Separ ati on-apparatus The invention relates to a separation-apparatus for
separating froma particle-streamat |least a first fraction with particles
of a firswogoeup3ah di mensions, and a second fracti on wpCh/NIaodosdes of a
second group of dinmensions, conprising an infeed-device for the
particle-stream a rotatable drumhaving at its circunference plates, each
plate having a radially ex tending hitting surface for the particles, at

| east a first re ceiving area proxinmal to the drumfor receipt therein of
parti cles,of the first fraction, and at | east a second receiving area

di stant fromeERE YraRPFE? ™ ecei pt therein of particles of the second
fraction. Such an apparatus is known from DE-U 94 19 448. The known
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di mensi ons gedqtde iRartbcles pheeoh Coppaable, SOMMOILt iR, HHeA t he known

separ ati on-apparatus i.S _not equ ed to separate fromthe partlc(I]e stream a
fi Irost fradt (BJES ant Cgmg%%erbcﬁdpg?%%{)’i Sﬁ?hvﬁﬂea&& ﬁa‘(ﬂbq £r 288ty 8FFfer from

each ot herteafliyg rodésny ysunfacer her dhet herparlamet @ sephata chamsacteri ze the
parti cl esecafisqiatchr pes:tians. tdhirse @aﬂmbﬁxe&@héiilﬁl@@hfeQéilh nset @ﬁ@eihw th
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Wast e Man&dgéheht R e sHyBstab-peiBt dHuratascbriPapbt £49d &fhthe om such
waste in ceaerdtireetpbants as being by far the largest residue fraction
after the incinerahicNaPrRsacudUes kQokhercandkls-ons ﬁ@f %w.cmeerﬁtl on,
vari ous lals _including metals _are conpri.sed in.the bottom ash.
However , nt%%rgr%lléraaptp&rrgsusdulrsl %ngﬁ%emf% es?pnacriaﬁ'é(rnét?%or?lb?%c% 1ESaP8yeneral 1y
not as hi G P#RATt Réde-Harer Phr s fasn| eonnest-

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 are of comparable

20 composition, then the known separation-apparatus is not equipped
to separate from the particle stream a first fraction and a sec-
ond fraction, 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 issue 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, various materials including metals are comprised in the
bottom ash. However, temperatures during the waste incineration
process are generally nct as high that these materials result in
aggregated particles of metals with slag. Instead some 80% of

35 the metals in the ashes are free and suited 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



aggregated particles of nmetals with slag. Instead sonme 80% of the netals in
the ashes are free and suited for re-use. It is said that wwth a particular
type i nciwenatwn3appr oxi mtely 50% of the course bottompashazo®mssicst of
particles being |arger than 2 mm Conversely, another 50% of the materials
is smaller than 2 nm Particularly, the separation of particles which canbe
classified as part of a first fraction having dinensions snmaller than 2 mm
fromparticles being classified in a fraction having dinmensions |arger than
2 mmis a Rfocdaexahisideasfratie opr abfiamt fhattimnehenvountiepesiodyen t heir
separ at i OrsniaS 1@ Vieagedmi Nt 1@nS @R B le@NbAPRAIALYS: AGCORdI AdriRttbe
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ash. 11 1 $:e%xpeRSHnY Rot eshReweyes dhat stdeseparal L ARnapRaral g LS not
excl usi velty.lousggbsl %df Qr_processi n%ﬁ(if bott om %sh but c%nb{)'e_ applied to
process any type of parfi- A"8s havihd erbt 1" utrthst STt enedVeraGe, in the
conposi t i GIF 1L HptI%AFaR P UFeRedEt &3 coVesl orldusftaisiyeafidr ceraarnesn-account
for approxienl | yn8AG%Lperiment sofisdios pontentlyantdiidd tBe peiHR0E @ccount
for fefgoysoands non-epoous, Tehal i.vghsgspessfstel ensteéaﬁ'h@gge?lg gral)y

consists of organic material. The main non- rous net s al umni um whi ch
is pr esentsePﬁF%ch?P_taﬁBajéﬁqsr &5 PP iSECEUSH AR ¥r ARGRP ISt TPRePERIESSERBer
non-ferrows hetwds aghebeopper be madd edztmmroceas, arst divnk ess wiréét and

