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(57 ABSTRACT

o . (65)
The invention relates to a stator for a flotation cell to be used
in the flotation of slurry-like material, such as ore and con- U
centrate containing valuable minerals, by means of which

stator the orientation of the slurry flow created by the flotation (30)
cell rotor can be controlled. The stator is composed of at least Apr. €
three structural elements to be installed around the rotor pro-
vided with at least one flow regulator. G I
B
7 Claims, 2 Drawing Sheets (52) U
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re better resistant to the strains caused by the
ing slurry treated in the flotation cell.

nufacturing, according to the invention, the struc-
nt of the stator, made of one or several flow regu-

ing element attached at the end opposite to the supporting
structure of the flow regulator, the desired final structural
element is coated for example by rubber lining, in order to
make the structural element better resistant to the wearing
effects of the slurry material treated in the flotation cell and
containing solids, such as valuable metals.

The invention is described in more detail below, with ref-
erence to the appended drawings, where

FIG. 1 is a schematical side-view illustration of a preferred
embodiment of the invention,

FIG. 2 is a schematical side-view illustration of another
preferred embodiment of the invention,

FIG. 3 is a schematical top-view illustration of a preferred
embodiment of the invention, and

~ Al 4 4l

FIG. 4 is a schematlcal top-view 111ustrat10n of a stator 20
1
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ments includes three flow regulators 44, 45 and 46 arranged in
the same supporting structure 43. The structural elements 42
are arranged around the rotor 47 of the flotation cell, so that
the edges 49, 50 and 51 of the flow regulators 44, 45 and 46
5 placed nearest to the rotor rotation axis 48 are located at an
essentially equal distance from the rotor rotation axis 48.

The invention claimed is:
1. A flotation cell for use in the flotation of slurry-like
material, such as ore and concentrate containing valuable

1o minerals, the flotation cell comprising:
a rotor mounted to rotate about an axis, and
a stator including at least three structural elements angu-
larly spaced apart around the rotor,
s wherein each structural element has first and second oppo-

site ends and comprises at least two flow regulators, a
supporting structure that is attached to and interconnects
the flow regulators at the first end of the structural ele-
ment and by which the structural element is connected to
the flotation cell or to a stator fastening structure in the
ﬂotatlon cell, and connectmg element interconnecting

Porlrmail a

|5 )

structure 3 are further both coated by a wear-resistant rubber

ctural According to FIG. 1 the structural e]lemeut 1 of the stator, the How regulators af the second end of the
used in a flotation cell, 1s formed of one flow regnlator 2 and element. .

posed of asupporting structure 3 attached to the other end of the flow the flow regulators of each structural element ar
regulator 2, whereby the flow regulator 2 can be connected to 25 substantially parallel to each other,

rately the flotation cell or to a stator fastening structure installed in and a .structural element is manufactured by :

e and the flotation cell. The flow regulator 2 and the supporting casting the ﬂow regulators, the supportlng str

ators, the connecting element, assembling the flow r

RETITT =R =1y

interconnected hyv a sunvborting

nectrng;elernent by Welcﬁng

L LA AL
o e OTITO L Gl

ﬂnw reommnra 1 2 and 13

regu-

s [ AU SO S

im 1 wherein the flow
t are identical in cross-

m 1_wherein atleast two.
ment are different in

“,\ng;nrl ’T‘L

Kk BLRE A0

structure 14 common to the flow regulators 12 and 13, by

Fptranhns ] n1nvv\r\v\t

lators 12 and 13, the supporting structure 14 and The connect-
mg element 15 is manufactured by castlng, preferably in one

2. X flotation cell accord'mg to cla1m 1, where1 fhe flow

and 13 can be connected to the flotation cell or to a stator 35 t'he supportlng structure thh Is attacheﬂ ﬁh?ﬂ
~~iagtellnr st hodlretiseanetl vt i vioediofi ce. latonss
the flow regulators 12 and 13 that is opposite to the supporting
structure 14, there is installed a connecting element 15,
whereby the flow regulators 12 and 13 are also intercon-

at.one end of the structural element.. ...
3. A flotation cell accordlng t

regulators of each structural ele

section.

thaflosanm. an 4 A flotation.cellacenrdino to

Iy flow regulators of each structura

cross-section.
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RY AGITATOR FOR A FLOTATION SUMMARY OF THE INVENTION
DEVICE

Accordlngly, a first aspect of the invention pr0V1des an

D nnlication nnde ___auxiligrv acitator for a flotatian de
- ——

.;‘:a—==

R P A

PO ST e ORI AT e RO | PTG,

000315 filed on Mar. 16, 2004, entitled, “AUXILIARY AGI- means, and a dnve shaft dlspose 1ntermed1ate tI

ing: TATOR FOR A FLOTATION DEVICE” which claims the means and the primary rotor, the auxiliary agitator in
1ent benefit of Australian Patent Apphcatlon No. 2003901207 an auxiliary agitation blade adapted, in use, to sup

