T187WP2 - 1 Method and device for treating naterials or conposite
materials and mxtures 5 The invention_relates to a nmethod and a device for
treating Th&%@@?products and recycling-*products of solid organic or
imorganic materials, or conposite materials and mxtures thereof. 10 The
above- nenti oned waste products include, for exanple, industrial recycling
products such as electronic scrap or slags fromnetal snelting, but also
househol d waste of various conpositions. The latter include prinarily
orgEnlp m xtures such as foodstuffs, plastics packaging, conposite 15
packaging. a3erEh 93 G SoMRAnent s, Such Asal ass conmial g and
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particular during disposal, mineei skpasadiohxbhréhe 20 m xtures and gPBtLQ
materials contained in the conposite has been carried out hitherto either
not at all or only inadequately, w th high consunption of energy. Mst of
these yaste.prAJUGES oA §cl1RCicRerat ed rort Hdunpedi Onley weesteor progrict3Iwi t h

low i mpurity content - for exanple cans of 25 alu i -
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possi bi i he hi gh cost resu?tlng, for exanple, from wet-chem ca
processestpertbermal processes. 30 In the conventional nechanical
processing procedure, the conposite elenent is broken up by way of the
grain or particle size which is smaller than the respective |ayer
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effected by using an at |east one-stage ver fine .
industrial recycling products sueﬁ as electronic scrap ©F

slags from metal smelting, but also household waste of
various compositions. The latter include primarily ocrganic
mixtures such as foodstuffs, plastics packaging, composite
15 packaging, as well as inorganic compecnents such as glass,

metals and composites therecof.

These mixtures and composite elements pose problems 1in
particular during disposal, since separation of the

20 mixtures and of the materials contained in the composite
has been carried out hitherto either not at all or only
inadequately, with high consumption of energy. Most of
these waste products are incinerated or dumped. Only waste
products with low impurity content - for example cans of

25 aluminium sheet - are subjected to material recovery
treatment. More complex waste 1is not subjected to treatment
or material recovery through lack of technical
possibilities or the high cest resulting, for example, from
wet-chemical processes or thermal processes.

30
In the conventional mechanical processing procedure, the
composite element 1is broken up by way of the grain or
particle size which 1is smaller than the respective layer
thickness of the components. This breaking-up operation 1s

35 generally effected by using an at least one-stage very fine



T187WP2 - 2 crushing operation using suitable mlls - for exanple

i npact or counter-flow mlls - possibly with the assistance g? nitrgggger1
for inertThg7dRd cool i ng purposes. 5 Krfovih from FR-A-1 562 013 is a

commi nution mll conprising a rotor having a plurality of rotating discs
and a cylindrical housing surrounding said rotor, in which material to be
mlled is fed by a wormdevice to the lower end of the rotor and is then
pi cked up by the airflow of a 10 fan di sposed across the rotor above a

si eve baserasdibel ovpetrheipat onsbear i sigitahke upvarld y-i nper| edxaPLEng

product is_ comm nuted by so-called p es. bro g6 Jaddi
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arranged gkase b dehe heusimganml for The emnidsy Endfcedbimg | pingodeser ushi ng
plates co-operating with the housing wall are in each case equipped with
elliptical franes; these franes describe a constructed circle against the
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conmmi nuti on effect. reover, in the view of 20 the author of FR-A-1 562
613, turbul ences rar draaddid i ohaldyura hivial vedf i e sl oM hEtFon?Plocdss. A

bypass which. recircul ates_sjeved- e r:ty cl t hen | i
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Preci gis 30.mel @l <dd O Fpugt efleCibesit sboakds, <Theisappet , afior beéranpl e,
is reduced to a grain size of approximately 80 to 109 m and r.empved Vi a
t he separam@rnmuQr,meaﬁkmm.éﬁuaﬁqm@rdly—lmpelled ml lEng produg% 1s

comminuted by so-called plaques de broyage, i.e. milling or
crushing plates, which project radially from rotating rotor
plates and are arranged close to the housing wall. The ends
15 of the milling or crushing plates co-operating with the
housing wall are in each case equipped with elliptical
frames; these frames describe a constructed circle against
the inner face of the housing and are claimed to assist the
milling and comminution effect. Moreover, in the view of
50 the author of FR-A-1 562 613, turbulences are additionally
involved 1in this comminution process. A bypass which
recirculates sieved-out coarse particles to the lower

intake leads off from the housing of this comminution mill

below the fan.