preci ous rRtal sawgCbnacreuhkntoind.arge parts of the 2-6 nmmfraction or

i i gi. r oni nent s
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provi d&° a °Separ?e t i98ASAFTSr SELE RS eRCPE L errraipadly t&#H eefor carrying
out a separeati ofh-iet hodtan: anpar ticclle séream haviuig Fart fetessi and he ranges
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organic material.
The main non-ferrous metal is aluminium which is pre-
20 sent through the entire particle size range of the ash. Other
non-ferrous metals are copper, brass, zinc, lead, stainless
steel and precious metals which account for large parts of the
2-6 mm fraction or higher up to 15 mm. Such metals that origi-
nate from electronic components are largely in the 0-2 mm frac-
25 tion.
Tt is an object of the invention to provide a separa-
tion-apparatus which is particularly suitable for carrying out a
separation-method on a particle stream having particles in the
ranges just mentioned.
30 It is a further objective to provide such a separation
apparatus and method of its operation, which is applicable to
particles that are moist. When the separation-apparatus is to be
applied with respect to bottom ash an additional problem is that
such bottom ash is relatively wet; it may comprise 15-20 weight$
35 water.
A further objective is to provide a separation-
apparatus which renders it possible to regain ferrous and non-
ferrous metals of a particle stream with particles having dimen-
sions in the range 0-15 mm.
40 Still a further objective is to provide such a separa-
tion-apparatus in which a first fraction and a second fraction

of particles can be separated from a particle stream, wherein
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apparatus and nethod of its operation, which is applicable to particles
that are noist. Wien the separation-apparatus is to be applied wth respect
t o bott omveshosaniaddi ti onal problemis that such bottompasNii2eosrsb@si vel y
wet; it may conprise 15-20 weight% water. A further objective is to provide
a separationapparatus which renders it possible to regain ferrous and
nonferrous netals of a particle streamw th particles having dinen sions in
the range 0-15 nm Still a further objective is to provide such a separa
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particles %%E & sz in the range 0-2 nm and the second fraction has
particles w dinmensions_in the range 2-15 mm_ These and ot her objectives
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or
ts use in - %f S
appar at us 'has" & HouSIig §6'as"to prot 8ct™t e “parti GFES 7 om 6uf'si de

weat her - condi t i ons® TAFFbWSRFUrRaPT ttHe paPtialies -epranedupartiaddérsgtreamt o
be processedthy ispictltapparsatcbst heve agbaeanisisohasi 4 Hdweinange a@- 16 mMm I n

contragy t0.106 SERALEL AN APRALAIINE st Balyd 3 nKPOW, £i:08h DE-A41 941 19 448 it
is not possible to apply the separation-apparatus wthout a housing in view
of the partrel B RAVING SUGH SHAITe di LfeT ORS™ Hat1 FECHT s ¥ng. t her eof
woul d not sbedf ®eirbites dtavs Kdypetoirpngi thorss rhee dpPlSi wat | bn cohtaastousi ng as
part of the appatahustisnidppuelore @ssend idlowsorasm be-aldowot hat ithe
particl es igEi g@ rﬁ{s%%%?ée«f ia”thethseel%%r9%%&%‘@8%5%&%% pave, 4 gensions in
t he range -?L_ . ‘far hér a%pec.t of € Separation-apparatus of the in
vent i ob® i £OEARRI tife Vi AT fd FR8VPRE D ea RADM&t PREN pimaté RFHANFGCER edge
posi ti onedhabovte: tthecdssimg whecdoedgeld snerrbedfedsidg eant windy con-
ditions. The application of a housing as part of the apparatus
is therefore essential so as to allow that the particles being
processed in the separation-apparatus have dimensions in the
20 range 0-15 mm.
A further aspect of the separation-apparatus of the in-
vention is that the infeed-device is a vibrating plate having an
edge positioned above the drum, which edge is embodied as an
ocutlet for the particle-stream. The application of a vibrating
25 plate i1s 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 those of a monolayer flow of material.
30 The concept of monolayer-flow is known to the person skilled in
the art and does not require further elucidation.
The just-mentioned objective of approaching the parame-
ters 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 ob-
jective is to embody the infeed-device as a vibrating plate with
an edge and a sloping 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 refer-

ence to the horizon.



outlet for the particle-stream The application of a vibrating plate is
very suited to supply the particle streamin a con trolled nanner to the
drum i n wowayw/kab the particle-streamw ||l |eave the echmakingsplsate in a
continuous flowand with a limted thickness of the flow, so as to provide
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ing relatively larger dimensions, preferably in the range 2-15
20 mm. The separation-apparatus of the invention is thus very
suited for use as a classifying means for the particles of the
particle stream, and when the particle stream originates from
waste-incineration ashes the separation-apparatus can benefi-
cially be used to classify metals from said ashes into the first
25 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 processed in a dry separa-
tion method to separate the metals from this fraction further
into ferrous and non-ferrous metals. This is due to 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 fraction 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 so as to counter
turbulence behind said plates.