~A ) . . . Blad ne Maw 17 2007 T e B R e

10 connectmg means 101" connectmg the blade to the dme

FIELD OF THE INVENTION shaft intermediate the drive means and the primary rotor.
Preferably, the angle of incidence is constant along the
The nregent, invention.relates to flatation devices of the tyne. Janath nxfﬁgqﬂ hlada ae i A8 2 inl, 1mﬂ9]1qiﬁf1 I]i\ghxlaan S
11sed in mineral csengratinn 9mr1 will be described %Prmnaﬁpr Aogrnne and qvmmﬂ) 75 dagrenayith "f;‘i‘lfﬁﬁf’hﬁh\."!}"CCI‘.Q‘L’DJ‘““»vum. -

with reference to this application. However, it will be appre- 15 travel of the blade. Alternatively, the angle of incidence varies
ciated that the invention is not limited to this particular fieldof ~ along the length of the blade, as in a propeller. In another

use. embodiment, the pitch of the blade is adjustable depending on
specific system parameters, such as slurry density, slurry
BACKGROUND OF THE INVENTION viscosity or flow characteristics within the tank.

20 Preferably, the blade includes a substantially straight lead-

The following discussion of the prior art is provided to ing edge. However, in alternative embodiments, the leading
enable the invention to be placed in an appropriate technical edge may be curved.

context, and to facilitate an appreciation of the advantages Preferably, the blade is releasably connected to the shaft to

that flow from it. However, references to prior art should in no allow its position along the shaft to be adjusted. However, the

way be considered as an admission that such prior art is 5 plade is preferably connected to the shaft at around the mid-
widely known or forms part of common general knowledge in height of the tank.

Preferablv. the connecting means include a. Qlamn More

e

el

jﬁg Hﬁ %i agltatdrmﬂmor ﬁm 30 are subsfanfially identical. Fven more preIeraBly, inner WaHs separd

itor, is normally disposed within the tank to agitate of the clamp together define a generally cylindrical clamping within
An aeration system is also provided to direct air surface. Alternatively, the connecting means take the form of the slu
sure into the agitator through a central conduit welds or bolts. under
thin the drive shaft. Suitable r eageqts are .315_0 Preferably, the agitator includes a resilient protective layer formec
ch coat the surfaces of the mineral particles within 35 coating its exterior surfaces. More preferably, the layer is added,
o make the narticleg h_vdrnnhnhm S0.As 1o ‘r\refer- - cavgator thon 2may thick D‘mv,_m,\ winfpeeble thndovenig the <In
AClUOL ulerll PREN SRR SR A I ) SRS W W iJL el Lowd il ULJ 5 LLBT Lc.f} L oLy
entially promote bubble to partlcle attachment. As bubbles between around 5 mm and around 7 mm thick.
dlspersed by the rotor rise toward the Surface ofthe tank they Preferably, the agltator lncludes a palr Of the aux]hary
- P Y NS RURPLY . PRORPUN I DRI, I 1 PR “KE\J ﬁgml srhicl . o S
m k3 X E . = = - et = b I 52
least over a lip and into a launder Whereby the valuable mmeral connecting means. Alternatlvely, the agltator 1nclude
neter particles suspended in the froth are recovered from the tank as three of the blades, in use equally spaced around the
MBI i e = caam —ameneom o aae geengeee g - A TIUNEYAl caneentrate The, Sangue. partisles. rf[pq;%ggosgg,s&,_w,vefgk%ﬁh%ﬁueggggsjdoao havina acenriatad fannactin
pended in the slurry, along with those mineral particles not Preferably, in use, each blade intersects the shaft at an angle
removed by flotation, are discharged from the tank through a 45 of incidence of around 45 degrees.
bOttOm Outlet The bOttOm Ouﬂet Often lnCOrpOrateS a dart or According to a second aspect the invention provides agi_

inch valve, which is opened to allow the remaining slu atlon means_for_a_flotation device of the type nreviouslv. .

cesses. Aw awtornatic contrel systerng typirah fuurpuranm:g a dive Sﬁﬂp
a hqmd level sensor and a PID LOHU'UH&I‘ regulau,b a comrol 50 a pnmary rotor connected to one end of the drive shaft to

