Separation-apparatus The invention relates to a separation-apparatus for separating from a
particle-stream at least a first fraction with particles of a first group of dimensions, and a second
fraction with particles of a second group of dimensions, comprising an 5 infeed-device for the
particle-stre¥fR 289P5at88le drum having at its circumference plates, eacH biHtE-AVIRY %Y adially
extending hitting surface for the particles, at least a first receiving area proximal to the drum for receipt
therein of particles of the first fraction, and at least a second receiving area 10 distant from the drum
for receipt therein of particles of the second fraction. Such an apparatus is known from DE-U-94 19

448. The known afgza_ratus is suitable for separation of alien parts such as paper, plastic or glass from
compost. 15THe known BpParatts™éan be designed very straight- forwardly in view of the circumstance

that the parts that are to be separated from the compost can be distinguished very easily therefrom. If
however, the particle strézmicorsisienf partickss bf ratliersamil dimepisions and tire particles are of
comparable 2&¢:perposiioircthen the kown separation-apperatusis sot feguipped ta separate from
the particle stseam @l fiestdrastionand a-seconstl Hactng whereindhe tactioasdifferfsam each other
only modestly;in tepustatthe parametars.thag eharasterzedhe;padiclesf.sajidfgagtions. This can be
explaineddor jngtance wih 25 refergnce.to. bottonash of wasie incigeration plants, glthough the
invention is gl restricted thereto, .. ., he November-December 2007 jssye of Waste Management
World, pages 46-49, elabaorates on bottom ash from Such waste In-_cineration plants as being by far
theIargestregﬁﬂié?ﬂm:ﬁﬁ%lng surface for the particles, at least a firnst re-
celving area proximal to the drum for receipt therein of parti-
cles of the first fraction, and at least a second receiving area

10 distant from the drum for receipt therein of particles of the
second fraction. ,

Such an apparatus is known from DE-U-94 19 448. The
known apparatus is suitable for separation of alien parts such
as paper, plastic or glass from compost.

15 The known apparatus can be designed very straight-
forwardly in view of the circumstance that the parts that are to
be separated from the compost can be distinguished very easily
therefrom. If however, the particle stream consists of particles
of rather small dimensions and the particles af@ of comparable

20 composition, then the known separation-apparatus isg not equipped
to separate from the particle stream a first fraction and a sec-
ond fractiocn, wherein the fractions differ from each other only
modestly in terms of the parameters that characterize the parti-
cles of said fractions. This can be explained for instance with

25 reference to bottom~ash of waste incineration plants, although
the invention is not restricted thereto.

The November-December 2007 issus of Waste Management
World, pages 46-49, elaborates on bottom ash from such waste in-
cineration plants as being by far the largest residue fraction

30 after the incineration process. Due to the conditions of incin-
eration, varicus materials including metals are comprised in the
bottom ash. However, temperatures during the waste incineration
process are generally not as high that these materials result in
aggregated particies of metals with slag. Instead scme 80% of

35 the metals in the ashes are free and sulted for re-use. It is
said that with a particular type incinerator approximately 50%
of the course bottom ashes consist of particles being larger
than 2 mm. Conversely, another 50% of the materials is smaller

than 2 mm. Particularly, the separation of particles which can



30 after the incineration process. Due to the conditions of incineration, various materials including

metals are corggrigt{egl in m%{:lpottom a§h. How%ver, temperatures during the waste incineration process

are generally not as high that these materiafs resdilt in Zggregatbapaticeg et ihedls with slag. Instead
some 80% of 35tne"Metafdirt tHE dsHis Bis frée andsimedforveldsedtis saidthat iwith a particular
type incineratGrPApproKiniately 0% of i coursebottons ashesccorsist:of pastickes:being larger than 2
mm. Conversélyoaiother 50%:otthe: materialsds @raallershan 2 puns Pasticularly..the separation of
particles whichican =be=classitiedas part.ef adirstdraction haying dimensions smaller than 2 mm from
particles beingelassified-nsa-fraction having dimensions larger than 2 mm is.a good example of the
problems that.arg.eneountiared when their separation is gng/isg%%g in aaiegaratiorl‘apparatus
according to the preamble. Since the Prgf)zesms aga tEe objective’ that &re"corinactédvith the
separation of salag ﬁrst ané secon ?racf]tlons ?rparﬁ“a ‘ﬁaﬁic‘ -%H%B’fﬁ‘b]r‘f@?néﬁﬁgq%rﬁ%%ﬁfb‘m ash are
very illustrative fof th& TRvertioh! the foliowing dRcission primaFily btfizes the examlecdt processing
of bottom ashP RIS ERprEssY fotetrRoneverthat the:saparation-apparatus:is:not exclusively useable
for processingE6Pbottornrastrizutacars besapplied:ol process, any-type-of-parti-¢Jes:having small
dimensions. of boOnaverage;indhe cempasiten afbeiter-ash-aggregates.of stane, glass and
ceramics acceuntfor=approxwaaly 8% petsent of its content and 7 to 18 percent account for ferrous

and non-ferrous metals, whergas fhe remaipder generally consists of organic material. |~ The
main non-ferrggssmglligllls %ansnr!_iqum gyﬂg@gg&rgsent throu%h the entire particie size range of the ash.