The effective operation of the separation-apparatus of
the 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 range 10-30 m/s.

It is further beneficial to provide the separation-

apparatus of the invention with means for providing a gas flow
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the range 0-2 mm do not travel as far fromthe drumas do the particles
fromthe second fraction pertaining to particles hav ing relatively |arger
di mensi ong0 2peseRessabl y in the range 2-15 nm The separ atcomiappasaissis of
the invention is thus very suited for use as a classifying neans for the
particles of the particle stream and when the particle streamoriginates
fromwaste-incineration ashes the separati on-apparatus can benefi cially be
used to classify nmetals fromsaid ashes into the first fraction and the
second frderviion,a ddel fizration Wik Ag pPhintsar freelds wpeerd Feceliv-

j ust - ment Il(h@eﬁréﬂ MRSt parltticlss tthenanprefar.r edis hats thelsesomdefracti on be

further I ara tion nmethod to separate the netals from
this fractflgggé(?%% tﬂrgedgyfe?;ggrous and non-ferrous netals. This is due to
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its opgg atm'o%n& Ol @Ee altar%e§p§§&1f‘c%§' & that the phates Qnckhe drum
i mpi nge on articles wth a horizontal speed in the range 10-30 m's. It

is furt hermoﬁﬁn% 3'd¥al to provide the separationapparatus of the invention
with means for prdvifdiibgen dqgasréblefaecnte o ity shneaetiomadraratss poi nt ed
fromthe &@eeﬂ@llrfge&ei ¥hé rmgwaheaofr Qs ther parkt kel @sat Qehbe shdsma Fi s has at
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hu”idity1vﬁhg§ 5Hﬁ%ﬁ9§h§“h downwardly directed air-flow for removal of
particles of the first fraction that stick to particles of the
second fraction.

20 The invention will hereinafter be further elucidated
with reference to an exemplary schematic embodiment of the sepa-
ration-apparatus of the invention and with reference to the
drawing.

In the drawing:

25 - Fig. 1 shows schematically the separation-apparatus
of the invention;

- Fig. 2 and Fig. 3 show the drum of the separation-
apparatus of the invention in a side and a frontal view, respec-
tively, and

30 - Fig. 4 shows a conveyor for discharging particles be-
ing processed in the separation-apparatus of the invention.

Wherever in the figures the same reference numerals are
applied these numerals refer to the same parts.

With reference first to Fig. 1 the separation-apparatus

35 of the invention is generally denoted with reference numeral 1.
This separation-apparatus 1 is used for separating particles 3
of a first fraction and of a second fraction wherein the respec-
tive fractions pertain to particles having different dimensions.

The particles 3 are collectively supported by an in-

40 feed-device 2. The infeed-device 2 is a plate which is arranged
to be vibrated causing then that the particles 3 leave the vi-

brating plate over the edge 2’ in a particle stream as symbol-
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that the larger particles can | ose their noist content nore easily. A
further desirable feature of the separation-apparatus according to the

i nvent i orwoot9mas4sthe said at | east second re ceiving area/Ni2etoasbicsr om t he
drumis provided with a conveyor for discharging the particles of the
second fraction received in said second area, at which conveyor's outlet a
bl ower is pro vided supplying a downwardly directed air-flow for renoval

of particles of the first fraction that stick to particles of the second
fraction. iPRE Pnvert rERCWY-| Therrantartersiveaputt hercveruthda%88 W th

ref er ence fiuathsr expppkesy 3cheddmirniwardihodiapany eofiddhelsepa'rathen- appar at us

of the ingenbion and weidy JREREeNCE hBniNR Jravhd: kN ke dr guipg: - Fig.
1 shows schermatically the sSeparation-apparatus of the invention; - Fig. 2