R R 1. PRER LT s 1 Rl

e TSI LRI ey T Le

SO L VI Gy
LS. Pat, Mo, -

et above. g i i3 a4
le is releasably connected to example of a rotor that is used in prior art devices in this field. Preferably, the agitation
long the shaft to be adjusted. As flotation devices increase in size, the agitation input the shaft to allow its positi
ly located substantially at the energy must increase proportionally. Moreover, for a large 55 However, the blade is pref
flotation device to maintain efficiency, it must be capable of mldpomt of the drlve shaft
anamvnirnd il A R A DIY, LA amiialilng FIsisE VR b‘C"JSﬁJLTi l;‘,;’"ﬂc*';; &= lrinatinent that ashisuad b o < <
f the same total v olume three phase environment including water, solids and air. oroup of ‘;maller ce
ize of flotation devices has increased, According to a third aspect, the invention provides a flota- In recent years, 1
reasons. However, the design of such 60 tion device including: primarily for econo
latively unchanged. Accordingly, for a tank for containing slurry incorporating minerals to be devices has remain
bove, these large flotation devices are extracted, the reasons mentior
erms of flotation efficiency. a feed inlet for admission of slurry into the tank; often not optimisec
ect of the present invention to over- agitation means, as defined above, to agitate the slurry It is therefore an
meliorate one or more of the disad- 65 within the tank; and come or substantia
t, or at least to provide a useful alter- aeration means to aerate the slurry whereby floatable min- vantages of the pric

erals in suspension form a surface froth. native.
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W a ctator enrronnds Thp PR o e cecnired tnoether hv halts 1R anrl each including rneblade 13 . i e i

. PT‘P‘FPT‘/Il‘\]V .a nerinheral qverflow lmmrlpr extends. aronnd The inner Walls of the clamn define a (‘vlmdrwal (‘lammno .
‘ surface 19, e e e gy e e e the inside Tnn nfthe
es froth from the surface A 6 mm rubber coatmg 201is prov1ded on the outer su

@pyfineps Lo LU i atezfeeably g, o sk PR pclpdeasiiclvmr oot anl

Juit for direc om the blower into the rotor. mechanical abrasion.
ferably, the conduit includes an axial bore extending In use, the agitation blades 13 define an axial impeller to
he drive shaft. Alternatively, the conduit is disposed ~ supplement an axial flow induced in the tank by the primary
ir into the rotor from underneath. rotor 6. The diameter of the impeller is around 15% to 35% of
\bly, the flotation device includes a froth deflection 10 the diameter of the flotation tank.
nding aronnd the drive shaft adiacent the top of the_ An aeration system including an air blower and a fluid
smallest diameter of the cone being at its lowermost conduit (not shown) is also provided to direct air from the
st the rotor. More preferably, the deflection cone is blower into the rotor 6. The conduit is defined in part by an
o deflect froth outwardly toward the overflow laun- axial bore (not shown) extending through the rotor drive shaft

nigrates toward the surface of the tank. Even more 15 7.

/, the deflection cone is disposed to prevent vortex- Inuse, the rotor 6 induces a pr; imary flow through the slurry

tapkeomfoea as indicated by, arcows F1_ The orimary. flow. confiononsly ...
Preferably, the aux1hary agitator is adapted for use in a recircuiaies ihe sluny at the botiom of ihe tank to mainiain Lhe
flotation device having a tank with a capacity of at least 50m?>. particles in suspension. The aeration system continuously
20 disperses air into the rotor to form fine bubbles, which collide
BRIEF DESCRIPTION OF THE DRAWINGS w1th and adhere to the valuable mineral parncles in the sluny
LA LU R T et Pt e BT e e S e e e e i At o A AL
oward the suriace, A preferred embodiment of the invention will now be enriched surace nuth Ab lh" iroth ﬁC
lection cone 11 for described, by way of example only, with reference to the it is directed radially outwardly by the

accompanying drawingss in which: 25 recovery through the overflow launde

ndary flow through FIG. 1 is a perspective view of an agitator incorporating The primary rotor 6 also induces a s
wever, as flotation agitation means according to the invention; the .slurr.y as 1nd1eated by arrows F2.
oW 1nduced byr Ehe 7 FIG. 2 isa side view of the agnator of FIG 1 devices increase in size, the seconda
Fis. 3is aiop view ol an auxiiary agitaior according o thic b R T 0 o
AN I s wLe v R o Eﬁj\ o 2 ‘vun,‘n,\mnu,\ﬂnwnlm et

[N

1%

surikce, (ie

cdary how icdoced by dhie primary robo g S . e . .
-sufficient to draw these particles back into inciIGe:alisnd Ste}gl;ni‘ti tscfe view of'a typical flotation device alone is ofter
- of primary rotor for refloating, thereby P & & ’ the mixing :
efﬁeiency. This Problem is particularly rel- PREFERRED EMBODIMENTS OF THE reduclng the
devices of capacity greater than around 150 INVENTION 35 evantin flota
arger. m? to 200 m’

i i Th ili
gitator 12 increases the secondary flow, F2, Referring to the drawmgs there is shown an agitator 1 for ©anail

