WO 2012/ 075529PCT/ AU2011/ 001583 1 Separation apparatus Field of the

I nvention The invention relates generally to apparatus and net hods of
separ at i ngoauiydsom fluid slurries of differently sizedppardv2eulodigzmatt er
over- and under-sized particulate fractions. 5 In one particul ar aspect,
the invention relates to separating out fine coal particles fromultra-fine
coal particles. Background of the invention In materials processing the
separation of fine particles by their 4ize tends to be expensive and/or

I naccurate in certain applications where the undersize fraction is the 10
contam nant and the oversizedgafraction th |.red product. This
expense/inefficiency has resuﬁ@&?@ﬁ'%&ipﬁ*a&%{"si ne]l‘of Iciencies in

downst ream processes. In order to reduce such inefficiencies, separation
processes are often designed to separate the majority of the undersized
contam nant, but in doing so also separate (and waste) part of the

oversi z@@'éé’ffit.he(!“{ﬁfmﬂlbt. 15 In applications such as the briquetting of
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process sﬁHﬁééaﬁdiﬁE@ﬁug%Ezea \Wali&ath PRatier Oval-afhd uHtier3ized raptak factions.
expensi ve a process t e viable). In separating waste material (such as
cl ay)5 ofin oheearticutar aspect Shenivestion Felatesdp separatingcaut fingradk particigs fieme

coal part,ic i reater 20 than 50pm are al so often separated and
| ost, iﬂﬁtﬁbﬁégﬁélé’%ﬁ%ﬂ conventional vibrating screens are used having

typi cal nesh sizes of 300pmor nore. Various types of. filter or separator
arrangenents are used to separate out the coal ultrafines fromthe coal

fi nes bdBaokgroundvfthe inyentikbs pl ace. A coal slurry is typically forned,
which is then fed over a filter bed configured with a nesh size through
whi ch 23n uhategialsi peacessingpthes separation of fine particles by their size tends to

expensive and/or inaccurate in certain applications where the undersize fraction is the

10 contaminant and the oversized fraction the desired product. This expense/inefficiency
has resulted in additional inefficiencies in downstream processes. In order to reduce
such inefficiencies, separation processes are often designed to separate the majority of
the undersized contaminant, but in doing so also separate (and waste) part of the
oversized desired product.

15 In applications such as the briquetting of coal fines from tailings dams, ultrafines
(particles having a size of around less than 40um) cannot effectively be used in the
briquetting process (unless they are further beneficiated, which is generally too
expensive a process to be viable). In separating waste material (such as clay) of size
less than 40um from the coal particles, however, valuable coal particles of size greater

20 than 50um are also often separated and lost, in particular when conventional vibrating
screens are used having typical mesh sizes of 300um or more.

Various types of filter or separator arrangements are used to separate out the coal

ultrafines from the coal fines before briquetting takes place. A coal slurry is typically

formed, which is then fed over a filter bed configured with a mesh size through which
25 ultra-fines can pass.

One problem which has been encountered is that of clogging, in which near-sized
particles tend to clog the apertures through which the ultrafine particles are arranged to



WO 2012/ 075529PCT/ AU2011/ 001583 2 pass. A further problem which may arise
Is that of stratification or settling, in which |arger heavier particles
settl e onwbheidikser bed below the ultra-fines and affeetrteonassage of
ultra-fine particles through the filter apertures. In addition, in a high
speed and hi gh volune briquefting operation, it is desirable that

t hroughput of particles is 5 naximsed or at l|least significantly increased.
Reference to any prior art in the spec2fication is not, and should not be
taken as, an acknow edgnment or any form of suggestion that this prior art

forms part_ of & c : [ . 7 :
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the art. Summary of the ipvention In o aspect. the |pvention .nrqvides a
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feed side fof receliving the mass or slurry and a filtrate side; a conveyor
asserfbl yna@ximised o ehleapt signifieentlyiingreaset| t ; an overhead spray array for
spraying fluid downwards onto the slurry as it travels on the filter belt;