: : |SEPSBE B BréibUE Fetals which

Other non-ferrous metals are C%E er, brass,LZ|nccfeoé1§:CsFacf
account for large parts of the™2- maﬁ‘gcﬁohoorlﬁiéffétcﬁﬁ%aﬁﬁﬂﬁf Siieh hretslsthardriginate from
electronic corpBnETtS &té Bigelyin e B2 mili fractonder dEnmbodimentsrofitie présent invention
seek to provid& &28épafatica-apparatus which is particularly suitable for carrying out a
separation-method on a ‘Particie streamhavingspasticlesin thewrangesjust mentiongd.- A further
embodiment oktie presenhinventan seeks:to provide such-a separation apparatus.and method of its
operation, whigh is applicable te:padicles that are,moist. When {thfesa%l?ars%@df‘ paratus is to be
applied with rgspect 1o : itional problem is that such bottom ash’is relatively wet; it
may comprise, 15-20 \Qgﬁ%% v%g'?e%%@fpi F{Jnrfﬁgr %?ﬁl%ﬁi%mgcﬁf o$?ﬁg Dre&ERT inventidn seeks to

tion or

provide a separation-apparatus which Tenders it pos3ibia-toHsgamTetrous-4Ad F&hkous metals of a
particle strea@év“vpl’thfﬁgr iGeS TAVG dfERSISHS in I8 rafEeed Y15 nihe O-Btitira fartrer embodiment
of the presentirifention seeks to provide such a separation-apparatus in which a first fraction and a

second fraction of partictes wartbe sépatated forma partielecstseamesvheteinprovide a separation-

apparatus which is particularly suitable for carrying out a separation-method
on a particle stream having particles in the ranges just mentioned.

A further embodiment of the present invention seeks to provide such a
separation apparatus and method of its operation, which is applicable to
particles that are moist. When the separaticon-apparatus is to be applied with
respect o bottom ash an additional problem is that such bottem ash is
relatively wet; it may comprise 15-20 weight%
water.

A further embodiment of the present invention seeks to provide a
separation-apparatus which renders it possible to regain ferrous and non-
ferrous metals of a particle stream with particles having dimensions in the
range 0-15 mm,

Still a further embodiment of the present invention seeks to provide
such & separation-apparatus in which a first fracticn and a second fraction

of particles can be separated form a particle stream, wherein



WO 20091123452PCT1NL20091050165 the first fraction has particles with a size in the range 0-2 mm
and the second fraction has particles with dimensions in the range 2-15 mm. These and other
embodiments and advantages that will be- 5 come apparent from the following description, can at least
in part be att¥iAed%idF45separation-apparatus and a method for its use it SHEEWith one or
more of the appended claims. A first feature of the separation-apparatus according to embodiments of
the present invention is that the apparatus has a housing so as tc 10 protect the particles from outside
weather-conditions, allowing that the particles of the particle-stream to be processed by said apparatus
have dimensians idthetmangs: Q=1 Shaxwnphr contrastitd-thezseparationzapparatus that isrknown from
DE-U-94 19 443iit is.nofpessible-ie-apply-the separation-apparatusawithowt a a5theusing in view of the
particles haviqg§§{gt12§rgpu[ﬂi_mensions that the processing thereof would not be feasible at windy
conditions. The application of a housmg ae%kp%rt of thse ggga&g‘gysﬂgther%@é{,ﬁe essential so as to allow

that the particles being procesaed th the SEparation- p aratus have dimensions jn the 20 range 0-15