in large flota

h tanl- rantaine a chiemr incoarnaratina. 008

siume. It achicoves

g & ‘L.L'Jﬂ/f (A%

deV1ces to an extent comparable to that of a

a fatatinn tanl- 9
mar Cr ceis of equavalent t
40 (s BY Ic

secondary flow turnover rate. This, in turn, draws floatable

g p olv

erally ﬁat base 3 and a subslantlally cyl1ndr1cal s1dewall 4

current, Wi thoréases the

e e e ?Xtelldlng upwardly from the base' HOWGVGI, itwill be appre- narticles that have dronned ont afthe froth 7zane down throneh .
and Gunts 1n o vn St Col : amdaa Ala e ] . L o o . ciated tﬂat ln al[emau\/e emDOdlnlelf[S [anKS OI Other Sha‘pes . ;1,‘ st
and sizes are used. A perlpneral overtiow 1aunder 5 extends lnCreaSlng the probablllty that these parthleS Wlll be

arormd the 1ns1de. top of the sidewall for removing mineral 45 refloated, and hence increasing the overall efficiency of the
enriched froth as %t floats to the surface. recovery process. In addition, the auxiliary rotor also facili-
| Lhanminier ! Ar.disnaspdsasnieipsheciemanihiaho - fatés Gispersion of reagems aqaed o Te siufry tirlugn T
tank. The agitator includes a rotor 6 mounted on one end of a reagent addition tube 21 extending downwardly through the

centrally disposed drive shaft 7 extending axially down- deflection cone 11. This effect occurs primarily because of the

wardly into the tank and driven by a motor 8 and associated 5, jncreased downward pumping action induced by the auxiliary

gearbox .(not shown). The other end of'the .drlve shaft includes agitator, which forces the reagent enriched pulp downwards

a mounting flange 9 adapted for connection to the motor. A into the primary rotor for reflotation. It will be appreciated

e _stator 10 18 also pr0V1ded around the rotor. that the invention therehv nrovides hath nractical and com-
4 the drive shalt mercia ﬂv s1g1111]c ant advantages over the prior art. A froili aetlection cone 11 exi€nus al
cone is oriented 55 Tt will be appreciated that in other embodiments many adjacent the top of the tank. The deflec
s lowermost end components of the flotation device described above may be such that its smallest diameter is located

substituted with suitable alternatives. For example, the aux- nearest the rotor 6.

I\D_{lv;‘7p_cg’l'\_g_{:f ata . o 1 TP - Anonviliormy agitator 19 ¢ connactad
 substantially midway between the underside of the  means, such as welds or bolts. Also, the coating provided on pos
on cone 11 and the top of the rotor 6, as shown in FIG. 60 the outer surfaces of the auxiliary agitator may be formed defl
1G. 2. The auxiliary agitator 12 includes agitation  from an alternative material such as polyethylene and may 1 a
13 extending radially outwardly from diametrically also be of a different thickness. In one embodiment, the blac
>sides of the shaft 7. Fach blade 13 intersects the shaft ~ auxiliary agitator includes a curved leading edge, similar to opp
sle of incidence of around 45 degrees to the shaft axis ~ that on a propeller. The auxiliary agitator can also be shaped ataj
65 to have a variable angle of incidence alone its lenoth. More- _ o . 14.

ing halves 16 and 17 conventlonal ﬂotatlon cells it will be appre01ated that the The clamp is formed from two ¢l
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mav._be annlied to ather flotation.cells.. such.. _ _A8 The fatation device a

Prl;n the drjyﬁ shaift,

ardino to claim 1 whereinthe, .. .. ... ...

Y as.

i anviliary am‘mfmmh]aiew Lgns
yafition has been described with reference least one of a clamp, welds and bolts.
, itwill be appreciated by those skilled in 16. The flotation device according to claim 15, wherein the

vention may be embodied in many other 5 clamp is formed of two inter-engageable clamping halves.

17. The flotation device according to claim 15, wherein
inner walls of the clamp together define a generally cylindri-
cal clamping surface.

18. The flotation device according to claim 1, wherein the
auxiliary agitation blade comprises a resilient protective layer

The invention claimed is:
1. A flotation device comprising:
a tank for containing slurry incorporating minerals to be

extrz}cted; o ) coating its exterior surfaces.
a feed inlet for admission of slurry into the tank; 19. The flotation device according to claim 18, wherein the
an agitator to agitate the slurry within the tank comprising  protective layer is greater than around 3 mm thick.

a drive mechanism, a primary rotor connected to the 20. The flotation device according to claim 18, wherein the

driye mechanism b}’ a drive Shaﬁs and an auxili.ary agi- 15 protective layer is between around 5 mm and around 7 mm
tation blade, the primary rotor being adapted to induce a thick.