a lower spray array for spraying fluid upwards agai nstl an nc%e side of the
filter IReferenomde 8Nk RrieE athisethesspedification is,nat, and, shauld not §Pr a[ﬁ%ﬁ-&si An
conbi naty ' | td Stihethat | | | 6dréoAN t he
feed si %gfe@t?&@ﬁ@ﬁggﬁr %r@dﬁfjrﬂgﬂgrég pggd par ? ftﬁgﬁ%rn&!ﬁ%ﬁsf% gﬁgfelsfdde 8f t he
bel t. 2@efieral knomesige ipAustralia @y anyyothet ljwirsictionaer hatothisoPephasdcewd ay
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The monyeyswn skilledmhithe amy i nclude a plurality of rollers around which the

filter belt travels, the upper and | ower spray arrays being arranged
between the rollers WD 2012/ 075529PCT/ AU2011/ 001583 3 I n anot her aspect

the invention prouid .net hod of separating a mass or slurry of different
sized p %‘FBE°Pﬁ1°oﬁl§!8585§i ze and oversize particles including: feeding

the slurry onto a filter belt hayin r S¢ a_ |
filtratdn 9(‘8&5988%\}'%?/ i"H’&nBﬂ'é pé?‘ﬁtﬁsygaﬁ%g ﬁgaQEﬁecénﬁﬁg%ffog%F? Q.%gﬁg eagﬁaa%a osr prays
downwgr %&Jrﬁ[dfcdiffé‘rentséiééd y_arglibbs?ﬁMeﬁsep?faliiad cﬁnsslwolymdmdiagi;:; a fikkercomitiingudipgay s
upwar ds agai ns n underside of the filter helt via a |lower sprav.array to
uncl og tanfgef‘isl"iee rlﬁ%‘l’?ﬁ"{'"&”@ EESP&EIISMQ ‘l"ff{a??'ﬁﬁt? éf%’ Pn‘iﬂﬂyﬁ}’?{g&ﬁﬁé‘bﬁ}\ht" rsize
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slurry as it travels on the filter belt; a lower spray array for spraying fluid upwards
against an underside of the filter belt, wherein the upper and lower spray arrays are
arranged in combination to assist in promoting separation of oversized particles on the

feed side of the belt and undersized particles on the filtrate side of the belt.

20 The overhead spray array may include an array of overhead spray bars, and the lower
spray array includes an array of lower spray bars, wherein the upper and lower spray
bars are offset relative to one another.

The conveyor assembly may include a plurality of rollers around which the filter belt
travels, the upper and lower spray arrays being arranged between the rollers

25 The lower spray array may include at least one sidewardly or downwardly directed
spray bar directed against an undersurface of the filter belt.



Brief description of the draw ngs Figure 1 shows a side view of one
enbodi nent of a separation apparatus of the 10 invention; Figure 2 shows a
top pl an woewm2f7s32he separati on apparatus of Figure 1; PCHANRIB/®NISIS a
front view of the separation apparatus; Figure 4 is a schematic side view
illustrating an alternative configuration of the separation apparatus; and
15 Fiigure 5 shows a side view of another enbodi nent of the separation
apparatus. Detail ed description of the 3nbodinents Preferred enbodi nents of
the separation or belt filter apparatus 10 are illustrated in Figures 1-5.
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particles and collecting the oversize particles at a downstream end of the filter belt.

Brief description of the drawings

Figure 1 shows a side view of one embodiment of a separation apparatus of the

10 invention;
Figure 2 shows a top plan view of the separation apparatus of Figure 1;
Figure 3 shows a front view of the separation apparatus;

Figure 4 is a schematic side view illustrating an alternative configuration of the
separation apparatus; and '

15 Figure 5 shows a side view of another embodiment of the separation apparatus.

Detailed description of the embodiments

Preferred embodiments of the separation or belt filter apparatus 10 are illustrated in
Figures 1-5.