25
A comminution mill of this kind is also disclosed by DE-A-
42 13 274, which machine is used as a micro-fluidised-
separator mill for fine comminution of composite materials
containing metals, in particular for recovering precious
30 metals, from mounted circuit boards. The copper, for

example, is reduced to a grain size of approximately 80 to
100 pm and removed via the separator air. Arranged at an
opening of a bypass 1s a deflector edge which deflects the
particles flowing at the periphery of the rotor 1into the

35 bypass opening. The eddies produced by the rotary moticon of



opening of a bypass is a deflector edge which deflects the particles
flowing at the Beriphery of the rotor into the 35 bypass opening. The

eddi es prBd&éBaZby the rotary notion of> TI87WP2 - 3 the rotor are
i1lustrated in the drawings in the manner of a comc strip phenonenon,

wi t hout explanation of their significance in ternms of process technol ogy.
5 WO-A 9 305 883 contains a process flow diagramfor recovering fibres
from gl assfibre-reinforced plastics or the |like using a shredder, after
whi ch t hetshr edded prosductlussrpigdet dsEie EFBEAAEEd ) 516 BF'& Separf at ed
fromthis_ powder a t he i pul veri-sgd 18nhs 1Wsedorf OF nd Oy
exanpl e, s ??rplr%r.sntdlﬂll% pdrhgéggdsnsmrg%dgrg%%ggﬁjﬁai \ﬁgéég%agrlg- mll referred to
as a pul veiyserivhnck reserires afhatrdfoegm tRRHRAGLBE2- 013 in construction.
In a process according to WD 95/ 25595 for treating 15 conposite el enents
of solid organic and/or inorganic conposite materials such as conposites of
met al / yret gh,-a phastios/ pleast | Gontetiald plastimars s nerad  coippsatesfait h

metals and/or plastic materials, a mxture is fe,%afto tr}ﬁo teLI og—.breakavvay

edges vvitheanvaéeéllgeré%béﬁsoff%“t816‘6’52%%@95"&&1 i SE ofeffent 5% ©F

establi shed.i nithe eqdies, whilyaaccelral inalon biteaksn tigedi panec: | n
aring

addi tion, thi's "separation or breaking-up procedure the adhesion
bet ween t he compomensedof e mvldd Fabricsl esr¢s KRGO By “dccel'efati on

and frictional forces which ex th i gp, force,s andeakhe ¢
conponent 8°8f“fhe” 30l i arrte’%gﬁg‘gq]garéugg?ggﬁgg oraérgrmvée’d fromone

anot heg, thambaer $0ff ke r aboves npnbteneddéanposi tntetierd ad Bef kg~
separated. The known net hods therefore,have the object of pr Si 30
comi nut i BglLlhairdGemiosd g amdl paPtidFFyof \‘/\"’/h&lclhy Ijseesﬁar[}bgﬁsggﬂg%?rpgglg?e
mat eri al s .and _Ai xtyr @3 0f; greterdral isrion.

In a process accerding to WO 95/25595 for treating
15 composite elements of solid organic and/or 1inorganic
composite materials such as composites of metal/metal,
plastic/plastic, metal/plastic or mineral composites with
metals and/or plastic materials, a mixture is fed tc the
flow-breakaway edges with an acceleration of 20 to 60
20 m/sec? and a movement 1is established in the eddies which
acceleratingly breaks up a mixture. In addition, during
this separation or breaking-up procedure the adhesion
between the components of the solid particles 1s overcome
by acceleration and frictional forces which exceed the
25 adhesion force, and the components of the solid particles
are detached or removed from one another, the layers of the

above-mentioned composite material being separated.