primary fluid flow and a secondary fluid flow above the 21. The flotation device according to claim 1, comprising a
primary fluid flow within the tank, and the auxiliary pair of said auxiliary agitation blades, which in use extend
agitation blade being disposed for coaxial rotationabove  radjally outwardly from diametrically opposite sides of the
the primary rotor to induce axial fluid flow in a down- 57 drive shaft.
ward direction, thereby to supplement the secondary 22. The flotation device according to claim 1, comprising at
flow induced by the primary rotor; and least three of said auxiliary agitation blades, which in use are
an aerator comprising an air blower and a fluid conduit for equally spaced around the perimeter of the drive shaft.
directing air from the blower into the primary rotor so as 23. The flotation device according to claim 21 or 22,
to aerate the shurry whereby floatable minerals in sus- 25 wherein, in use, each auxiliary agitation blade intersects the
pension form a surface froth in the tank. shaft at an angle of incidence of around 45 degrees.
2. The flotation device according to claim 1, wherein said 24. The flotation device according to claim 1, wherein the
auxiliary ag itatithade jduees substantiallv only axial flow flnid condnit comnrises an axial hore extending thronoh the

1 device according to claim 1, wherein the 3 The ﬂotatlon deV1ce according to claim 2, wherein the 30  25. The flot
isposed to direct air into the rotor from auxiliary agitation blade, in use, acts as an axial impeller to fluid conduit
supplement an axial secondary fluid flow of the primary rotor. underneath.

1 device according to claim 1, comprising a 4. The flotation device according to claim 2, wherein the 26. The flot:
‘the rotor. auxiliary agitation blade is part of an axial impeller. stator surroun
1 device according to claim 1, wherein the 5. The flotation device according to claim 1, wherein the 35 27. The flot
for use in a three phase environment com- auxiliary agitation blade defines an angle of incidence that is agitator is ada
Is and air. substantially constant along the length of the blade. prising water,

1 device according to claim 1, comprising a 6. The flotation device according to claim 5, wherein the 28. The flot:
ne extending around the drive shaft adja- ang]e of incidence is between 15 degrees and around 75 froth deflectio
e tank, the smallest diameter of the cone degrees with respect to the direction of travel of the auxiliary 40 cent the top o
nost end nearest the rotor. agitation blade. being at its lov
1 device according to claim 28, comprising 7 The ﬂotatlon device according to claim 1, Whereln the 29 The flot:
=swlangpderartesdinmsrrandixdonidaipaionrreastesp umhmﬁfg} P TSTR (G s TG PVt P CRATA

of the tank and wherein the deflection cone is disposed to varies along the length of the blade
1 O TN TSSO S B -
tank. on specific system parameters.
1a1m 8, wherem the 30 The flotation device according to claim 28, wherein the 9. The flotation device according

cone is disnosed fo prevent xortexing at the tank e e e e ale etk

COSIly and 0ow churacterisiics wilhin ‘he fans. B il . . . . .
10. The flotation device according to claim 1, wherein the 31. The flotation device according to claim 28, wherein the

T — o e TR e T T e e ey \,.\“. P N T
agnm:mn Ylade comprises a SLIbS'[E“nU&Hy straught AUXKLIAEY  agilaliCl tiade 15 Jgeated sutiaiitlalily Imaway

P N hetween the ton of the rotor and the battom of the deflection
L =R =]
11. The flotation device according to claim 1, wherein the COI:E e . ] .
Ry v bt m by leadmng edge of the uumnary dbl[atlfﬂl biade 1s curved. CY e R H LA s

a reagent addition tube ex
through the deflection con
33. The flotation device
agitating a slurry containit

60 34. The flotation device
tank has a capacity of at le
35. The flotation device
auxiliary agitation blade 1
around 35% of the tank di

ing downwardly into the tank 12. The flotation device according to claim 1, wherein the

auxiliary agitation blade is releasably connected to the drive
shaft to allow its position relative to the primary rotor to be
adjusted.

13. The flotation device according to claim 1, wherein, in
use, the auxiliary agitation blade is connected to the shaft at
around a midheight of the tank.

14. The flotation device according to claim 1, wherein the
auxiliary agitation blade is connected to the drive shaft for
* & conjoined rotation with the primary rotor. * s

ording to claim 1, adapted for
p to around 55% solids.
ording to claim 1, wherein the
S50 m”®,

rding to claim 1, wherein said
a diameter of around 15% to
ter.
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1 2
R FOR A FLOTATION MACHINE arranged to a rotatable shaft, air ducts that are arranged to
protrude downwards from the cover disc defining a space for
ational stage application filed under 35 USC 371 the slurry in the interior of the rotor. The air duct walls extend
ternational Apphcatlon No. PCT/F12005/000422 from the interior of the rotor to the periphery of the rotor thus

TIea'CRL. 4, 20U, Hna Claims PrioTHy UNGET 55 S 1Y 0T 3 forming mixing and pumping blades ot the rotor. Slurry
Finnish Patent Appheatlon No. 20041297 filed Oct. 7, 2004. grooves are defined by the outer surfaces of the air duct walls,
The present invention relates to a flotation machine that is the shnrrv orooves heino_in finid communication, with the

gy e e e S

r rhcumeh are arr: anwed ﬁm co mdurtmw
A collar is arranged inside the rotor to
Ity space and to gulde the slurry ﬂow

used 1or recovering valuabie ingreaients rom sturry, such as
slurry that contains minerals. In particular, the invention
relates to a rotor of a flotation machine, which rotor is 10
arranged to rotate for setting the slirrv fed inta the flotation
it i cross-How
ce’;l i metlun und
A flotation mac
ents, such as metal

space for the shorm
air into the air dus
en01rcle part of th

T fiie: e o Off M fotor S & ¥
effect.