The apparatus 10 includes a filter medium in the form of a continuous conveyer belt 12.
20 The conveyor belt 12 may be manufactured from a variety of materials including, for
example, woven steel mesh (e.g. stainless steel) or durable synthetic fibres (such as
polyester, nylon or polyamide). Composite conveyor belts may also be used, for
example a fine stainless steel bonded to an open weave polyester or nylon belt. The
conveyor belt will typically be formed from a material having an aperture size of
25 between approximately 50um to 150um. It will be appreciated that different sized
apertures may be used depending on the material being separated and the desired



sizes of the undersized and oversized fractions. These may range for
exanple frommaterials with aperture sizes of 40mto 250pmor nore, but are
pr ef er ablWO0i20124#7185240- 50pm to 150pm range. Apertures of papeaimtssy 100pm
will be appropriate for certain applications. Parts of the belt including
the side margins may be inpregnated with a 5 pol ymer such as pol yuret hane
to increase wearability. Typically, a narrow pol yurethane strip, having in
the particular enbodinent a width of 28mm is applied to each side nmargin
to reduce fraying and increase wearability. The belt may be made of a woven
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one enbodi nent t egs 22 are I ndependently adjustable
(e.g. t deltis preferablyyiothydeophobict he angl e of the conveyor belt 12 to be
altered. By extending the legs 22 at the discharge end of the conveyor belt
12 (i.e. the end proximate roller 14B), the belt 22 can be inclinqe‘g in the
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keepi ng the conveyor belt 12 centred on the .

20 ~ arrangement 17 which maintains correct tension in the conveyor belt 12. The tensioning
arrangement 17 includes a threaded bar which passes through a complementarily
threaded aperture. The bar can be screwed in/out to adjust the position of the roller 14B
and, consequently, the tension in the conveyor belt 12. The rollers 14A to 14| are
journalled on bearings 18 which are in turn mounted on a support frame 20 having legs

25 22 and a lower frame portion 24.

In one embodiment the heights of the legs 22 are independently adjustable (e.g.
telescopically) to allow the angle of the conveyor belt 12 to be altered. By extending the
legs 22 at the discharge end of the conveyor belt 12 (i.e. the end proximate roller 14B),
the belt 22 can be inclined in the direction of travel thereby increasing the retention time
30 of the slurry on the belt 12. The degree of inclination of the belt can be adjusted to
effectively stop (or reduce) excess water from flowing off either end of the belt 12. This



5 rollers. The tracking assenbly 50 includes a pivotally nounted tracking
roller 143 which bears up agai nst an undersurface of the | ower reach 12B of
t he conveyonrotxl7ss282. The tracki ng assenbly 50 further ipoglaides/midssacki ng
sensor 52 which tracks the alignnent of the conveyor belt 12 and two air
bell ows 51. Based on information fromthe tracking sensor 52, the two air
bell ows are operated to nove the tracking roller 14J and vary the 10

t ensi on of the conveyor belt 12 from sibde-to-side, thereby maintaining a
central alignnent of the conveyor belt 12. An upper frane portion 26

carries.five averhead ray . .8 I VerS
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convey erThecappatatus Hfealso inoludest a fiaeking rassemblyl 5@ evorinted gn ithee ahpmgt frame

| ength of the relevant s bar, extend oyer the conv It 12, The
nunber 0. thRirAgiHeg aéﬁ%’F‘B[Ya%%aﬁ%'?t"yp'rn ﬁwiber@w&x%' gﬁgﬁ‘?@ i&H A8 ¢ he
bel t 42,rofipeeris trh&ﬂﬁ@ a%érhbl&% iRdlubids B%l\lﬁ&allyﬂm@uh@(ﬁféﬁkﬁfg fNEF 14U RBicher
spray bar. 20 The upper frame 26 supports the sgaa ys such that their

nozzl es beaperp @geinst anaindepusiacef dhe lovws faneh d4Biafdhe spayeyos el 122ANsr 1 he
conveyortr%gn%’ a}% an?}p?(ﬁﬂfrﬁ%{ Ritiutied %%g{ﬂ?e%%gg 59 W\l&i‘ﬁéél& A i Qnrﬂ%gtt &e

conveyor e Jjets are con ] that t fan o ]
provi de the rqoheeyordmiten 2@nddwoosis bellews\iddt iBaséd tdieunﬁ@rma&lpn rfranalthe te&ckingt h

can 25 GeBEpY 32-d6e B AR ey HE OReRia 1o BBl W ERIE ter 1 phf A8l
t hat1¢ hewns’ré@ off treetcohveyort belt r1a Ifeons sidétd-dile, Rheebyonmintaipirgy abzeatral
30.1-30.5 are nounted on an |nterrred| ate frame portion 32 of the frame .