mm. A furtheFerBoditent o the S&paFation-afparatds of the présent invention is that the
infeed-device 7§ &vitftatitppatd HavingFan Bagé poeihiBREE-E0Gve e Ardifh- Which“&dge is embodied
as an outlet forthezparticleastreadzrTherasplicaton o & vibrating 2 52pkirede Ve stifed to supply the
particle stream in a contollet-marrertothe drim, Fepavayithat theygaticlestreariwill leave the
vibrating plate-i.acartingos flaw angwith adimitetbthicknesswokthe flow -sowas te providesthat the as tc
flow has pepperties similar to theseqf.a morolayer low.af materialn 30:-Thesgoncept.of.gmonolayer-flow
is known to the,person skilled. in the art and does.netrequire fugther elucidations »y
said apparatus have dimensions in the range (-15 mm. In contrast
to the separation-apparatus that is known from DE-U-94 19 448 it
is not possible to apply the separation-apparatus without =a
15 housing in view of the particles having such small dimensions
that the processing therecf would not be feasible at windy con-
ditions. The application of a housing as part of the apparatus
is theresfore essential so as to allow that the particles being
précessed in the separation-apparatus have dimensions in the
20 range 0-15 mm.
4 further embodiment of the separation-apparatus of the present in-
vention is that the infeed-device is a vibrating plate having an
edge positioned above the drum, which edge is embodied as an
outlet for the particle-stream. The application of a vibrating
25 plate is very suited to supply the particle stream in a con-
trolled manner to the drum, in a way that the particle-stream
will leave the vibrating plate in a continuous flow and with a
limited thickness of the flow, so as to provide that the flow
has properties similar to theose of a monolayer flow of material.
30 The concept of monolayer-flow is known to the person skilled in
the art and does not reguire further elucidation,
The just-mentioned embodiment of approaching the parame-
ters of a monolayer flow of material renders it advisable that
the infead-device operates in uss at & vibrating-fregquency of
35 more than 10 Hz and with an amplitude of less than 5 nm.
A feature that further supports the just-mentioned embodiment is to
embody the infeed-device as a vibrating plate with
an =dge and a sloping plate immediately adjacent to said sdge
that tilts downwards as seen from the edge. It suffices that the
40 tilting downwards of the sloping plate adjacent to the edge of
the vibrating plate is in the rangs of 70-90 degrees with refez-

ence to the horizon.



The just-mentioned embodiment of approaching the parameters of a monolayer flow of material
renders it advisable that the infeed-device operates in use at a vibrating-frequency of 35 more than 10
Hz and with an amplitude of less than 5 mm. A feature that further supports the just-mentioned
embodiment T§43EH B the infeed-device as a vibrating plate with an e8g& 3G/ &i6HiAg plate
immediately adjacent to said edge that tilts downwards as seen from the edge. It suffices that the 40
tilting downwards of the sloping plate adjacent to the edge of the vibrating plate is in the range of
70-90 degrees with reference to the horizon. WO 2009/123452PCT/NL2009/050165 In a further
embodiment of therseparation-apparaitis-of-thes presestpavention-the edge of thethibratingephate is
positioned vertin-cally; ok neasr-verically above anaxispfrofationsobsaid deususes=as 1o cause that in
use the particles,of the particle;stream fall tawards the drun in.a direction aimed; towards said axis of
rotation or its immediate Viginty, and 19 arange al the. piates ot e drum impinge ap,said falling
particles at a momenf that said p?ates areina yerﬁcal or ,ne%r-yertigally U£Wia[ds oriented position
extending fromhe dfif: i this waytheog- To*&ration of the plates of the drur acting on the falling
particles of thé perfieRs stredrhtcatféathat the Fartidies tepwiSe TaRGE diréctidfirom vertical flow to
an essentiallyHorizontal dibplaternemy ltiehds aethe FGetoRtheTepartiork bf thBPEititle stream into
the first fractiorthandstheisetenesfractiom 5 Surprisiigly, irhasdieen demonstrated: that the first
fraction pertaining:to parficlas haviagsmalles dimensinasq pieferablyxnthe=range G-2-rum, do not
travel as fay from. the drum.as do the pasticles fremythe secend.fragtiorpertaining:to;particles having
relatively largen gimepsions. pieferabh in 106 008,251 20.fum.the separalignapparalus of the

the

invention is i very syit=d for Use 22 8 clessiing,means for e parices of e giige stream, and
when the particle s?ream originates ﬁom waste-incineration ashes tﬁe s,epgratlon-apraa}:rgtus can

beneficially be tSBYATBRRSify Metals froth $Aia d8R&s Mtd tife firggat+on °f =he

ticle stream into the first fraction and the second fraction.

15 Surprisingly, 1t has been demonstrated that the first fraction
pertaining to particles having smaller dimensions, preferably in
the range (-2 mm, do not travel as far from the drum as do the
particles from the second fraction pertazining to particles hav-—
ing relatively larger dimensions, preferably in the range 2-15

20 mm. The separation-apparatus of the Iinvention is thus very
suited for use as a classifying means for the particies of the
particle stream, and when the particle stream originates from
waste-incineration ashes the separation-apparatus can benefl-
cially be used to classify metals from said ashes into the first

2% fraction and the second fraction, each fraction having the par-
ticles with the just-mentioned dimensions. It is then preferred
that the second fraction be further processsd in a dry separa-
tion method to separate the metals from this fraction further
into ferrous and non-ferrous metals., This is due tec the circum-

30 stance that during processing of the particle stream in the
separation-apparatus of the invention it has been shown that the
second fractionm has already lost much of its water content.