The collar is preferably arranged to the lower ends of the air
ducts. The collar is fitted to the rotor so as to rotate along with

persing air into tHe s hll’i"/
-used for recovering valuable ingredi-
centrates, usually comprises a flotation

nlet aperture for feeding slurry into the 15 et ; cell provided with
ture for letting the non-flotated mate- the rotor. The collar, as being rigid and fitted to the air ducts, cell, and an outlet
thanoll . Thaaienaadad fave nenntine tha sunports the air ducl_%?i,f,lfiﬂ%kﬁﬁéh?@@t structure rigid. g e . .. wialia tailinea .
providing an air froth is fed to the rotor through a duct arranged to the shaft of Typicaily, the rotating shaft is hollow
or. Often, the air the rotor. When rotating the rotor, air is fed into the slurry,and ~ channel for dispersion air to flow into th
essentially equal air bubbles are dispersed therein. Air bubbles flow upwards 20 ducts are essentially vertical and arrange
. amhodiment.of =npodarteuthe nvdore plthe sbraniberatboudnrranfrath bad «distances fromugna. anathar. Acpordine
lower ends and Reversed flotation is a process where Valueless ingredients the invention the air ducts are open at tl
are made hydrophobic and the valuable material remains closed at the upper ends by the cover dis

of the present non-flotated and is removed as tailings from a flotation According to one preferred embodin

ed to the cover machine through a discharge opening arranged close to the 25 jnvention the number of the air ducts ar
h other is six or bottom of the cell. disc and installed at equal distances from
% of the radius The dispersion mechanism of a flotation machine com- higher and the height of the air ducts is 4

prises a rotor and a stator. For example, U.S. Pat. No. 4,078,
026 discloses a flotation cell with a rotating rotor and a sta-
tionary stator, which is arranged to encircle the rotor. The 30
rotor fastened in a hollow vertical shaft rotates in the slurry

of the cover disc. The air duct walls are |
divergent, and they are advantageously ¢
center of the rotor axis, so that the wall ex

>rably mutually
ted towards the
ions intersect at

Zalls pr eferably and air is fed through the rotor into a clearance arranged the center point of the rotor. Thus the alrd
e design of the b . : form an angle of 15-30 degrees. In additic
e etween the rotor and the stator. The rotor comprises vertical . . > T

schatge surface blades defining alt t ir ducts and sl alr Aucts prejeraniy ensures tar e air ot

. g alternating air ducts and slurry grooves. . .
unlforrrlly from WO 02/081093 discloses a rotor that comprises vertical air 35 with r espeet to the slurry extends essentic
fore, air can be ducts and a cover disc whereto the air ducts are arranged. The e cover disc to the bottom of the rotor. T
tially along the air ducts are open at their lower ends and closed at theirupper €4 thfough the air ducts into the slurry e
ends by the cover disc. The walls of the air ducts radially ~ Whole height of the rotor.
pace defined by extend from the interior of the rotor to the periphery of the The slurry grooves and the internal slu;
setialr il an vuves v ai - Guver ans oL v rovoc vamonsargteand. fr st ettt e L gl gﬁhﬁﬁﬁfbﬁﬂ%ﬁﬁﬁf@%ﬂﬁ%ﬁﬁﬁ@ B
ances remaining rotor volume. rotor. The air ducts are arranged at essentially equal
Iry in When rotating, the rotor of the present invention creates a from one another. The air ducts define a space for th
- duct pumping effect that makes the slurry flow into the internal the interior of the rotor and the outer surface of th
lucts. space defined by the air ducts and the cover disc in the rotor. walls define slurry grooves that alternate with the
form 45 Majority of the slurry flow passes through a collar arranged to The air duct walls are mutually divergent and dive
n the encircle the slurry space. The collar is preferably attached to each other in the direction proceeding outwardly
walls_ _ ._the lower ends of the air duct walls and extends intathevotor .. center nart of the rotor.The auger edoes of the air ¢
. The cross sectional diameter interior and towards the cover disc a distance that preferably define the periphery of the r
s towards the lower end of the corresponds to one half to one sixth of the height of the air of the rotor preferably decre
1annels from the hollow shaft 50 ducts. The collar may extend towards the cover even a longer rotor. Air is conducted via ¢
distance than one half of the height of the air ducts. The total into the air ducts.