and Fig. $'€hdWw 3% ‘drum of the separationapparatus of the invention in a
side amd a frontalThg edge rdspéctis waloyatimgl plafFeg? i phewsienegonveyor for
di schar gi Rgopard ich@esspeting psocessed iifvindeisepadiat Bosr appatabys of the
| nventi On-anﬁ‘h%leé’rfrdrhﬁ § rhﬁasf LUl &S &Q@ﬁ%@%n&@f fﬁ,egﬁgtggn@,r gis arg applied
these nunerals refer to the sane parts. Wth reference first to Fig. 1 the
separ at i oR+apPatatiishedf & HEFAVEAtSORTIE G EAEFATT Vv UdéABE et 't AT ef er ence
nuner al 1impThgnsepatied itentappar &t tiball darrivsetn fidre sépamétyi od pagticles 3
of a figstyffaeti on and of a second fraction wherein the respec tive
fractions pertain to particles having different di,rr.e Si ops. Tge 'Qg_rti cles 3
are collectively sﬁ]pBES?léatqbﬁeﬁlﬁrel rﬁhgéd"il %Ireo\ﬂeéepirFl#ﬁesl hieed-device 2 is
a pl ate weeEhling & mapgkyerosheean Brateer awasi hee tdyem Phatt tlefparticles 3
| eave t he thkerbpadfeagopd adtatovre tiheaedge Ratel A Arattk Chte sSttream as
symbol | sedOyot N ALEQ b 18NECRAN 1 LEL R SNGAM 41 8raYel 4 edae 2
further_supporte a O\Anv\_/ard?{_;/ sloping slide-plate 2'" that
15 of less than 5 mm, preferdbly ohe dr two mm. As already men
tioned it is preferred to apply a slide-plate 2’’ that slightly
tilts downwards as seen from the edge 2’. This tilting downwards
can be in the range of 70-90 degrees as compared to the horizon.
As Fig. 1 clearly shows the edge 2’ of the vibrating
20 plate 2 is positioned vertically or near vertically above the
axis 8 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 construction 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 6, 6’ 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’ is 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, 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 receiving area 11, 11’ proximal to the drum 5
40 for receipt therein of the smaller 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.
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supports the devel opnment of a nonol ayer-type flow of said parti cle stream
4 . The edge 2 ' of the vibrating plate 2 is positioned above a drum5 ,
whi ch carwoav@iesgeound its axis 8 of rotation and whi clecadmurvd®/osassat its

circunference 13, plates 6 , 6 ' . Each plate 6 , 6 ' has aradially
extending hitting surface 6 , 6 ' for inpinging on the particles 3 that
arrive in the vicinity of the drum5 . In order to secure that a proper

particle stream4 re senbling a nonol ayer streamarrives near the drum5 ,
it is fur ther prefemabl ereprnt tChenyiddr &bpnglyyleatag 20 \atlsr at &5 t&rmg fre
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on sai dof alhhRg Pard kel es a?hg% 8¢ @fcuwa@t d%@lsdn&! aeSabs 1264.-are in a
vertically or near vertl%tﬁ_—)éhe war orlente p?SItIOI’l extending fromthe

drum5 . THI°§%i 3° SITORATT 1h%]tzr?nré§%ee %o 'plate 6 . As shown nore
clearly in Fig. 2 Fia.hé pheithes 6hows thafr ehprsovhdedt wi ehrardtackilngs 14 t hat
sl opes frambbbeed neenexti@Eihyess i otber ofo pabded! atesphrsihes sowards the

drum s ci rGupt 815154133% $atndl $oHaY: L bul{]ﬁlpscélqu%pgd tthQ? PA &)ﬁﬁt 6 ' Is

effectlvely avoi duri ng rotation of umb5 is
caused!? o Gl6fat e fatthg E‘b@é{f lsughreatat baelHs 3%@%“%101156”1 ‘Pk}?plrﬁ‘ﬁéeon t he

particl es (31pnmh hmnpattakl despreecmsédwit htle hophzantsabfspeednfisee arrow A
in Fig. 2giohn the
Although not shown in Fig. 1 the apparatus 1 of the in-

vention may in a preferred embodiment further be provided with

20 means for providing a gas flow having a flow direction opposite
to the arrow B, thus pointing from the second receiving area 12,
12’ towards the drum 5.

