would flow into the treatnment gap of the
di spersion chanber, a ﬁ'rculation port fornmed on the rotor so that a

di sper si onthgel§RGHS L ChambeRed in the treatment gap, together with the flow

of the materialrohfr Distf Al ffko VR idcRRAL BORAN phPE QWAL pRP 1 oW in

the inner gap an eturnto e outer gap, di scharge po t he

material tigeRtnent e@ipedntd anredepredphend aneinmiragay; . and a screen di sposed
at the discharge port, for separating the dispersion nediumfromthe

materi al to ba drieatshaft Thtatingsthe roterenti on al so provi des an

I mrer si on-type di sper.si ng, appar atus wherein, th ilal flow.,shaft rotating
the axial {1 oW BKEHeS b SHorh SBLEL 1ai et Hal anfa, 2isrhaner SHAE Ghr bt n

I nvention f ﬁé\# E% qt}r ovi des an inmmersin-type dispersing apparatus wherein
the srivell B ating the rotor is formed hollow, the axial hollow shaft

is pernitted gxqapafgi%ytmraaegmgtima%i YEspebed onaflt AXRIaKiGH shdfavssRaf §o woul d

be connected to a ferent driving sourses and have a concentric biaxi al

structure,]et hemgboiadord bel treaged vidowhetf thatsdhamaterial Théeptreated woolenti on
further provides an i mersion-type dispersing apparatus wherein on
appr opr i atféoiinés the treatmentopap @it the dispaysion ghambest ator or the like, a

the |1 Ke |5 & RRGRIAtEGH AT OFHE! PApte: 1F B8t dPebm Alriwysidh itisg e~ "
di spersi on, fiRdi ¥ ¢hs {rdatdatt 845, ths&¥hkY with the flow of the material to be
treated, would pass through the outer gap, flow in the inner gap and return
to the outer gap,
a discharge port for the material to be treated, formed on the inner
stator, and
a screen disposed at the discharge port, for separating the
dispersion medium from the material to be treated.

The present invention also provides an immersion-type dispersing
apparatus wherein the axial flow shaft rotating the axial flow blades
communicates with the drive shaft.

The present invention further provides an immersin-type dispersing
apparatus wherein the srive shaft rotating the rotor is formed hollow; the
axial hollow shaft is permitted to pass through the drive shaft and the
axial flow shaft would be connected to a different driving sourses and have
a concentric biaxial structure, thereby controlling two shafts saparately.

The present invention further provides an immersion-type dispersing
apparatus wherein on appropriate sites of the rotor, outer stator, inner
stator or the like, a flow-controlling surface such as unevenness,
projections, spiral grooves or the like is formed, by which the impact

force or grinding force by the dispersion medium is further efficiently
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12 April 2002 exerted to the material to be treated for highly inproved
di spersion. BRI EF EXPLANATI ON OF THE DRAWNGS Fig. 1 is a craoss. sectional
vi ew showi ng an exanple of the present invention. Fig. 2 is éﬁ@ﬂ'&"&%d
cross sectional view of a dispersion chanber shown in Fig. 1. Fig. 3 is a

Cross secjy [ B l.&. . h ept i nvention.

Figs. 4( A%*eizgaJ%Bmaﬁ‘g?égla?aﬂog%ih@r\ﬁaﬁ@@r ﬁ?%ﬁﬁ\/‘ﬁ‘gw‘g@cﬁ@%%%g a rotor
end portion disposed at the upper portion of the rotor. Figs. 5(A), 5(B)
and 5(C) are views showi ng flow controlling surfaces di sposed on a rotor,
an out er BRIEFEXPEANATAON i OFhEHE DRAWINGS r especti vel y. FREFERRED EMBODI MENTS OF
THE I NVENTION. Fig. 1 shows an exanple of the present invention, wherein

bel ow a frar‘rﬁlﬂ-ﬁ ithiacerass sentaenad ypekashowing anwoxamrle pE|thei present a t ank
(1). adi Sl'ﬁl 5[1?1 on chanmber (4) is disposed through a rod (5) so that when

the frane! Wves downward, the dispersion chanber (4) would be inmersed

in a materiag;d o t i : ) . ~Thes:di rSi (4)
has an upperFlp%t'aP 2& ( %?W?&édﬁgr%% ggkﬁtelgﬂﬂ; v'gl%aé Orfog(ﬂ(lg})é%ﬁgﬁ-a&ﬁm%f rgﬂ&%
(bottom il Rig1(8) which is connected to the upper plate (6) through a stay
(7), and a cylindrical outer stator (9) is disposed between the upper plate
(6) and the Figne8 isl ataroé8)sectionmaieviawsshewing anodhert axample9dd thecyl i ndri cal
i nner stator (1Q0) is, disposed, by which a bottoned annul ar treatnent gap
(12) is fASEPRH dVeadioy contain di spersion nedium Cl1)... between the