It has further proven beneficial that the plates are
provided with a backing that slopes from the free extremities of

35 said plates towards the drum’s circumference 50 as to counter
turbulence behind said plates.

The effective operation of the separation-apparatus of
embodiments of the present invention is secured by having the drum during its
operation rotating at a speed causing that the plates of the drum impinge

40 on the particles with a horizontal speed in the rangs 10-30 m/s.

" It is further beneficiel to provide the separation-
apparatus of embodiments of the present invention with means for providing a gas flow

4



25 fraction and the second fr%ction, eachtféggtion ha\{ir? tdhemgaratictlgés Vé/iet(r:\ot%g jyésg-rjpgntioned
. . et 1on ATy z . — .
dimensions. [t78 thénretetredt & & setond fractioh Be further processatt in 8°8ry separation
method to sepafate-fife Metafe ot thistactionfritiierhto Tetd UL andmoRFEF dEE metals. This is
due to the ciréami-c30rstaricecthat‘darihg: processing of the particle stream in the separation-apparatus
of the invention it has beenshewnhaidbersecondfeactien has:already losianuch ef:ts water content.
It has further praveneneficial that therplatesiarg providedawitha backingthat slopes from the free
extremities of, 35 said,plates Jowards,the drym'scircumference so as to counter turbulence behind said
plates. The effective op(=2ratLpn of the S%paration-arpap%aratus ofbembodignen'g of. tﬁhe present invention is
. . A Benarla 10n—agﬁa e Can e CC&‘LS rag ‘T% n
secured by having the drum 1El_urlng its operation rotating at a speed causing that the plates of the drum
impinge 40 offtAe partici8&FitR™S horizontal speed in the range 10-30 my/s. It is further beneficial to
. . Y : s e e 4 1 PoaT 0 g A -
provide the separation- appaFatis KFembotintents i tHie présenfifietition withtmBans for providing a
gas flow 4 havibgra flove dirdction that i pointdd fromnthecsecthid receivify ared fothe particles to the
drum. This has at leastithe following three effects: 1. A better separation between the first
fraction and the second fraction can:be;obtainetkas compared Jodhe-sityatiandpwhichithe gas flow is
abse_r]tciccorc_iil;g't-ghg&%@@ﬁ@ﬁ%@'%Qp@f@t%tgééh@ei%%ﬁqygg Wétm§mal’!:%red§5‘:§ﬂ%l@_n§eagt secdndl iSe-
possible to limit e, air humidity, thus promating fhaf the latger; paticles,can oge their moist content
rnomaeasny.for discharging the particles of the seccnd fraction recelved in
sazid second area, at which conveyor’s outlet a blowser 1s pro-
vided supplving a downwardly directed air-flow for removal of
particles of the first fraction that stick to particles of the
second fraction.

In one aspect of the present invention, there is provided a separation-
apparatus for separating from a particle-stream at least a first fraction
with particles of a first group of dimensions, and a second fraction with
particles of a second group of dimensions, comprising an infeed-device for
the particle-stream a rotatable drum having at its circumference plates, each
plate having a radially extending hitting surface for the particles, at least
a first receiving area proximal to the drum for receipt therein of particles
of the first fraction, and at least a second receiving area distant from the
drum for receipt therein of particles of the second fraction, characterized
in that the infeed-device comprises a vibrating plate having an edge
positioned above the drum, which edge is ewmbodied as an outlet for the
particle-stream, in that the infeed-device comprises a slide-plate
immediately adjacent to sald edge that tilts downwards as seen Ifrom the edge
and ig inclined at an angle in the range 70-90 deg. with respsct to the
horizon, and in that the edge of the vibrating plate is positioned vertically
or near-vertically above an axils of rotation of said drum so as to cause that
in use the particles of the particle-stream £all towards the drum in =2
direction aimed towards said axis of rotation or its immediate vicinity, and
to arrange that the plates of the drum impinge on said falling particles at a
moment that said plates are in a wvertically or near-vertically upwards

oriented position extending from the drum.

h



A further desirable feature of the separation-apparatus according to embodiments of the present
invention is that the said at least second receiving area distant from the drum is provided with a
conveyor for discharging the particles of the second fraction received in said second area, at which
conveyor's outlet a blowreisi pravidédnsupplyihgra deihwardly diretted adt-flow fderemoval of particles
of the first fragtion thatstiek4o particles afthersecenarfraciobrbodin-one @speet ekthe present
invention, thergis provided. & separation-apparatys for separating-ronn apadiclg=stream at least a first
fraction with ggg‘iﬂpllgg_of a first group of dimensions, and a second fraction with particles of a second
group of dimensions, cowmpr'singi an infeed-device for the particle-stream a rotatable drum having at its
circumference plates, eé%h%l%te %aéq\i"lﬁg'a radially extending hitting surface for the éaarticles, at least a
first receiving area proxima to the it T 1eERIpCtHerGit ot parficles P thé Firét fratlion, and at least
a second receivihgtarey eistarit from the drum for receipt therein of Particles of the second fraction,
characterized in that the iffeed-8ewice Ebmprisekoa vibratigplate havirtFanédgepositioned above
the drum, whigh etge:is embadiedasman @utiet forsthéesparticle-streanylinthaw thesisfeed-device
comprises a slidesplatedmmediately adjacent to said edge that tilts downwards as seen from the edge