beneath&"ﬂ@mﬁﬁb@frthﬁéaﬂﬁem bstt 1ehe conveyer belt. The spray bars 30.1-30.5
are formed with uppernost apertures whrch direct a plurality of jets of

water 31, for exanple 30 Wo to f s f wat j nst
the unddin $RPEGHAME potban 2R gAMmesfive 9YsH i’é%ééép%\ﬁﬁzéﬁfﬂg@%ss 6
of the qphso¥RBlyDRIdtiveédoahEfifectibl of Hhé rcenwyét- beltTHE hrérey BREhGEMReht tee
portion 32 supports the |ower_sprays such that their nozzles are

appr oxi r&pray pasoarenequicipacad. Thespray baec%fi df2€i ﬁeare dpened withna plyrality efhe
convegyor I ey, f t he
con 58 okl Eoeflcl i R DX il Mt 8 e i ABMOTf e
| east r dubingecarried enfthe epper tmdnem ofttbe wppeeyedibelt| 1@ndhedpwearmoss agertiees

| t h h h I
and ol 14 g8BeRl beHanh kB850, dtepé "t Spe b e Sidng PR BRGY G °
bel t wi lgeltt y2i T hymBait GmB\AKeﬁﬁdstCép"drlsUréﬁpesbprhy)bd@wlhgebehd endHe widihi @ft ance
beyond the | ast spray bar in, al | ow for further dr ai ni n ile 10

Py o' b el poueven ese viL boIaN deor up RG IOHSIeSt AReSISA P SHTRK Bt v 1y,
Eg? eg‘\ﬂﬁ': nﬂ)[e; Br?g@f@r‘aarmé %Puﬁ%?r?sr PO ERAR sAch VRal RS 12268 NthpeRBrds) SareSpr ay
approximately 200mm from the upper reach 12A of the conveyor belt 12. The spray
bars 28.1-28.5 span the entire width of the conveyor belt 12 and the jets are configured
so that they fan out to provide complete coverage across the width of the conveyor belt
12, with the end sprays being angled inwardly to keep the material on the belt. It can
- 25 clearly be seen in Figure 1 how the spray bars are positioned so that they are offset

from the rollers 14E-14l.

Five lower spray bars 30.1-30.5 are mounted on an intermediate frame portion 32 of the
frame beneath the upper reach 12 of the conveyer belt. The spray bars 30.1-30.5 are
formed with uppermost apertures which direct a plurality of jets of water 31, for example
30 - two to five jets of water, 31 upwardly against the under-surface of the upper reach 12A



I n one enbodi nent the upper and | ower spray bars are plunbed so as to allow
the bars to be operated independently of one another. Accordingly, if a
filteringwoperat7ss2d does 15 not require use of all sprapPChaNBOEENES3pr ay
bars can be shut off, thereby mnimsing or at |east reducing water
consunption. The characteristics of the solid matter in the various
slurries being separated will vary fromsite to site. Shutting spray bars
of f may be appropriate in instances whBre there is less fine material to be
renoved and/or there is a | ow concentration of solids in the feed slurry.
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- filter belt 12, and the quality/characteristics of the slurry itself. For example, a slurry
having a lower percentage of solids will filter more rapidly than a slurry having a high
percentage of solids. Similarly, a belt having apertures of 0.1mm will filter more rapidly
(have a higher capacity than) a belt having apertures of 0.06mm. In certain

30 embodiments a feed rate of 100 to 150 m*hour may be appropriate.