stators (9) mnd ( - arn NG AN S ] . Lot | v. t oget her
with the |om@%gp|‘%@ a(’@‘) T IR R XEeéﬁ)aH%fae&%ﬁg‘%‘ﬂ it ?Pb&xk{{g he
center ofrotfie en@Vyit dnatesfolbd dHONRY @ppert port ivhebl Shet Ajtor10) may be forned
separately fromthe |ower plate (8) and then 4 12 April 2002 attached to
the | ower plRige( &(A) Fa(B) hand 5(0ease atiews showimendlgw-opn trod ] fng sexfaces a
cylindrical shape. However, these nay be ({Tgrrr,eded in an appropriate

pol ygonald18BASeAn 8al0t@ha . Oytert HE2 Hor 3G BRING8D StRPOL, aresnechtvaldcal rot or
(15) is inserted fromthe opening port side of the treatnent gap so that
the treatnment gap (12) would be partitioned into an outer gap (13) and an

| nner gapgEFERRED BNH0NMENPSOF THRANVENT I 0nd the i nner gap (14) woul d
comuni cate wth each other at the bottom side of the treatnent gap. The
rotor (15) iRigatl showsdahcexainpld ofetheepriesent aindenvions hwifere (il Gglowad r ot at ed

within the treairrent gap (12) by rotating the drive shaft (16 bs a notor
not showdrame (Zhiwsi¢h darmovabhe upsarst amiesﬁwmga%mﬂ@dwm tg ayienkdddca shape.

Hovever . 4 bpdl¥Yor® Shdnbel e’ f's HsFRRERiLALE & 0d 4370 tHRH WREn SAEPFrand®
(2) moves downward, the dispersion chamber (4) would be immersed in a
material to be treated (3) in the tank (1.

The dispersion chamber (4) has an upper plate (6) which is attached to
the rod (5) and a lower (bottom) plate (8) which is connected to the upper
plate (6) through a stay (7), and a cylindrical outer stator (9) is disposed
between the upper plate (6) and the lower plate (8). In the inside of the
stator (9), a cylindrical inner stator (10) is disposed, by which a
bottomed annular treatment gap (12) is formed so as to contain dispersion
medium (11)... between the stators (9) and (10). The inner stator (10) is
formed integrally together with the lower plate (8) so that a through-hole
would be formed at the center of the lower plate (8). However, the inner
stator (10) may be formed separately from the lower plate (8) and then

4



wiidth of the treatnment gap (12), particularly the width of the outer gap
(13), may preferably be designed to have an appropriate width so as to
exert efficiently the shearing force of the dispersion nedi urh& APHil#002
material to be treated, |ike the case of usual annular type dispersion

t j , L, Fi ti nb Cl [
Ttted i e Eaehtf gor YR, 1ibet) g 8es® ol it taBo T S8 AL AR o) o
fixed b i h t4l bridedi Sidf hht s t
nd port i o cobyedloals e HGRTEET RO TRY % fhribtel Sl bh BRLOdiBte O Sove
C22) fornpsiygonglheylioidrécdli sgapeenber (18) is engaged with an engagi ng piece
C23) installed on the rotor end portion C20) so as to hold the connecting

menber C18) dgdihestreadment gap (iRe, eyl pnsiritenl optamélD) iiseinsented €16 the

Fixed by SPentRE #on] Sid6 Cnahd arelencEar BCAELEY Trestierhgnbcl 130 would,
fixed by GPEALRS O8) Sigs o . efte . |
The ax a5 PR ASEHGT (b sRSIEE o P, 8Fa Y A8erched 2740 ARE e “Oitep

shaft Cl6jap (f3)t Bfd axkainnlel omips (Rt whbwlk) cofminied Bl weeh 280R0hE ¥if fram t he

drive shaft, the axial flow shaft can be rotated separately fromthe
rotation hotttoheside iofetle treztmeptigap20@heshalfor (15) is Fitdacheshbosthanlowsanpl e