and is inclined at an angle-in,theyrange.7Q-9Q.deg, withyespectita thehorizon; anginthat the edge of
the vibrating plate is positioned, vertically or negr:verfically aboye ap.axis.of.yotgtion of said drum so as

to cause that in'use the particles of Itlhgkgar}tlplg-rsetgegmefalgrta%wggq% fhe drum in a direction aimed
towards said axis of rota I6h Or Its immiediate viciity, and to ar”raﬁge that the plates of the drum
impinge on sakPfaififig PafTclBE St noRtditthzt $3iY SrtEsHie'in a vertically or near-vertically
upwards oriented positidh @xteRERGHSMItHS Hrim. F9 - 1 Thé inFEAfIGH W REF&TATET be further
elucidated wittf refereircesto avrexenysiary scheferictembodimesitor BTeseparativh-apparatus of the
invention andrwith referencecto-the drawing 11n thedrawing: separaFigal showslschematically the
separation-appatatas-ekthe fvantionns of aFigc2andHg:3showdhedramof-tweec-
separation-apparates.ef.the, inventiqn,in.a side and asfraptal\jew respectivelyn-andons .  Fig. 4
shows a conveyor for disgharging particles.being pracessed.indhg separation-apparatus of the
invention. Wgerever w tl\:ﬁfigurgs tgedsam,ee rgf%réance Qgggﬂe@flg C%ei%pgggg I;Qgge numerals

[

refer to the same pa?frs%ce fh Teference first to Fig. 1 the se ar?tion-a paratus of the invention is

generally dendtetPwithreteFenc8 Hileral I ﬁﬁ%‘fsetﬁ}a?réf%rrﬁlaf)lp%a us 15%°useq for separating
particles 3 of 2 st FaBiBhcaY of & LBcBMRFfractith WHETein thé réspettiverastiGhs pertain to
particles having different dimensions. The particles 3 are collectively supported by an
infeed-device 2. The infeed-device 2 is a plate which is arranged to be vibrated causing then that the
particles 3 leave the vibrating plate over the edge 2' in a particle stream as symbol-

ha



ised by the arrow 4. The particle stream 4 is over the edge 2' further supported by a downwardly
sloping slide-plate 2" that supports the development of a monolayer-type flow of said particle stream 4.

SThe edge 2' of the vibrating plate 2 is positioned above a drum 5, which can rotate around its axis 8
of rotation aRnPiE & m 5 has at its circumference 13, plates 6, 6'. EaEh B ENES a radially
extending hitting surface 6, 6' for impinging on the particles 3 that arrive in the vicinity of the 10 drum 5.

In order to secure that a proper particle stream 4 resembling a monolayer stream arrives near the
drum 5, it is further preferable that the vibrating plate 2 vibrates at a frequency of more than 10 Hertz,
preferably 20H2%kd &P arfphtitle 1576F 16855 AR S e Prefersbl§Giie Brawrs Htn? ‘As already
mentioned it i:préferreddocapply bslidelptates2ttyatshightly titsidevwseards as séen from the edge 2.
This tilting dosvipwards car beir:therangesaf Z0-80degrees asccampared toathe horizon. As Fig. 1
clearly shows:the edge =’ of the vibrating 20 plate 2 is positioned vertically or near vertically above the
axis 8 of rotation of the gfum.3.30 a6 to-causehatdpuse thepardicles 3.f the patticle stream 4 fall
towards the drym 5 in &%eg;io&gi&ega@%@&gag%%Sﬁfsroatgggngogp Itsimmediate vicinity. This
construction furéhecglar anges tt;alggge 2t5 QIates.G, 6' gf the drum 5 irgg;:ne%e on gaid Lalligg particles 3 at
a moment that Said'plates 6, 6" aré in & veﬁ?ceﬁff of near vertica ly ﬁpwards driented ap%sition extending