es an improved rotor for a gas height of the collar is not limited to the height of the rotor or The present invention pre
tion machine. The rotor of the the air ducts, since the collar may extend outwards from the dispersion mechanism ofa
preventing sanding effect on periphery of the rotor and towards the bottom of the flotation present invention is efficier
ine and provides efficient gas 55 cell. The slurry exits the slurry space via slurry grooves the bottom of the flotation n
Irophobic particles and dis- between the air ducts. dispersion that makes the
act. An object of the present According to the preferred embodiment of the present persed bubbles to get into

fovmonca af o neine ogf mator . dougpiaadateseal mininoandenauinabladasaseconpond e, s . ipHanEon o to imnenua the

dlsclosed in WO 02/081093. The rotor accordmg to the each air duct protrudlng towardb the center of the rotor ie.

- ; P

€ present 1vention an internal m

obscrved 11 COMNeCton WIth the operation O eprror emBOodTMent o g and

rotor. Cross-flow effect means that aerated slurry returns into pumping bladeis an essential part ofthe air duct and therefore

the dispersion mechanism immediately after having exited represents an extension to an air duct.

tha mechanism.. The eseantial.navel fratures af the invantion., ...  Accarding to tha nreferred. emhodiment af. the nrecent.... .
are enlisted in the appended claims. 65 invention the cross section of the air ducts is U- shaped

The present invention is a rotor of a gas dispersion mecha- Wherem the branches of U forms the air duct wall and the
— e wicwatahowcad ina Aadaticn miachina camaseicine o cavae dicn,, AWanen
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i evunsedtesiivatn enathananhedimepieithommmanntin  ~ialesesbudeeadavalogoks
the cross section of the air duct is angular. According to one ure in the flotation cell impe
more embodiment of the present invention the cross section  total volume of air bubbles
of the air duct is V-shaped. defined by quantity and size

The invention is described in more detail below with ref- 5 as percentage of the total ce
erence the.annended drawinos where . _ is. the more opportunities th
ment. The smalier the bubbies, the higher is the volume due to FIG 1isa schemat1c 1llustrat10n of a preferred embo
weaker buoyancy force and thus slower rise velocity. Thus, ment of the invention, seen from below,
the theoretical ultimate aim would be to disperse a maximum FIG. 2 shows a cross sectional side view A-A of
10 number of bubbles, which are just big enough to carry the embodiment of FIG. 1,
mass of the particle. FIG. 3 shows a perspective exploded view of the prefer
Sanding was completely eliminated in conditions where embodiment of FIG. 1 and FIG. 2, and
standard rotor left 17% of the sand at the bottom of the tank. FIG. 4 shows a cross sectional side view of a secc
The efficiency of air dispersion was improved. In water the embodiment.
15 standard rotor could create an air hold-up of 11.5% and this The rotor of FIGS. 1-3 is arranged to a hollow shaft (
- 1mnrnvp(l rotor conld ingcreasethe airhaoldaun TPL'?')OA\ with the chavg) Aigo 16, Adx o M ova attochad da

ng same air flow. The reason for increased air hold-up is that the coverdisc 16. The walls deﬁmng the air ducts 20 exten

.o Zinmibbloe croated by the. imngayed rofor srare. cmaller and. e rervprdianetativadreantboeteredes pfitho po

T of the disc a distance that is  thus remained a longer time in the cell, 16, radially towards the ¢
s of the cover disc 16. 20 Inanindustrial scale test at 40% solids by weight, the rotor 50% of the length of the r
ly divergent and the extension of this invention was able to disperse 20 m*/min of air against The air duct walls are m
o0y - e TITET Ok Tae waiis iETeest @ fue caST DO Ot e rodon The 7 o i Viadn vy u s

ned is: air duct walls diverge from each other in an angle of 20 The invention
dispersion mechanism to be used in a degrees. 1. A rotor of a
> rotor comprising: Channels for conducting air from the hollow shaftto the air 25 flotation machine
achment to a rotatable shaft, ducts are arranged inside the cover disc. Air flow enters the air a cover disc fo
z downward from the cover disc in an ducts via apertures 12 arranged to the cover disc 16 The air ducts exter

I?{\tvpf,?b‘m Aalis T‘;"{’Frﬁ”‘ tathaa f"srf;l;‘ Ty o J}“‘-L R W i R it ! : PA -

or whereby the rotor defines a space for the point of thewallsdeﬁn_mg_the air. ducl_Accorde_toanotheL ery. of the
d of the air ducts, the air ducts being defined embodiment of the invention, air is introduced into the air 30 sturry i
valls extending from the interior of the rotor duct through a channel arranged inside an air duct extension by air d
hery of the rotor and forming mixing and 13. to the p
ades of the rotor, wherein outer surfaces of The slurry grooves 18 defined by the outer surface of the air pumpin