Any of the first receiving areas 11, 11’ and the second

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 from any
such second area 12, 12’ and transported by the conveyor 17 op-

30 erating at a conveying speed that is high enough 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-flow 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 adjacent to the
exit point or outlet 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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range 10-30 m's. Due to this action Fig. 1 shows that a cloud of particles
noves in the direction of arrow B to be collected in at least a first

recei vi ngvene®/1ti4s211' proximal to the drum5 for recei prrNieo®@iosows the
smal l er particles of the first frac tion, and at |east a second receiving
area 12, 12' for receipt therein of the larger particles of the second
fraction.Wth a proper tuning of the vibrating plate 2 in terns of
vibrating frequency and vibrating anplitude and by a proper selection of

t he rot at idhateiFeedi by RYi@IdEesh S Citedi &° phssPRPEEsEone eaf i"s6tan ef fecti ve
separ ati oninefinéhaiparisicdseori Bbtocc bkhsé. and b&baraaisecaprhrhrasteoOn,

wher el n { Reef Ll dibACH QRnRBLLA) B3k CcBAI 6! S5y NAYLNGE dlaTRRsions in the

range 0-2 mm and t sec on rac ertains to particles having
di mensi ond*h {%éeuqaha‘ed folgen?ﬁasﬁlﬁFﬁgelﬁltSpéF%‘ftilc?ﬁso?f {978 *Appat at us of the
i nven t3% ohagamg bEmedentn s iladtivhelpweherpardsi ehels dedveéstie wdithavd in a

manner thakihfeidstangten afo deparddsiecloessn@le Sidass Adord@agtees-as

conpar ed tgnggg JgN| rk;see Fig. 1) . Fig. 1 further shows that the
separatlon appara at u§ i i's enbodied with a housing 16 in order to protect
the particles 3 fromoutside weather conditions, thus allow ng that the
particles 3 of the particle stream 4 having dinensions 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

enbodi nent further be provided with neans for providing a gas fl ow having a
flow direction opposite to the arrow B, thus pointing fromthe second
receiving area 12, 12' towards the drum5 . Any of the first receiving
areas 11, 11' and the second receiving areas 12, 12' is in practice

provi ded with conveyor belts for renoving the collected particles fromsaid
areas. An exanple 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 nuneral 17. Particles 3 are discharged fromany such second area
12, 12' and transported by the conveyor 17 operating



at a conveying speed that is high enough to cause that the particles 3

| eave the conveyor belt 17 with a speed suffi cient for the particles to
travel thwougd/massessentially trans versal air-flow 18. pDwaniRavotoseesi r - f | ow
18 particles of a first smaller fraction that attach or stick to |arger
particles 3 of 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 i medi ately adjacent to the exit point or outlet 20
where the particles 3 | eave the conveyor belt 17. The inventors expressly
poi nt out that the exenplary enbodi namirmMas di scussed herei nabove relates to
the operation and construction of the separation-apparatus of the invention
wi t hout necessari | y being restricted to the processing of wasteincineration

ashes or bottom astesSPafd 1 OBpARRIAGHS appar&tus o aHa%| FASh G BATT s
gener al | y tappttcatsla {0 atyleype coffipar timicéithaiitihs pretguileed (8D b

classifi e@ Nt o fgraghi ONSiebnpaddd, ches ﬁ&,\élcegddfm&bm&lﬂm phheil over
ranges ﬂ 13 rrmvmtgout hei rttgdrestrlcte such partlcrzle as are

derive from wést €N cineratton prants. CLAMNG Flomprésﬁn? at1 of-8pparatus (1)
for separ &EVHeF fFomfar pdre PPE‘FJteaet‘lsééﬁW 48) at 2| dsttaBle g flphction with
particl eshe@inofataithrsirognéepernfe difensiaaes, (anc’a,sescanglbeachiwn with

partlcleslgg) Ofacd 23 €6 A 8H }Hfttghmfgﬁé (018D I%pgch%n hpf geddevi ce
(2) for t artlﬁle Stream t ab rum havi ng at its