from the drurR’S ¥Phity iSshbii fn Big- 1 With FEspetttd Baté 6 As SHGWA Moré clédfly in Fig. 2, the
plates 6, 6' af€BTBIGITY With BBACKGHeF14 that 5I6pEs TPorTtHe fred-exTrEfitRs 152 15' of said
plates 6,28' toWards the drum's circumference 13. This way turbulence behind the plates 6, 6' is
effectively avoided duririg rotatian of thecdmtimehat a proper particle stream 4 re-
gsembling a monolayer stream arrives near the drum 5, it is fur-
- ther preferable that the vibrating plate 2 vibrates at a fre-
quency of more than 10 Hertz, preferably 20 Hz and an amplitude
15 of less than 5 mm, preferably one or two mm. As already men-
tioned it is preferred to apply a slide-plate 2'’ that slightly
tilts downwards as seen from the edge 27. This tilting downwards
can be in the range of 70-50 degrees as compared to¢ the horizon.
As Fig. 1 clearly shows the edge 27 of thelvibrating
20 plate 2 is positioned vertically oxr near vertically above the
axis B of rotation of the drum 5 so as to cause that in use the
particles 3 of the particle stream 4 fall towards the drum 5 in
a direction aimed towards said axis 8 of rotation or to its im-
mediate vicinity. This censtructien further arranges that the
25 plates 6, 6’ of the drum 5 impinge on said falling particles 3
at a moment that said plates 6, 6’ are in a vertically or near
vertically upwards oriented position extending from the drum 5.
This is shown in Fig. 1 with respect to plate 6.
As shown more clearly in Fig. 2, the plates &, %' are
30 provided with a backing 14 that slopes from the free extremities
15, 15’ of said plates 6, 6’ towards the drum’s circumference
13. This way turbulence behind the plates 6, 6’ 1is effectively
avoided during rotation of the drum 5.
In use the drum 5 is caused to rotate at a speed such
35 that the plates 6, &' impinge on the particles 3 in the particle
stream 4 with a horizontal speed (see arrow A in Fig. 2) in the
range 10-30 m/s. Due to this action Fig. 1 shows that a cloud of
particles moves Iin the direction of arrow B to be collected in
at least a first receiving area 11, 11’ proximal to the drum 5
40 for receilpt therein of the smallexr particles of the first frac-
tion, and at least a second receiving area 12, 12’ for receipt

therein of the larger particles of the second fraction.

6



In use the drum 5 is caused to rotate at a speed such 35 that the plates 6, 6' impinge on the particles 3
----- - in the particle stream 4 with a horizontal speed (see arrow A in Fig. 2) in the range 10-30 m/s. Due to
this action Fig. 1 shows that a cloud of particles moves in the direction of arrow B to be collected in at’
least a first rgé’e?@?ﬂ@zéfé% 11, 11' proximal to the drum 5 40 for receipt thE&V'oH@ ¥ 4ller particles
of the first fraction, and at least a second receiving area 12, 12' for receipt therein of the larger
particles of the second fraction. With a proper tuning of the vibrating plate 2 in terms of
vibrating frequency and vibrating amplitude and by a proper selection of the rotational speed of the
drum 5 it is possible to réttkezanusifectivesaparafiorhef tHépwrtictes intora first Stammdnto a second
fraction, wherein thierfirtst-fractiempertainsitd paptielesmbaxing timénsionsin theprange 0-2 mm and the
sec- ond fraciian:pertainsto-particlestiaviy divensiansin therange 2-16 mesAgpeoper operation of
the apparatus. of the invention eapbe identifiedwhen the pastigles:leave the drum 5 ina 10 manner

that their angle.f dapprute &,ges 1ok 9dthasad 2qgolees as compaied 1g thegizen (see Fig. 1)
Fig. 1further§howst Q{Lt esqparaté)n ?iggaratus 1is ﬁ?em odie Wt 18 o SI 16 |n  order to protect
a

£
the particles B?r(%}r%xoutsﬁe Weatﬁgr conditions. thus Ieowmg ﬁ1at e partl- 15Cled® of the particle