In order to pronote further dislodging of near size particles from
apertures in the belt filter, auxiliary spray bars 30.6 and 30.7 are

conf i gur adot2012di7880t j et s of water agai nst the inner suPCaAR@20f1/081388de
reach of the conveyor belt 12. These auxiliary sprays assist in cleaning
the belt on its return path to the discharge box 38. WO
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| ower spray bars 30.1 - 30.5 are positioned approxi mately 200nm bel ow t he

upper reach 12A of the belt; the apertures/nozzles on the top sgray
The spray bars are also fitted with a flush valve which, in the event that the sprays

become clogged, can be opened to allow water to flow straight through the spray bars

20 and flush/dislodge any material. The spray bars are fed from a single manifold arranged
so that any combination of spray bars can be used to maximise their effect at minimal
water consumption.

The sides of the upper reach 12A of the conveyer belt are angled upwardly as shown at
38 by means of elongate deflectors 40 extending inwardly from side portions of the
25 frame. This enables the conveyer belt to accommodate a greater volume of slurry.

In order to promote further dislodging of near size particles from apertures in the belt
filter, auxiliary spray bars 30.6 and 30.7 are configured to direct jets of water against the

"inner surface of a side reach of the conveyor belt 12. These auxiliary sprays assist in
cleaning the belt on its return path to the discharge box 38.
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approxi mate WD 2012/ 075529PCT/ AU2011/ 001583 9 spaci ng of 250mm the
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The number and spacing of the upper spray bars 28 and lower spray bars 30 will, again,

depend on the application. Where fine material is being processed, a greater number of

lower spray bars 30 may be warranted in order to clear the fine material from the

apertures in the belt 12. Where coarser material is being processed, a greater number

20 of upper spray bars 28 may be desired. In order to provide a reasonable coverage of

the belt 12, a spacing of approximately 0.45 meters between spray bars may suffice,
“however alternate spacings could also be used.

The number and spacing of the apertures/nozzles on each spray bar are selected to as
to provide complete coverage across the width of the belt 12. This number/spacing will
25 depend on the type of aperture/nozzle, the direction of the apertures/nozzles, water
pressure, and distance between the spray bar and the belt 12. In one embodiment: the
upper spray bars 28.1 — 28.5 are positioned approximately 200mm above the upper
reach 12A of the belt; the lower spray bars 30.1 — 30.5 are positioned approximately
200mm below the upper reach 12A of the belt; the apertureslnbzzles on the top spray
30 bars 28.1 — 28.5 are 90 degree sprays and are arranged to have an approximate



10 One or nore auxiliary sprays 60.1 to 60.n are provided on the belt's
return path to clean the pores of the belt. As illustrated, there is spray
60. 1 cl eane 20129078291 each of the belt 12 and a pluralitypofi/Apiays1B8.2 to
60.n spray downwards to clear obstructions fromthe pores of the belt along
its lower reach. 5 Figure 5 shows anot her arrangenent of the separation
apparatus, which differs fromthe arrangenent of Figure 1 in that there are
only two upper spray bars 28.3 and 28.8, but an increased nunber of bottom
spray bars 30.1 to 30.10. The first bottom spray bar 30.1 is positioned

b th th f the f .
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10 In this arrangement there are two upper spray bars 28 that spray downward onto the
material 62 lying on the belt 12. The upper spray bars are positioned towards the
discharge end of the separation apparatus. The apparatus may be inclined so that the
discharge end of the filter area is higher than the feed end. For example, the belt may
be inclined by around 1 degree. The upper spray bars 28 may be set in order to form a

15 ‘water dam’, for example dam 64, to hold the slurry for longer on the upper reach 12A of
the filter belt.