wherein th ial fl haf d the dri haf t be dri tely.
' thi S 0Gutlos Aris PELaE] Do AMhFotaLedythdr e Leea tHARE 4AD B Y | ow
haft (25 1S h I ' fr t dri haft, b
i ch ¢ nd oot g, s AR Y RIgh A5 AL fE BF; e, Ol P HalEey e ™

t t Fe1 iR AXdaa! t The | ti f
Che: axi ol Pow ha, P RE) AL BCLALIRMRIGAR afddelC AErer %) and ext ends t owar d

t he inside mdy bbeformedrinsamtapprdpt@atamdl ydonalippbulposhapn ofhd he axial flow
shaft (25a) is connected to a driving source éxr;ot shown) different fromthe

driving oudideof ohet heeadmente gamAflR) ( P8} icudpr befhe Aidith cfobhe outémgan he
dri vi f i hafits, it i ihle t th tati
oS SO By etk B PR bl 5P ARRSRShE Ml B A0 G "
rotor engdfpRiiehely &B@kn@%ﬁd@efmeéf RAELdi¥Pe hatérihrmed in

a substantially truncated conic shape. An in eltotnrr@er%gélotzozégtél s attatched to
t he uppertopbeateedtell, bhika tie tage2df winet eimmuline typé atispamdien sy2iém.has a flow
-in port C26%v'at t he centa:5 so as to cover the conical slope formed on the
upper face ofitmdhectadoretl® pors shown 20)Figsdt \ie 6pnnessingomembesnbl&ois i on
(20) and gt i nl menber. (27). i.s faormed a.conic. ga 9 Lch

communi czgfgﬁe‘jv\ﬂ ﬁthteh‘g’p(%_t epaipriien of & cty_ﬁémﬁdf%]rq'ggﬁ’éieéyﬁl]fhe rotor end
por i on 628);saplal o] hepARYe) 268 Ghel AinkDl Bl AEHHRE"(1637)s ¥4l 6 o1 i ne
the conic gap , appropriat’e outfl ow preventi ng projections 0) may

preferabliy deof@r ehd ppetidn(20handifiRed siyoa wEdi @0( 11 thid Gaddieat r eat ment
gap would not flowin the tank fromthe flowin port (26) through the conic

gap (29) recdiging gnoewe 482k farmddeonftheneonmact ingwmembey eti8nis sngjaedt i ons
30), wherei irall ' d | i i ecti C30
ormod oRL anyengaginelbisd EE0F ndtanad Santies Foben Rad i dkF famac (52). of the
t i d { t i j di
(51" S aRCRb AN e Al d AR i nbited! (1) Bhfthst aEl LT S TP VT
agai nst phetiontdfl ohe A everhafg (PePjigcinsetsed 3Ato hd rotowr &l peoritibe @0) h12

April 2002 treatment gap (12). The outfl ow preventing projections may have

a struct and hehhnggingdvestadion and sfixedibygaowie§24xe formedand the edges of
(25 " a2l 101t GHEGELing BeRornetnnl T YEEHERGH akial T1ow Shaft L) " 7 S
which is inserted into the inside of the inner stator (10). The axial flow
shaft (25) is designed to rotate together with the drive shaft (16). If the
axial flow shaft (25) is installed separately from the drive shaft, the
axial flow shaft can be rotated separately from the rotation of the drive
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the flow of the material to be treated in the tank so that the material to
be treated would be permtted to flowin the treatnent gap of ZEAPP |on
chanber. The axial flow blades may be designed variously. In

shown in the figure, blades (33) for paddl i ng dovvn are di sposed at the S|te
| ocated at, the,inside of the inner stat 10) owthem an axia

f 1 ow prop&haidy (k&) Fig. 3rehpwgean e&@ﬂf’lteh rgt tih§ "PB ]&Wd§hacfl§r§ldnéh€bl ades
e b o V6L St HAIEDE R 198 esre%%)%ér}t%llgnm[év\ghgt filir L%WPSIE@P fifle’s The

tank. At gimfapPIear i ftfermdd, camd ahhexiaDnBlowsstRirer (4549) is anségehar ge
portion(36) for the material to be treated is forned, and at the discharge
port (36) thrmughrihenhalddy peoabiorgof| the dnivesskafdh laswbmlesthe dloillew driveet,

t he di spersi on rredl um (11)

ded th f d Ca
Pl om the %m?f&?fmaBfadﬁ&h?@aialeiiowshéﬁﬁadz%imsmnsmp drWelatmar carat or