stream 4 havifiy difiEhsiSRsERTHE PAn g8 & iﬁthﬁefaﬁaafjﬁﬁbglﬁﬁtﬁésoﬁd % tfi8%pparatus of the
invention.  FE9KItRobgH ot SHWR TR MG 1heRpparaiiss aPBf #3e MventibhsmsgiPra preferred
embodiment furthefdie provieratt Witie 20rzaris: forprivicheg a gassfiewehaviey & fiowadirection
oppositetd theanowBathuspointing front theseconc: receiving mreast2pd 25 tdwadds the drum 5. Any
of the first recgiving areasrbl 34" andithe Beeoneh (see Fig. 1.
Fig. 1 further shows that the separation apparatus 1 is
embodied with a housing 16 in order to protect the paxrticles 3
from outside weather conditions, thus allowing that the parti-
15 c¢les 3 of the particle stream 4 having dimensions in the range
0~15 mm can at all be processed in the apparatus of the inven-
tion.
Although not shown in Fig., 1 the apparatus 1 of the in-
vention may in a preferred embodiment further be provided with
28 means for providing a gas flow having a flow direction opposite
to the arreow B, thus peointing from the second receiving area 12,
12’ towards the drum 5.
Any ¢f the first receiving areas 11, 11" and the second
receiving areas 12, 127 is in practice provided with conveyor
25 belts for removing the collected particles from said areas. An
example of a conveycr belt that is applied with anyone of the
second receiving areas 12, 12’ is shown in Fig. 4 and provided
with reference numeral 17. Particles 3 are discharged from any
such second area 12, 12’ and transported by the conveyor 17 op-—
30 erating at a conveying speed that is high encugh to cause that
the particles 3 leave the conveyor belt 17 with a speed suffi-
cient for the particles to travel through an essentially trans-
versal air-fiow 18, Due to the air-flow 18 particles of a first
smaller fraction that attach or stick to larger particles 3 of
35 the second fraction are released. The air-flow 18 can easily be
arranged by application of a blower 19 providing preferably a
downwardly directed air stream 18 immediately adijacent to the
exit point or cutlet 20 where the particles 3 leave the conveyor
belt 17.
40 The inventors expressly point out that the exemplary
embodiment as discussed hereinabove relates to the operation and

construction of the separation-apparatus of the invention with-
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receiving areas 12, 12' is in practice provided with conveyor 25 belts for removing the collected
particles from said areas. An example of a conveyor belt that is applied with anyone of the second
receiving areas 12, 12' is shown in Fig. 4 and provided with reference numeral 17. Particles 3 are
discharged W‘&’ﬁﬁ)?g’d% second area 12, 12" and transported by the coRv&JIrX P 8180 erating at a
conveying speed that is high enough to cause that the particles 3 leave the conveyor belt 17 with a
speed sufficient for the particles to travel through an essentially transversal air-flow 16. Due to the
air-flow 18 particles of a first smaller fraction that attach or stick to larger particles 3 of 35 the second
fraction are rélgaseteFheraikflow T8 capstasity bt apraigedincapplicatioh sfadsower 19 providing
preferably a dowiweardlydirested airstreahed &ikhmedititelysadiaearitto tyeexittpeintfor outlet 20
where the pattieles3daaventhiescoaneyar belt i1 46kkhe inveninrs-expresslypeint nut that the
exemplary erghodiment-as disqussed-erainabeve relates to ihe;qperation and epastruction of the
separatiog- a&e@mwmﬁ% iBX@”HQ”tW!«,Ihz%ﬁ%ﬁ%ﬁ%@'%’u@ﬁ'% rgstyictad 10: the,processing of

waste- mcmeratlon ashes or b m ash anratlon a %aratus of.the |nvent|on is generally
1n res mcte o s0cC éc Be Csla rived from wa

applicable to a| REO partlc that is require d into fractions ofgpartlc?les 5 having
dimensions mjtﬁ}/ BWerrang8sSuch as 0-15 mm without belng restricted to such particles as are
derived from waste incineration plants. Claims 1.Separation-apparatus for separating from a
particle-stream at least a first fraction with particles of a first group of dimensions, and a second
fraction with particles of a second group of dimensions, comprising an infeed-device for the
particle-stream a rotatable drum having at its circumference plates, each plate having a radially

extending



5hitting surface for the particles, at least a first receiving area proximal to the drum for receipt therein
of particles of the first fraction, and at least a second receiving area distant from the drum for receipt
therein of particles of the second fraction, characterized in that the infeed-device comprises a vibrating
plate having an edge positioned above the drum, which edge is embodied as an outlet for the
particle-strea@igimdhat the infeed-device 10comprises a slide-plate immediately adjacent to said edge
that tilts downwards as seen from the edge and is inclined at an angle in the range 70-90 deg. with
respect to the horizon, and 15 in that the edge of the vibrating plate is positioned vertically or
near-vertically above an axis of rotation of said drum so as to cause that in use the particles of the
particle-stream fall towBegaHtahappdratusiteciipmaiing drtowa sk itaddsaxisobrotatkon Misits immediate

viinity, and g AANRIALADE PER Al e Ay mBlas.on sai Jallng famAridss AL mamgn tha

said plates are In a verti or near- ver I s oriented position extending rum.
2. Separatior S5PATSEE He & e AR fP T RER Il T eRrhdenizei L fietha trplons ireeited at a speed

causing that tbexplbtesrimpizgmgaithe patiakesswiid sidier) zoriabsne edviad et fredrangex@idigm/s. 3.
Separalion-appaializacearding I Al b ehasasisceeddn el ine iseddevice.opgraigs in use at a
vibrating-frequency of more than 10 Hz and an amplitude of less than 5 mm. 30

receipt therein of particles of the first fraction, and at least a second receiving area distant

from the drum for receipt therein of particles of the second fraction, characierized in that

the infeed-device comprises a vibrating plate having an edge positioned above the drum,

which edge is embodied as an outlet for the particle-stream, in that the infeed-device

10  comprises a slide-plate immediately adjacent to said edge that tilts downwards as seen

from the edge

and is inclined at an angle in the range 70-90 deg. with respect to the horizon,
and
15
in that the edge of the vibrating plate is positioned vertically or near-vertically
above an axis of rotation of said drum so as to cause that in use the particles of the
particie-stream fail towards the drum in a direction aimed towards said axis of rotation or
its immediate vicinity, and to arrange that the plates of the drum impinge on said falling
20  particles at a moment that said plates are in a vertically or near- vertically upwards
oriented position extending from the drum.