The known methods therefore have the object of processing,
30 comminuting, homogenising and partially or wholly
separating composite materials and mixtures of materials.
Such methods are based in particular on mechanical shearing
and crushing, on relatively uncontrollied fragmentaticon or

separation in high-energy eddies.



Such nethods are based in particular on mechanical shearing and crushing,
on relatively uncontrolled fragnentation or separation in high-energy
eddi es. 3BIA1ERIP2 - 4 In awareness of ‘these factors it is the obj ect of
the invention to develop a nethod whereby m xtures and conposite el enents
are treated in such a way that the fractions recovered fromthe process
can be fed back as 5 val uable substances into the economc cycles. Thi s
Obj ect is achieved by the teaching of the independent c¢laim F qggendent
na

cl ai s speci fapadvet agedus theefi neremss 1Y addi thilyn, QQJFCEOHB ns of
at least two 10, of ”ﬁ% fe@%&éfé%d' scl ogRd d {84856 i Blilan.reishe gf@w ngs
in t

and/ or t ht"CFArns"'f al e scope of the invention. According to the
i nvent i oncéihgo s xeurebeanadt sorosi teearmder Lal sswgle br okén upMahd 'Sépar at ed

by nmeans of a 15 nechani cal cedur.e in_phi | se. generat eds by the
sudden arrB3tFhg"af & 1TArs Cg ?§8m 1 ¢ ggfggstlTlsggg ﬁagtﬁg %oﬁg05|te

mat er i al leggglglggggeaacbeeahm@gtup eronsepar atvicdresof the conponents is
effected by a device which suddenly interrupts the flow of said conposite
material or 20 m xture, by neans of an inpulse; in and between the |ayers

of the CO@P?é'BB %E%m%gfééHE@“Mﬁvﬁﬁ are peeducad Wi che himesdpanpdshese

conposite e enen s. For this purpose it has proved advaan eous for
process atiaim;be dﬂweeteﬁE@@ﬂ@ﬁn%oun?é@lW§tatﬁﬁ&cﬂl§ing‘? PR hto the

spiral -1ike_25 downwar r a,Foter R0
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vertical A%f&0€ Abové- i oned shockwave i's preferably ‘generated
bet wegn t he Layertsaafurtdre m:mmbmecé mat ehialesggaiptsena defd etfdF 1R@AF | of
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According to the invention the mixtures and composite
materials are broken up and separated by means of a
IS5 mechanical procedure in which the impulse generated by the
sudden arresting of a transported particle 1is utilised. In
the composite material or the mixture a breaking-up or
separation of the components is effected by a device which
suddenly interrupts the flow of said composite material or
20 mixture, by means of an impulse; in and between the layers
of the composite elements shockwaves are produced which
break up these composite elements. For this purpose it has
proved advantageocus for process air to be directed in a
counter-rotating rising flow path inte the spiral-like
25  downward transport path generated in a rotor having a
vertical axis; the abcove-mentioned shockwave 1s preferably
generated between the layers of the composite material

against a deflector wall of the rotor.

30 According to a further feature of the invention two wall
faces coaxially arranged at a radial distance from one
another rotate relatively to one another about theilr axis,
and the composite materials or mixtures moved by
centrifugal forces are moved and broken up Dbetween