rech b crgotr 1€ HARIAT Vhrocutty ofhe dpfhn Baktioh dt Y8 04k 118m rRRE CeBRY  on
of the axp da%'s §'t‘?1‘f’o§é]ﬁft§e (Bt (1% AOURCANE Vehdrd e ihRYUOTLr R HRfeR! 8l o

be treated 1s generate |nt tan at the same tine , per si on
medi um (1gtator (10).tdmd tﬂ@epmﬂboﬂﬁm(dﬂ)th@lmﬂ I fdow f shaft t (BSaP Uitse Eorfiapt {dl 3)
to the inner é;ap (14). On the rotor (15), a circulation port (40) is formed
so that ttead weng;usouraeednmtrnsm»m) di f fieirert fnemetheefauwene tsoerdenfier thap (14)

bort (4oydnyerbarboloahe BHtbeBRIx fhperoliyfaphel “v?héhqoﬁlﬂc%sﬁ'f&f e
ci roul at 1o Borive Gl s TR e 5 ltb@@'%g%ﬁﬁétfow&f shib B BUATE S

shown in I'gure ong's lts ext ng axi a the

the rotoragpdothe ¢diation speed@\wfdelth axiall2]1éWwishaf 2002 In order to control the
fl ow of the dispersion nedium Cll) and the material to be treated (3) when

the rotor (1H)e rotart esd poftion €2t ablthengppenr pord éoms wi hthss ratoey éHess,

projections, lqong slots or |raI [ OOVES, be forned on the face of
each nmentférmehdnray subetaadial] garwnegéf)d 6P i¢e ShanGer Aglapnﬂemylem &lonis

scr e sndoat Gl TLUDGBebe Dhat T8 I5h Pl s 208D ineceRh IS meghere. i
proj ecti qo$) dpscs iMed -if ﬂd?‘tB(%)7995@16(sJé?ﬂér Is01 43 687 bovednghd bsnidaﬁeslo%y be

mentioned. The flowcontrolling surface (41) such as projections may b
provi ded farmeth oaptheommeat tacei ok thekiatgrténd pordpen t(283. ofBetweenntheerotdr to be
treated an n. For,k exanp t hese

may. be preag.m; iofh (2 28 ?@reef;@@ts beR (1 5e o Tatmedag SABiA, Rm @By, St
on the O %h c %at%FB\Sd §a§]ﬁh?an‘é Ot hyf §ﬁrﬁfcet(ﬁ§tl’i@t or

(15) as own 'n out er aces 0 rotor

(15), th?ot@n%hdfmhdhf (Wa@&/ﬁ(ﬁ*r tﬁé qh@ér €8de @mdtﬂeh@nmtt RéntlerCE2MT wiiileh
i nner stator (10) as shown in Fig.5(C). Wien the flowcontrolling surface

(41) is debiriedthe @nntmgap:rﬂzB) e atppr@nam:eubﬂmvhp:refvenbmg phe ecbionge(®0)of t he
di spersi on nedi umél is accel erated, and accordi n(q % t he anount of the
di sper si 8aY rRS€f enab lll)e ffl’l'cﬂi}%ﬂn‘-ijJ ttbﬁﬁhrtbetdiépﬂ%\ﬁﬂlmﬁ dum t(1d26) & ddet hrough

exper | nenFesTheh 1ghg AR 148 f U e (ARt B 31007 oG ROl (G0 bt by

form ng I 42) at a part of about 1/7 to about 1/5 of the
hei ght o %h@h(l)léj'tgeﬁ)a@ge of the rotor, and below this part, formng the

f1 ow contr olRigng showd aneexatp)e of nthieheu eblannireverst inhopyo ject iong. (300r t he
| i ke, a jacket (43) for circu lating a tenperature-controlling medi um such
as cool i Kaerngdnespiral byr emm@ﬁedatoutﬂe)wmeacn ingeprsriec hongut D) areadormedo) .