ci rcunfer 828 Gl3)-© f”’éttaesfl([%E C)elvé‘é‘éﬁ"‘r&aat?é havt'| n TG 5P| P%ext endi ng
hitting sdirfrace)( Gorerycdipr thrregar of wdrdgclas dfeddbe &ifdt drackbwmivi ng area
(11, 11') apsoxi Melast 0a thieodiuradeilihgrareeceips 11er ai s ofc Fi@-f)ﬁli@{£s of the

first fraz 919% ar@gxa;eéquﬁtt&rse%ogg SEILYLDLALRR (d4nd g ) di stant Trom

t he dr for cond frac tion,
char act er 28 |"ﬁ‘atrﬁﬁ’feﬁlﬁ@dabrbatrhéttu@ﬁaasppérﬁ%%|W (5‘6310%%1“@3 (fd § otect the
parti cl esag3jo forotreout tgiedeawentlver {8pnilidm onssidd Wewntgrtdoatiithensparti cl es

(3) ofig halp@mgcltsa@tmaghééﬁclte@, ke) Kocassps-tr13abdraRPaLat Us del) have
dlnen5|ons 5£E§Jg% Earg%ld apparatus (l) have dimensions in the range 0-
15 mm.

2. Separation-apparatus according to claim 1, charac-

terized in that the infeed-device (2) is a vibrating plate (2)
20 having an edge (2’) positioned above the drum (5), which edge
(2') is embodied as an outlet for the particle-stream (4).

3. Separation-apparatus according to claim 1 or 2,
characterized in that the infeed-device (2) operates in use at a
vibrating-frequency of more than 10 Hz and an amplitude of less

25 than 5 mm.

4. Separation-apparatus according to claims 1-3, char-
acterized in that the infeed-device is a vibrating-plate (2)
having an edge (2’) and a slide-plate (2’’) immediately adjacent
to said edge (2’) that tilts downwards as seen from the edge

30 (27).

5. Separation-apparatus according to claim 4, charac-
terized in that the slide-plate (2’’) is inclined at an angle in
the range 70-90° with respect to the horizon.

6. Separation-apparatus according to anyone of claims

35 2-5, characterized in that the edge (2’) of the vibrating plate
(2) is positioned wvertically or near-vertically above an axis
(8) of rotation of said 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

40 1its immediate vicinity, and to arrange that the plates (6, 67)
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15 mm 2 . Separation-apparatus according to claiml , charac terized in
that the infeed-device (2) is a vibrating plate (2) having an edge (2')
posi t i onestoabewvesishe drum (5), which edge (2') is enbodiped/Nago@msods!| et for
the particle-stream (4). 3 . Separation-apparatus according to claiml or 2
, Characterized in that the infeed-device (2) operates in use at a

vi brating-frequency of nore than 10 H z and an anplitude of less than 5 mm
4 . Separation-apparatus according to clainms 1-3, char acterized in that

t he i nf eedfdéle cerums (A) vitmiagengr pladde fe D) invapvprngl diesedge R2'a mand a

sl i de- pl atrent2that ismdﬂ)ﬁt@isy afj @oentet On SAvdredga 120} ddmt- tilts
downwar ds 35 $£ef .f P%M‘se &4 ﬁtéﬁg)om?l% %%Q@Bé‘&%gg'}'r%p@ﬂ@dﬁmaccord' ng to

claim4 , charac terized in't at t ate nclined at an
angle in té-range 70-90 with respect to the horizon. 6 .
Separ at$ on- appar atis Sapeozidiongappasatpenecodrdingi e @y@nechér@@tiasi zed in

that the edge {wadacRbrifigs Minbeati n:glepbﬁgi.ees( 20,1 6 pasiet besedivertigal 1y or

near - vertlc N abo Xi tat on of saij dru 5).sp as to
cause that® |%n %%eqt\ﬁ 1[:lnaclc eé %Bf;)mm emlq‘ frea 5( )15 gl t owar ds

the drum (%B) spid éﬂf}lt?écf@rorﬁ ai ﬁ@@ﬁd@mﬁhﬂsd@lﬁ‘i 6 ﬁkli%*lﬂ(fSYeWe r dt3é1ti5‘bn or its
I mredi at e asi ebnédunteantuiimlantangminlasatdielpkas ess,(®)6' ) of the drum (5)

| minggg on sai d ) I o PACLESa {Dhisabofo R R 44%568& d.pliates (6, 6')