35 deflector faces projecting radially from the deflector



faces coaxially arranged at a radial distance fromone anoth
relatively to one another about their axis, and the corrposittgr mra'?g?it :I s or
m xtures HbYeédrBy centrifugal forces ar e noved and broken up between 35
deflector faces projecting radially fromthe deflector T187WP2 - 5 walls
The breaking-up of the conposite can occur on inpact against a deflect o-r
wal | and its nmetal conponents are deformed spherically; during the
defornmation process the |layer-like nmetal conponent is preferably rolled
;pbarSt _I E:I has_lpr.ovfedlgd\earm@gews atfo tdiesianrEgdtte (e Gifpbsi e LBPERENt to
icle size o to 50 nm befqre -h S ti £ Ag-
process apda6pfiondl I‘ii/e_ng]r%%t?B Wsau]lt:)lljee%tn%l t 1?(:)—3 tﬁg?%gl %%??g{;?%gﬁﬁﬂlgnup
addi tion, gt hgrA0dMedEé Bl c4li gharged rfy onhé helesfeparattian o osesaki Wye up
process can advant ageously be subj ect.ed to separat i o, /or sifting
process otaHSBrdeé&esESR s EHFIPAT rersn-pI:feefraerr e s ?‘gg'Accor ding to a
further feature of the invention the separation is carried out on
separator tables and/or by fluidised bed separators, the netal a g[ r
pl astics partsas beirnyedonpdicd el &F &t §é?pe{?3aﬂrb’he.g%tretﬁ%§ pur P Cs)g T? is

advant agequs to separate the plastics b N&im ey Ry 2( ftan '
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separati oh afid i den |€| ?éatl on and% or to extrude Lt he netal _and/ odr)opl gg]t ng
const it ueptpaahtepbn sephrhteohinBased rowdesterard AREEPTEH Lpr opetti s -

such as density, 25 dul of el astjgi = i ffness, s i

def or mat | §HP) S5t erdgt E['):_élnd %fé%% afpﬂcegenrts%/aetﬁeaﬁ on i_"r?s h%%%ﬁ?,%@ ggﬁg?;g ed

S??]?regdleﬂgmégetr@%l' n¥eRtharqgae fdbssenhaat edpwiahinnt her meleesd &l8Jand have
process can advantageously be subjected to a separation
and/or sifting process or a process for separating non-

ferrcus metals.

15 According to a further feature of the invention the
separation 1s carried out on separator tables and/or by
fluidised bed separators, the metal and/or plastics parts
being compacted after separation. Ffor this purpose it 1is
advantageous to separate the plastics from one another by

20 turbo-laminar separation and identification and/or to

extrude the metal and/cr plastics constituents after

separation.

Based on inherent material properties - such as density,
25  modulus of elasticity (= stiffness = resistance to

deformation), strength and molecular constellation -

shockwaves generated according to the invention are
disseminated within the materials and have different
configurations regarding their propagation velocity,
30 freguency and amplitude. If the forces generated by these
shockwaves on impact of the particles exceed the adhesion
force of the interfaces - the contact faces between the
individual material phases - the resulting micro-shearing

Jeads to detachment or separation. This principle 1is



configurations regarding their propagation velocity, 30 frequency and
anplitude. If the forces generated by these shockwaves on inpact of the
particl esTéxéeéd t he adhesion force of° the interfaces - the contact faces
between the individual material phases - the resulting mcro-shearing

| eads to detachnment or separation. This principle is T187WP2 - 6 utilised
in a specified and intentional manner according to the invention. The
typi cal flow behavi our when el astic extension, e.g. for 5 netals, or

i nherent gkastisedt in e gpeofi fileastarsh, it dxicaadeddaEsUT t3CFH peffrah@nt
spherical deformatiqons or in partial elastic restoration of the original
particle §R8penVEFéd™Mi‘ence) . As a result of this phenonmenon the phase-
separated el enments of conposite materials can be relatively 10 easily

sorted using known and established technol agies. - e.d.. 0 chankcal ,
hydraul i cToe piedeati ¢ 1ok iRehafie Het a@%‘csreﬁ ceoie}fésge]rl |{; I?’ng%ighegsgy t he
sinpligit%e@gqs’fugﬁtigﬁgégéhgﬁ dihesdevitog, acear di ngf t opthetiovention, 15