However hacket rra r ovi on e, rator .o or no acket
oy be ebliTalE R s ein e sBare KBS AR ey Ik b L FedeliRaoh OF; i efidar Cay
wherei n phe (dr SR 8aMN if‘nd when the rotor rotates, the dispersion medlum

(11)... flowing from the treatment gap (12) toward the conic gap (29)

flows against the outflow-preventing projections (30) and returns to the
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12 April 2002 nmedium (11)... is filled in the treatnent gap (12) to about
60 to 90 ~, is immersed in the naterial to be treated (3), and then the
drive shaft(16) is rotated, the rotor (15) rotates w thin thel4fRdk3f0% gap
(12). At that tine, when the axial flow shaft (25) is connected to the

drive shaft (16) as sleovsln inp Fig, .|, the axial flow shaft (25) will rotate
at the sareedingdt gand(k2)ei (the atldewrproNentingnaraiae biong  mayohaie arstauetine | |

orovi ded. SEhEob(Es piBasrarisf laroly ekt TRt dn MBvadeeR o1 RS Yrootes
concentri ?Fﬁélﬁmhaﬁ ¥h§tp¥h?%t§/ttip§§ ;Ctnbf%lﬁ PN flow of the material to be

treated w € generate Ing the axial flow shaft (25a) by a

driving sourqp ehd hRi£NT 16w AXis h@5) iakiaD fewrtdadéart "Forped Whi e 2bhto}62) -
The material to be treated circulating within the tank enters the outer gap

(13) of t hbe tflewmtafetbe gapexiad) ta heotxpateddns thentamk sor that2d)e mitariiel

di i hanb 4), d fl in the ing 14) . Duri thi

er | od. 1 he 16, Serrte ouhd cie et of JonFlath [l ied Tt R AT LA SPARS 01 of
15) f j t i j | .Gl Nt i b
{r ent e byfiiEr; Moz PApS EMCHIAQS B b 8Tode G ool A hE gl "

di sper si oghdpadi@)thenfigube, Hilnedy (@8Yyoe mpddl i eenrhre @ispeyedest ithe ajkéqui d
and then only the dispersed material is discharged into the tank through

t he screehoda3@] atabhe Hpsidepeht theginmerss tater aflilon,andhie lowt Hiemal anc apidle

di spersed_to the dfsi \r@& di spersi bili t% | evel . \When di spersion of hardly

di sper si bf BoWsprashier dénbravided. ppnd dheprat; hts dpper gnds tasbigobliades
Fig.l) th esired ti ¢l i t R u, . oul d be acconplished
in 5 minu Bke PEQ‘F@%HT tﬁ\%@fﬁﬁﬁﬁ'@t?ﬁgkog}{@@ﬁ«ﬂ}uﬁgg $ S O‘E‘bmenti onal

i mrer si ong i i r i invention
is const P%rg:tﬁggow;s(ﬁggfgégﬂ% g?&?ﬁgé Uﬁ@gﬂ@ﬁ?@ﬁé@%ﬁegeegbﬁegpgﬁggp sféld by the
annul ar t#tpetaikspersion treatnent in the dispersion chanber) leading to

hi gher |evel dispersion as conpared with the dispersion nmade by
convent i onal Abtaty apRI@Phiadgesi igsPhgthgi Hinesrstadgs . (10hed fhschaxgeaiportion(3Maf t

(2 provided sepaplly, 14 O RS Ner ! it Rl it D B on o
the rotorg %gﬁeénh@ﬂ 'h&t»'irﬁg; iF 0 hb P shctt '@§ poreK, G LBrCReY ' dvided © the

optimum condi tions for t properties of the materral to be treated. In

addi ti on)tieireae it hforasd alo &t ow sémirhteé shendigpeeyd oh nieditme(1isi. defram tHee
i nnner stator which constitutes the dispersion chanber and the axial flow

shaft carmagerisddéoths beaadedo Adnthecuprercporfiion afhshediispes statornbDum it is
possi bl e Loy Buolth (a8 oR0nPpe'a 41 '@ % 1T HeoBEERstt Al by ke
. would not flow out from the inner gap (14).
By the rotation of the axial flow shaft (25), the above circulation flow
of the material to be treated is generated in the tank, and at the same time
. the dispersion medium (11)... in the treatment gap (12) also flow from the
outer gap (18) to the inner gap (14). On the rotor (15), a circulation port
(40) is formed so that the dispersion medium (11)... which have reached the
inner gap (14) would be returned to the outer gap(13). The site at which
the circulation port (40) is formed, and the size, number, shape and the like
of the circulation port (40), may be suitably be constructed. In the example
as shown in the figure, two long slits extending axially on the periphery of
the rotor body (17) are provided.
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and the dispersion effects into consideration. For example, these may be
provided on the outer face of the rotor (i5) as shown in Fig.5(A), on the
outer face of the inner stator (10) and outer faces of the rotor (15) as
shown in Fig.5(B)., and on the inner and outer faces ofthe rotor (15), the
inner face of the outer stator (9) and the outer face of the inner stator
(10) as shown iq_Fig.S(C).