In the illustrated arrangement there are more bottom spray bars (eg 30.1) than upper
spray bars 28. Tests have indicated that the efficiency of the separation apparatus is
dependent on the bottom spray bars. The bottom spray bars may be spaced at intervals

20 of around 100mm, although in some applications the spacing may be increased for the
bottom spray bars closer to the discharge end. For example, the spacing may increase
to 150mm towards the discharge end. |

The belt length plays an important role in the overall separation efficiency, provided the
belt is not blinded. Thus, the number of bottom spray bars is increased if the belt length

25 is increased. The water from the bottom spray bars penetrates the slurry 62, for
example to around 25mm about the surface of the belt 12. This removes near-sized
particles from the pores of the belt and also agitates the slurry 62, thus aiding the
removal of the finer material.
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One or more auxiliary sprays 60.1 to 60.n are provided on the belt's return path to clean
the pores of the belt. As illustrated, there is spray 60.1 cleans a side reach of the belt 12
and a plurality of sprays 60.2 to 60.n spray downwards to clear obstructions from the
pores of the belt along its lower reach.

5 Figure 5 shows another arrangement of the separation apparatus, which differs from the
arrangement of Figure 1 in that there are only two upper spray bars 28.3 and 28.5, but
an increased number of bottom spray bars 30.1 to 30.10. The first bottom spray bar
30.1 is positioned beneath the outlet of the feed box 38. There are two bottom spray
bars between adjacent rollers 14E -14l. For example, bottom spray bars 30.2 and 30.3

10 are positioned between rollers 14E and 14F.

There are two auxiliary spray bars, eg 30.11, cleaning a side reach the belt on its return
path, and two auxiliary spray bars 60 cleaning the lower reach 12B of the belt, thus
reducing cumulative blinding of the belt.

In one arrangement the length of the apparatus is around 6m and the length from the
15 discharge of feed box 38 to the discharge of the apparatus is around 5.5 m.

An example of source material that is suitable for processing by the separation
apparatus described herein is a cyclone overflow stream from a classifying or de-sliming
cyclone in a coal preparation system. The streams may, for example, have a solids
content in the range of 4-10%.

- 20 In a series of tests the separation apparatus has been used to process material from a
primary classifying cyclone overflow stream. Table 1 shows a size analysis of the
material in this stream. The table describes a 13.0 kg sample with a % solids of 4.74.

Table 1: Size Analysis

Particle size ranges (mm) Fractional Cumulative

- + Mass% Ash% Mass% Ash%

0.250 0.50 6.7 0.50 6.7




0.090 0.063 4.30 8.3 12.98 6.3 0.063 0.038 7.51 13.3 20.50 8.8 0.038 79.50
65.0 100.00 53.5

WO 2012/075529 PCT/AU2011/001583
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0.250 0.125 3.93 51 4.43 53
0.125 0.090 4.25 5.2 8.68 5.2
0.080 0.063 4.30 83 12.98 6.3
0.063 0.038 7.51 133 20.50 8.8
0.038 7950 65.0 100.00 53.5

The left hand column lists the size ranges of the feed material in the sample. The
separation apparatus described herein permits recovery of material in the size category
> 0.090 mm. It may be seen from the cumulative figures that this category includes 8.68

5 % of the sample and furthermore the recoverable size category has an ash content of
5.2%. The recovered material thus has a relatively high grade.

An alternative technique of recovering material in this size fraction is to use froth
flotation. However, it is considered that the separation apparatus described herein
provides a simpler and cheaper means of recovering this useful material.

10 Tests on the cyclone overflow feed were run on a separation apparatus similar to that of
Figure 1, with five bottom spray bars. The apparatus used in the test is 4m long, and the
bottom spray bars are spaced along a drainage region between 2 to 2.5 m in length.
The operating speed of the belt was around 1000 m/hr. Variations in belt speed affect
the capacity of the unit and it was found that a belt speed of between 1000 and 1500

15 m/hr gave the greatest efficiency. The discharge end of the apparatus was raised by
about 50mm. If the belt speed is increased the discharge end may be further raised to
reduce the potential for the slurry 62 to flow off the discharge end.