are in a vertlcall rvertical rlente FOSI'[IOI’I ext endi ng

fromthe drdm ¢85 a)ét?nz par E}P?torfna}dlﬁﬁrgﬁgr%cb? ditg2 8ne of clains
1- 6, char aveedi Faging thadt thheplpitatsed 6¢ 66’ )6'Inpange mnovhelemiBIWlphea backi ng
(14) that wskapesdriepntde dpeee axtohenmchh®@s 20150 48} of said plates (6, 6')

towards the drun Clsrgg};ilr e %”Sﬁaa(rja%ssgcgf dt19gc9és'“atdl onE“JSPL%Jl%@SﬁQ behi nd

said plates (6, 6 on-a none of clains
1-7, char dcfer FrAFdctaTitRg li“n“&%t'e %théSdP{ﬂﬁl(jS)i ‘f’b"t*’aﬁ‘@é‘nétf% Pro"l -

ing a gas flow having a flow-direction that is pointed from the
second receiving area (12, 12’) towards the drum (5).
10. Separation-apparatus according to anyone of claims
1-9, characterized in that the said at least second receiving
20 area (12, 127) distant from the drum (5) is provided with a con-
veyor (17) for discharging the particles of the second fraction
received in said second area, at which conveyor’s outlet a
blower (19) is provided supplying an downwardly directed air-
flow (18) for removal of particles of the first fraction that
25 stick to particles of the second fraction.
11. Method for separating a particle strxeam (4) having
a moisture-content of 15-20 weight% into at least a first frac-
tion with particles (3) of a first group of dimensions, and a
second fraction with particles (3) of a second group of dimen-
30 sions by processing same in a separation-apparatus (1) according
to anyone of claims 1-10, characterized in that prior to sub-
jecting the particle stream (4) by the processing in said sepa-
ration-apparatus (1), the particle stream (4) is sieved so as to
restrict the particles to sizes in the range 0-15 mm, and that
35 the separation-apparatus (1) is used to provide a first fraction
pertaining to particles having dimensions in the range 0-2 mm,
and to provide a second fraction pertaining to particles having
dimensions in the range 2-15 mm.
12. Method according to claim 11, characterized in that
40 the particle stream (4) originates from waste-incineration
ashes, whereby the separation-apparatus (1) is used to classify

metals from said ashes into the said first fraction and said

10



speed causing that the plates (6, 6') inpinge on the particles with a

hori zontal speed in the range 20-30 nis. 9 . Separation-apparatus accordi ng
t o anyonewofo@/@B4s8 1-8, characterized in that it is precrdadomsioséicseans
for provid ing a gas flow having a flowdirection that is pointed fromthe
second receiving area (12, 12') towards the drum (5) . 10.

Separ ati on- apparatus according to anyone of clainms 1-9, characterized in
that the said at | east second receiving area (12, 12') distant fromthe
drum (5) isscprévidedinnt Whereohteryde €347 seepndi SEivaigh ng thecparticl es of
t heI seconc&lsfséacfljlmeffe@eia/@d_nge;s@aiisﬁpmtdmar g@,seﬁfargflﬁé Ctgne:@ave%@rj S o
outlet a Vi g an downwardly directed air ow
(18) for Eé%§€£?£%$%pgﬁ%ﬁ%ﬁéggggmgﬁggk¥%£t fraction that stick to particles
of the second fraction. 11. Method for separating a particle stream (4)
havi ng a noi sture-content of 15-20 weight%into at |least a first frac tion
with particles (3) of a first group of dinensions, and a second fraction
with particles (3) of a second group of dinensions by processing same in a
separation-apparatus (1) according to anyone of clains 1-10, characterized
in that prior to sub jecting the particle stream (4) by the processing in
said sepa ration-apparatus (1), the particle stream(4) is sieved so as to
restrict the particles to sizes in the range 0-15 mm and that the
separation-apparatus (1) is used to provide a first fraction pertaining to
particles having dinmensions in the range 0-2 mm and to provide a second
fraction pertaining to particles having dinensions in the range 2-15 mm

12. Method according to claim1l, characterized in that the particle stream
(4) originates fromwaste-incineration ashes, whereby the
separation-apparatus (1) is used to classify netals fromsaid ashes into
the said first fraction and sai dsecond fraction, whereafter the said second
fraction is proc essed further in a dry-seperation nmethod to separate the
nmetals into ferrous and non-ferrous netals.
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