When the flow-controlling surface (41) is provided on the entire
outer face of the rotor, the movement of the dispersion medium (11)... is
accelerated, and accordingly the amount of the dispersion medium (11)
flowing toward the flow-in port (26) side through the conic gap (29)
tends to increase. According to the results of experiments, it has been
confirmed that such tendency can be suppressed by forming a flat surface(42)
at a part of about 1/7 to about 1/5 of the height of the outer face of
the rotor, and below this part, forming the flow-controlling surface (41).

[n the example as shown in Fig.1 or the like, a jacket (43) for circu-
lating a temperature-controlling medium such as cooling water is provided
at the outer side of the outer stator (9). However, the jacket may be
provided on the rotor or the like, or no jacket may be provided on both
sides.

Accordingly, when the dispersion chamber (4) wherein the dispersion

8
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The material to be treated circulating within the tank enters the
outer gap (13) of the treatment gap (12) through the flow-in port (26) of
the dispersion chamber (4), and flows in the inner gap (14). During this
period, the dispersion medium (11) to which movement is given by the rotor
(15) functions to finely grind the solid particles in the material to
be treated by the impact force or the grinding force generated among
the dispersion media, and the finely ground particles are dispersed in a
liquid and then only the dispersed material is discharged into the tank
through the screen (87), and by repeating this operation, the material can
be dispersed to the desired dispersibility level.

When dispersion of hardly dispersible pigments was conducted by use of
the apparatus as shown in Fig.1, the desired particle size (at most 0.2 um
could be accomplished in 5 minutes of resident time, while it took 50
minutes by a conventional immersion-type dispersing apparatus.

The apparatus of the present invention is constructed as above, i.e., the
material to be treated is dispersed by the annular type dispersion treatment
in the dispersion chamber, leading to higher level dispersion as compared
with the dispersion made by conventional stirring blades using pins or pegs.
When the axial flow shaft is provided separately from the drive shaft

9
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dispersion medium moving within the dispersion chamber, which comprises:

a dispersion chamber,

a cylindrical outer stator and a cylindrical inner stator dispoed
inside of the cylindrical outer stator for forming an annular treatment gap
in the dispersion chamber,

a rotor inserted into the treatment gap for partitioning the
treatment gap into an outer gap and an inner gap,

a drive shaft for rotating the rotor,
an axial flow shaft which is inserted into the inner side of the inner
stator,

axial flow blades which are disposed on the axial flow shaft so as to
let a material to be treated flow so that the material to be treated
would flow into the treatment gap of the dispersion chamber,

a circulation port formed on the rotor so that a dispersion medium
contained in the treatment gap, together with the flow of the material to be
treated, would pass through the outer gap, flow in the inner gap and return
to the outer gap,

a discharge port for the material to be treated, formed on the inner
stator, and
a screen disposed at the discharge port, for separating the dispersion

medium from the material to be treated.

2. An immersion-type dispersing apparatus according to Claim 1, wherein the
axial flow shalft rotating the axial flow bladels communicates with the
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#S109%& ()dri®@"sha®t rotating the rotor is formed hollow;the axjal flow shaft is
10":s109% & () - &3SH109% & ()-9! SO@10% "-"& ()-plI11111JJ_@3 10% & () -

| f S" 109 | Rer@l {hedotm pas: t&yougtoho_tiowodmve shaft and the lower end of the axial

flow shaft is inserted into the inner side of the inner stator.

4. The immersion-type dispersing apparatus according to Claim 1, wherein a
Tlow-controlling surface such as unevenness, projections, spiral grooves

or the like is formed on the outer side of the rotor.

b. The immersion-type dispersing apparatus according to Claim 4, wherein
the flow-controlling surface is formed on the outer face of the rotor and

the outer face of the inner stator.

6. The immersion-type dispersing apparatus according to Claim 4, wherein
the flow-controlling surface is formed on the inner and outer faces of the
rotor, the inner face of the outer stator, and the outer face of the inner

stator.

7. The immersion-type dispersing apparatus according to Claim 4, wherein
about 1/7 to about 1/5 in height from the uppermost part of the outer face
of the rotor is a flat face, and below the flat face, the flow-controlling

surface is formed.

8. The immersion-type dispersing apparatus according to Claim 1, wherein an

upper portion of the rotor is formed in a substantially conic shape, and an

inlet member is faced to the upper portion wherein the inlet member has a

flow-in port at the center and covers the upper portion of the rotor, and

between the inlet member and the upper portion of the rotor, a conic gap
12
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