resulting i'n correspondingly sinple and unprobl ematjc %F ration, Thg
i nt ended sixnpkideidt yesfulitte toneepraaRlt SBRSLAGEL GiF [T bt of* machi ne

described perm.ts its . techni i satiren wWytihawsdiddteut1iy. sHhee
utilisati 8AT "gF mﬁ%ﬂ%ﬁﬁﬁa¥€%ﬁgﬁ%§gﬁ+a?s sciencé@ﬁbﬁ hégt treat nent 20

processes,(rek iQarputear.- And =i makaltomiai d8dsdesigprnepei nitddt i BR?S8nd t he

possi bl e adaptati on and opti m sation f - r teL s LI iGarther
i ncrease ﬁﬁ@aé@ﬁ%§<§lﬂwe c <ﬁﬁPQ%§§% ?@%%%?%%Bgi%ﬁ% devi ce for cgrrying

out the methqd deseribad.udimgmiehunt ket ranspot t spath deorthrcleTistfposi t e
materials or the mxture inside a rotor is directed‘aggégfg_the fl ow path

of process dai Crard G IR hd FRERH H Fedd 98T ct- i

The method described is distinguished by the simplicity and
functionality of the device according to the invention,
15 resulting in correspondingly simple and unproblematic
operation. The intended simplicity of the concept and
construction of the rotor machine described permits its
technical realisation without difficulty. The utilisation
of knowledge from materials science, of heat treatment
20 processes, of computer- and simulation-aided design
optimisation, and the possible adaptation and optimisation
of process parameters will further increase the efficlency

which can be anticipated.

25 A device for carrying out the method described, in which
the transport path for the composite materials or the
mixture inside a rotor is directed against the flow path of
process air and in which the material feed device 1is
arranged in the roof area of the rotor, falls within the

30 scope of the invention. The transport path is to Dbe
disposed between two relatively movable wall faces spaced
at a distance, from which deflector faces offset with
respect to cone anocther preject into the transport path from

both sides.



arranged in the roof area of the rotor, falls within the 30 scope of the

i nvention. The transport path is to be, di sposed between two relatively
movabl e 8 7YR&es spaced at a di stande, from which deflector faces offset
with respect to one another project into the transport path from both
sides. 35 T187WP2 - 7 According to further features of the invention the
wall faces are coaxially curved and/or are journalled rotatably in the
direction of rotation of the rotor. 5 Because of the sinpli CL%% ofaltlhe core
process anttofdihe tsepanatber P Be@us&lof e PAEGE AN olighput
performance which is rent r I Ng-608hs rok 19eparattiamtshoul d
actual |y Iic)ééc‘?%l ﬁf?vglofﬁﬁ%\?v}%rhceu%\gﬁ eff)%}n(%:l]iE ng cogt s represent ultimtely

t he total i gonsanpt teat obnresourtesi®0 sifichhas rofadsport, energy and | abour
requi renents (always associated with the consunption of resources!),
water-air and | and consunption, the substitution effect and the like, and
consequengly,t b8 et it esvinponnenyalof npaet cokk thecauanéity c6f the

successfully treated fl ows of wast nd their rSi i of
usef ul neEIePFEE SO ncRBLs & HISE Qésﬁl’? g)f‘r?ﬁe%é%ﬁ%@@%l%%ﬁﬁ%nﬁi of
the procegs; -f,heq 5??5%}1@9 subs tricsutlirangwedst,s aff ceyrasst iead o kd

corresponding reduction in the consunption of pri mar\ﬁ/ re%iourcesﬁ.oszt()S 25
Furt her agvaniages, tfeeat uebstandl det di9Ws of [R%e FRYEREPEAS WA | ‘be appar ent