2. Separation-apparatus according to claim 1, characterized in that in use the drum
rotates at a speed causing that the plates impinge on the particles with a horizontal speed
25  in the range 20-30 m/s.

3. Separation-apparatus according to claim 1, characterized in that the infeed-
device operates in use at a vibrating-frequency of more than 10 Hz and an amplitude of
less than 5 mm.

30



4.Separation-apparatus according to claim 1, characterized in that the apparatus has a housing so as
to protect the particles from outside weather-conditions. 55.Separation-apparatus according to claim 1,
characterized in that the particles of the particle-stream to be processed by said apparatus have
dimensions in the range 0- 15 mm. 6. Separation-apparatus according to claim 1, characterized in
that the plates are 10provided with a backing that slopes from the free extremities of said plates
towards the drum'’s circumference so as to counter turbulence behind said plates. 7.
Separation-apfaratus aS€orIATgTGRIAIRILS achendiesdd ziadnv tvaplestepreditebaiitle arsarau®r providing
a gas flow having a flousidy ectiandbadtéstpoitedidanidhecstsondddrecedvitioasca towards the drum.
8. Separation-apparatus according to claim 1, characterized in that the said at least second receiving
area distant frogn the drym is #rovided with a conveyor for discharging the particles of the second

fraction reCeived in said SE& &’%‘P@%ﬁ*'xﬁtﬁ&ﬁ%&%mﬁm'&Gﬂéﬁcée FEXEY Pabig RAEFES Shlying an
downwardly difeteditigigtelieeor ebsovesesspahicied etsdivstiere donenerstiokhe rsaskdes! bf the
second fractiomn®. Method of separating a moist stream of particles sized in the range 0-15 mm using
separation apparatus according to any of the preceding claims, into at least a first
6. Separation-apparatus according to claim 1, characterized in that the plates are
16 provided with a backing that slopes from the free extremities of said plates towards the

drum’s circumference so as to counter turbulence behind said plates .

7. Separation-apparatus according o claim 1, characterized in that it is provided
with means for providing a gas flow having a flow-direction that is pointed from the second
15  receiving area towards the drum.

8. Separation-apparatus according to claim 1, characterized in that the said at
least second receiving area distant from the drum is provided with a conveyor for
discharging the particles of the second fraction received in said second area, at which
20 conveyor's outlet a blower is provided supplying an downwardly directed airflow for
removal of particles of the first fraction that stick to particles of the second fraction.

9. Method of separating a moist stream of particles sized in the range 0-15 mm
using separation apparatus according to any of the preceding claims, into at least a first

25 fraction with particles having dimensions in the range (-2 mm, and a second fraction with
particles having dimensions in the range of 2-15 mm.

10. Method according to claim 9, characterized in that the particle stream originates

from waste-incineration ashes, and wherein the separation-apparatus is used to classify

30  metals from said ashes into the said first fraction and said second fractior.
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25fraction with particles having dimensions in the range 0-2 mm, and a second fraction with particles
having dimensions in the range of 2-15 mm. 10. Method according to claim 9, characterized in that
the particle stream originates from waste-incineration ashes, and wherein the separation-apparatus is
used to classify 30metals from said ashes into the said first fraction and said second fraction.
11.Method according to claim 10, characterized in that the said second fraction is processed further in

a dry-separation meth separate the metals into ferrous. and ngnferrous metals. 512.Method
ccording to Liim o, cH IR0 iaF G BRI o e AR BT LR T SR LCBH e G145 20
weight%. 13.Methsseddudhding odiaierdaitirawdnxtly sctripiside wealbjdoirigrioeparnticien-
stream by the-pracessipgsin said separation-apparatus, the particle stream is sieved so as 10to restrict
the particles to sizes in the range 0-15 mm. 15 20 25 30

5 12 Method according to claim 9, characterized in that the stream of particles has a

moisiure-content of 15-20 weight%.

13. Method according to claim 9, characterized in that prior to subjecting the particle
stream by the processing in said separation-apparatus, the particle stream is sieved so as

10 to restrict the particles to sizes in the range 0 -15 mm.
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