PPy Y ann

~Aafina slirgysaanesradthatay wiriseinnmitfetialnimeans s e nc sy paies

ij%iﬁlcﬂ%mujaﬁargia111;3‘.»1,@-’@(;111—: Aozt omonll neen o Bl ’1\ OB Per L

'1‘yﬁuﬁfc LCllléf pdfl Uﬁ}’é m@ﬁﬁoiefhﬂ]flmfuvaUUnwv“** ui\.«—bpatmr‘umll'_y, - AL At 7ula‘rls“prﬁv1ucu lohlié
p1ng effect and suction that draws air channels for conduct1ng air into the air ducts, and The rotor creates a;
BB-S' r 0y . = e s _I11‘ i - > 1 . .-, .,,,,,L J—— Y lmm ) @4 m 1 . 1
coliar 15 arranged to encircie part o1 tne slurry space 17 lne ' e siurry spate 1or gUIClll'lg tnc srurry fioW 1060 tne
collar 15 is attached to the air duct walls 11 at their lower end interior of the rotor,

andihe@lgr J_,‘Lex,tand,g from_ _he_bnnqmﬁaf " the ratar 1040 ____and wherein the collar has an upper edge and the air duct

 Aediabias Hedd fa TEGL B we

HCIgT 01 thE aif aucts 2. 1M e Second empbodnnent, snown ' ' Deyuid e up;"JU‘L cuge O v Cot aleu a*e UISPUS

in FIG. 4. the collar extends outward from the onter edges of outward of the collar
> ar-1s “Walls and towards the boffom of the fiofation ce
end portions of the air duct walls. A slurry flow guide 14 is arranged to the bottom of the 45 attached to the lo
ingtoclaiml wherainthecollarhasa. covar dier 16 tn anhanca tha chirry to avitthainterinrd Tafthe. oo aa ﬁmTl"'PJSQTzQ‘C—@Q
maginatrame __Jdowier edoe forming a the hattom line of the rotor.and the . oo e votor 10 A veoyse 10 1uj1nnf91bg41;?spf1Qq A
collar extends upward from the bottom l1ﬁf the rotor a of the slurry flow.
ng blades 13 are arranged to distance that is between one half to one sixth of the height of Internal mixing and pu
ards the center of the rotor. In 50 the air duct walls. extend from the air ducts
hixing and pumping blades are 4. The rotor according to claim 1, wherein the collar this embodiment the intert
ng between the air duct walls extends outwards and downwards from outer edges of the air triangle plate elements sp
s gniime by W s ee TR e s S A ot ST Aot 415t g L Es
5. The rotor according to claim 1, wherein the shape ofithe
MPLE 55 collar is a truncated cone. I
o N o 0. 1 1e rotor according t ciam I, wherein thie heigitt ol the
Tha txarinnic hanafite Af thic intanticmn r\om]ﬂ\ '-:?‘1/“\ 004 Q{‘ tl,u\ 1/)1’\(\'1’1’\ af f1nn o {‘J’h’:}_{\!‘\}mﬁLi e mean
following test results where the rotor of our invention was d1sc.
tested against a prior art rotor disclosed in U.S. Pat. No. 7. The rotor according to claim 1, wherein the walls of'tl
A b S e ot oy o M e 5 e b 4 078 026 havino the came diameter and. mtatinn, sneed  _&n  air dncts are mutnally (‘lﬂjernpnt QQ('] diverge from each.qth
egrees. Sanding effect and air hold-up performances were monltored. in an angle of 15-
1g to claim 1, wherein each air duct has In this context sanding means the amount of solid particles 8. The rotor acc
it extend substantially radially of the lying on the bottom of the flotation cell, usually measured in two air duct wall
thickness of the solids layer. The higher is the amount, the rotor.
ng to claim 8, wherein the two air duct smaller is the effective volume of the cell. The inactive par- 65 9. The rotor acc
- diverge outwardly of the rotor at an ticles (both valuable and gangue) also have a tendency to form walls of each air

n 15 to 30 degrees. hard mud, which makes maintenance work difficult. The angle in the range
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r according to claim 1, wherein the cover disc cating with the air ducts and also comprises a top plate spaced

vehapeels for emelving air tn tha aie.dncte. . feomthe hattoro sltecnd. faesedouiih nugontrl anenin o os PRV

11. The rotor according to claim 1, wherein the rotor com- whereby t

. . e - nrigac at leact ¢iv air dnete. . AnCnsr o,

LiEs T ek L L TP SN RS LN S e TR T R S LN P WL ST

i LOUNIpbilg 5 1 the Top plaie 1o the apertures in the bonom piaie. ta. i

ng blades p m each air duct towards internal 1
the rotor. the cente
tor according to claim 1, wherein the cover disc 13. Th

bottom plate formed with apertures communi- L comprisc
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