f o LS LObEOULNS, OFPETARLLED Afne PLEREN! doRBRAGLTBA! Soandeudir cet er ence
10 such as transport, energy and labour requirements {(always
associated with the consumption of resources!), water-ailr
and land consumption, the substitution effect and the like,
and consequently the entire environmental impact. If the
gquantity of successfully treated flows of waste and their
15 conversion into flows of useful materials increases as &
result of the economic attractiveness of the process, the

resulting substitution would, of course, lead to a

corresponding reduction in the consumption of primary

resources.
20
Further advantages, features and details of the invention
will be apparent from the following description of
preferred embodiments and with reference to the drawings,
in which:
25
Fig. 1 is a sketch of the process sequence for the
breaking-up of a composite element against a
deflector wall with three steps:;
30 Fig. 2 shows the transformation of the composite element
fed to the deflector wall in four stages;
Fig. 3 is a schematic top view of rotating deflector

faces during the prccess;



Fig. 1 is a sketch of the process sequence for the r i ng-
conp03|theIenent agai nst a deflectgr wal | with thrgeegrggg'ugooLig 2
shows thelt¥4f8% ormation of the conposite elenment fed to the defl ector
wal | in four stages; Fig. 3 is a schematic top view of rotating deflector
faces during the process; 35 T187WP2 - 8 Fig. 4 is a sketch showing a side
Eng;gL as[gggr;AgCngi 5 Eo E!g. ? are process flow diagrans for different
. ng to Fig, a conposjite.strip 1 [
F' hg e ROk, S BhL bR 04kl ckrses o

having a Widdl & | ayes a4Sketg WiRPufh arPGy Vd&Ver hsi

_ _ _ y e each side
layers 12 is fed in transport direction x 10 to a deflector wall 20 b PE
crossing said transport direction. By virtue of the inpulse due to
accel erat Fog. andtof Fag. &brupt cessation of this inpulse against the

deflector wall 20 and the(;qul )
! shogkuavesr bet weenctrbe | qyessed2, 14
of the conposite st?f% f)f)fhe p£y5|cal gifferences of fhe 15qzifferent

materiqal s such as thtekness, elasticity ductilit i

ter . , , y and the like are
utilised in such a way that, because of the different behaviour of the
conponents 12, 14 of the conposite strip 10, said conponents separate. 20
Through thechpBpagh agsi Asy.the defdcegtoari twal §t20p ndtderd &l 0 UGHABISE 1B

ol asti o mhreinal s MRS | sy ehe i pihct 0 T ayd 15 ShEeE th
e HEEN I P LA R L e e e 0 o
I0 to a deflector wall 20 crossing said'transpoggxgiggction.

By virtue of the impulse due to acceleration and of an
abrupt cessation of this impulse against the deflector wall
50 and the resulting shockwaves between the layers 12, 14
of the composite strip 10, the physical differences of the
15 different materials - such as thickness, e@lasticity,
ductility and the like - are utilised in such a way that,

hecause of the different behaviour of the components 12, 14

of the composite strip 10, said compconents separate.

20 Through the impact against the deflector wall 20 materials
liable to deformation - for example the aluminium layer 14
- are deformed, whereas elastic materials - that 1is, the
two plastics layers 12 - absorb the impact energy with the
result that these PE layers 12 do not undergo any - oOr oniy
25 a slight - change to their structure. If a composite
material 10 is subjected to such a treatment the metal
layer 14 1is deformed while the plastics layers 12 return
after brief deformation to their original state through the
restoring force. This different behaviour of the composite
30 materials 12, 14 has the result that a shear force 1s
produced between them which separates the layers 12, 14
along their phase boundaries. In mixtures, breaking-up does
not occur; however, because of their physical differences
the materials present in the mixture also take on different