The tests showed a direct relationship between the bottom sprays and the capacity of
the separation apparatus. For example, when one of the five bottom spray bars was

20 switched off, the capacity of the unit in one trial fell from 37m%hr to 30m%nhr. If the
number of spray nozzles in use in the bottom spray bars was increased from 15 to 30,
the capacity of the unit increased from 37m*/hr to 58m°/hr. -
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20 mentioned or evident from the text or drawings. All of these different combinations

constitute various alternative aspects of the invention.



material. The relation of the aperture size to the size distribution of the
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distribution of the material) it may be necessary to increase the nunber of
bottom spray bars and nozzl es and/or the pressure of the water supply to
avoid blinding of the filter. It will be understood that the invention

di scl osed and defined in this specifi d#tion extends to all alternative
conbi nations of two or nore of the individual features 20 nmenti oned or
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2012/ 075529PCT/ AU2011/ 001583 13 The clains defining the invention are as

followsy 1. ARepSiAibACoRVeydR MorsEaratitg & FidRE Br isNBryeofl HifféreAt sizbd pajtiohss,

di fferent si zeg particles,” the separation conveyor including: a
filter thel separationdtamyeyoriinelddivgde for receiving the mass or slurry and a
filtrate side 5a conveyor assenbly for conveying the filter belt an

overhead spray array for spraying fluid downwards onto the il%rr as, it
travel s on taditerbeldnclgding a feed sige fofeaceiingthe nass of Yurry gpd @ H‘gztﬁsdﬂ%
upwar ds agai nst an underside of the belt, wherein the upper and | ower spray

arrays are arranged in conbination to as?i st in 10 pronoting separation of
over §i zed pad coevaysr assambly frcoryeyipo e tRrbsd ¢ and undersized particles
on the filtrate side of the belt. 2. A separation conveyor according to

claim1 in which the overhead ray arr i,ncl udes a rr of averhead
spray bars, @maverhead spey & ﬁyaépép%awgi 'ﬁg‘i’ GG\Q’EWQH’Ssa?rlr&gsh%gmfréf\ﬁ@r'y@wej@
bars, \Algﬁrt@é'ﬁnérm%uupper and |l ower spray bars are offset relative to one 15

anot her . A separation conveyor according to claiml in which the
conveyor assenbly includes a plurality of rollers around which the filter

be: f travel sp g sprag ar@ydol SPRKINGPIAY LPWaRIS agsinstlda undegié bfthectsstt, t he
rollers. o
wherein the upper and lower spray arrays are arranged in combination to assist in
10 promoting separation of oversized particies on the feed side of the belt and undersized

particles on the filtrate side of the belt.

2. A separation conveyor according to claim 1 in which the overhead spray array

includes an array of overhead spray baré, and the lower spray array includes an array of

lower spray bars, wherein the upper and lower spray bars are offset relative to one
15 another.

3. A separation conveyor according to claim 1 in which the conveyor assembly
includes a plurality of rollers around which the filter belt travels, the upper and lower
spray arrays being arranged between the rollers.

4, A separation conveyor according to claim 1 in which the lower spray array
20 includes at least one sidewardly or downwardly directed spray bar directed against an
undersurface of the filter belt.

5. A separation conveyor according to claim 1 in which the filter belt is formed from
a woven mesh having a mesh size of 40-250um, preferably 40-200um, more preferably
50-150um.



4. A separation conveyor according to claim1 in which the | ower spray
array 20 includes at |east one sidewardly or downwardly directed spray bar
di r ect ed w2758 under surface of the filter belt. 5S5PCANARPHI@IISOHN
conveyor according to claiml in which the filter belt is fornmed froma
woven nesh having a nesh size of 40-250pm preferably 40-200pm nore
preferably 50-150pm WO 2012/ 075529PCT/ AU2011/ 001583 14 6. A separation
conveyor according to claimb5, wherei n'4 he woven mesh is sel ected froma
group including steel nmesh and fabric nmesh. 7. A separation conveyor

accor di gg t OA(‘Qe%EgQIti%S SBRGED hdeBRiIfPRYQHR SMREIIM thel WeveiihBsh is/sdleable

speed notor provi ari1 abl e Speed operation of the filter belt. 5
8. A sepdoat a groupoinclading sheel oneshand fabdc meah2, wherein each overhead spray
bar is provided with a plurality of overhead sprays and each | ower spray
bar includes a plurality of |ower sprays, and wherein the overhead sprays
have a FprayAcsaparation chaveyos ascordingte alaimg1s whepein dher erveyer ?ﬁ?ﬂ‘g‘){er

sprays. . ,9. A separat i . ' t ' : '

over hoadnafiesp BRRIE bl (RS pIARGTEN it hesctrgtiof ORRE el .

I ndependent operation of each overhead spray bar and each | ower spray bar.
10. separ atyi ' 0 : | '

navi 81 ol R ERefin Rodldits PoR[k 2 Whein Lath BigFRAY ey BaTE
end, wherevided fwithl avwsluradity af caverhead spraystaridoeachl lowes sprayi bat ynaludesean t he

feed end,and t di scharge end. 15 11. A se ' ' t
ol ai m 10\AGY of fosrEriae medasrpl, M Ve b ¢ i A YL caifpg i 1
di schar gedifaebnt td 8 splayseiverajd 6fithé wespraygccor ding to claim 10 or 11
wherein the discharge end is elevated relative to the feed end. 13. A

separation conveyor according to any one of the preceding clains wherein
fluid 2@.i s apsepaestidn convelyer bovardingpioaglaiat Rawherdin theifovedieadtspray asraye t o

penetrate a slurry on the feed side of the filter bel 0.a_ hei f at

easi0 o lowsy e Ay are pbed 18 Pvide, fRsngePaant chrtreler” of (e o

di ffere%ﬁﬁ{eél@%rp@%r%rﬁeeédﬁlgwéﬂgﬁh ibag and oversize particles including:
e slurr

feeding t onto a filter belt having an upper feed side and a | ower
filtrate WD 2012/ 075529PCT/ AU2011/ 001583

10. A separation conveyor according to any one of the preceding claims having a
feed end at which the mass or slurry is received and a discharge end, wherein the lower
spray array is distributed substantially between the feed end and the discharge end.

15 11. A separation conveyor according to claim 10 wherein the overhead spray array is

positioned towards the discharge end.

12. A separation conveyor according to claim 10 or 11 wherein the discharge end is
elevated relative to the feed end.

13. A separation conveyor according to any one of the preceding claims wherein fluid
20 is sprayed from the lower spray array with sufficient pressure to penetrate a slurry on
the feed side of the filter belt to a height of at least 20mm above the filter belt.

14. A method of separating a slurry of different sized particles into undersize and

oversize particles including:

feeding the slurry onto a filter belt having an upper feed side and a lower filtrate
25 side;



15 driving the filter belt to convey the slurry; directing sprays downwards
onto the slurry via an overhead spray array,; directing sprays upwards
agai nst awountb#7si2de of the filter belt via a | ower spragTavtzam/fesanc! og
the filter belt of near-sized particles and to agitate the slurry, and

5col lecting the filtrate including the undersize particles and collecting
the oversize particles at a downstreamend of the filter belt. 15. A nethod
according to claim 14 in which the und®®size particles have a particle size
range up to 40-50pm and the oversize particles have a particle size range

above 40- 50pmivi?1atﬂ§ﬁlﬁer t%%oﬁ@d@pfh@isrﬁﬂ’ .0 claim 14, wherein the filter

belt is driven a?P variabl e spee dependi'ng on characteristics of the
slurry. 17. A nethod according to claim 14 wherein the spray fromthe

overhead spr %}fggtfr{gaé’pr'é% FonmaRe drto tHECAIGARY Gialarl GViRéadSplaly Brayl the slurry

on the filter

directing sprays upwards against an underside of the filter belt via a lower spray
array to unclog the filter belt of near-sized particles and to agitate the slurry, and

5 collecting the filtrate including the undersize particles and collecting the oversize
particles at a downstream end of the filter belt.

A

15. A method according to claim 14 in which the undersize particles have a particle
size range up to 40-50um, and the oversize particles have a particle size range above
40-50um.

10 16. A method according to claim 14, wherein the filter belt is driven at variable
speeds depending on characteristics of the slurry.

17. A method according to claim 14 wherein the spfay from the overhead spray array
is directed to increase a retention time of the slurry on the filter beit.