35  structures. In this way - depending on the abocve-mentioned



material 10 is subjected to such a treatnent the netal l|ayer 14 is
deforned_%qhgﬁpbhe plastics |ayers 12 return after brief deformation to

their original State through the restoring force. This different behavi our
of the conposite 3 3 the result that a shear force is O materials 12, 14
has produced between them which separates the layers 12, 14 along their
phase boundaries. In m xtures, breaking-up does not occur.- however,

because of their physical _differenc ri-als ipresent N-the-91 xture
al so takePBHS&iC@fler%ﬁ?p%ﬁté??uct ucrilegfe én h:ggta\e/\fgg%? dler;:endi ng on the

above- nentjroned TEREWRZ I-s %physichlcgtoperties - different characteristic
structures of the materials are produced. Step b) in Fig. 1 shows the
consi derabl e and permanent 5 deformation of the alum niumlayer 14 and the

very bri el dgf opmmtion oty the il ashbcs.drayisrdi2le aasheape toscent s
produced at the phase boundaries between_the materials gf t he Ig¥er§ 12,
14. 105i ndstfepmat isin FF. theb el Wt ukfHEGm I%ay@d 1508 AW Y nPt&Bheri cal
form-- and _the plasti Sbound Lsto - theshapl serder eetion
x, the pl &ti° énalpcéyzlr socfiZHrﬂéla\e/tirvﬁ%]&eitendedla}g%ﬂ %rom the defornation

si tuati onpefodsicep byt ashea preswd thoinddel ¢ esboFvagnf dhce. mAEt Bl &l ar el
defornmed and 15 thereb af ain a spherical structure which results froma
roIIed-uptrl?ﬁtélaﬂezfys‘er:L 4;" these spheres now have a dianmeter which is a
multiple of the previous dinension in their planar structure prior to

treatment. ?0 The changes described are made clear in Fig., 2. Ste
shows 'fhe limitbie pr o@gctFlEO vi 140§ stlg?r?gimi‘[zéufla)}é‘r}’serlzl,qz 14})”‘9 ?)8)

progr essi ve, braaking-yn, can,he seen;14bei tayes ger 421 gapepapatt agadnthe

m ddl e Al Tayer 14l|s eginning to , :
the impulse direction x, the plastics layers 12 having
extended again from the deformation situation of step b} as
a result of the restoring force. Metals are deformed and

15 thereby attain a spherical structure which results from a

rolled-up metal layer 14; these spheres now have a diameter
which is a multiple of the previous dimension in their

planar structure prior to treatment.

2  The changes described are made clear in Fig. 2. Step aj
shows the initial product 10 with 1its strip-like layers 12,
14. In b) a progressive breaking-up can be seen; the layers
12 gape apart and the middle Al layer 14 is beginning to
roll up in a tongue-like fashion against the 1mpulse
75  direction x. In step c¢) the middle layer 14 is adopting an
increasingly spherical configuration and in step d) it
reaches the spherical shape 14; the layers 12 have returned

- as described above - to their original shape.

30 In the Fig. 3 deflector faces 24, 24,, which are oriented
towards one another, project at a horizontal distance b
apart from two wall faces 22, 22, of parallel curvature and
spaced apart by a clear radial distance a, one cf the wall
faces 22 rotating in direction y relatively to the other

35 wall face 22,, and 1in the transport direction x of



roll up in a tongue-like fashion against the inpulse 25 direction x. In
step ¢c) the mddle layer 14 is adoptinggan i ncreasi ngly spheri cal

confi guratTil(W“g’r?d in step d) it reach t he spherical shape 14; the |ayers
12 have returned - as described above - to their original shape. 30 In the
Fig. 3 deflector faces 24, 24a, which are oriented towards one another
project at a horizontal distance b apart fromtwo wall faces 22, 22a 011‘
paral l el curvature and spaced apart by a clear radial distance a
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face 22, and in.the dranspui,digection x of T187WP2 - 10 conposite
materials 10X }tﬁ ne 1 ndicating an lErrp'act notion of particl egpi s denoted

by z. In Fig. 4 arotor 26 with a direction of rotation yl about 5 the

rotor axis Ais indicated, t i r ot 1 Xteur fr ; i ks fed
from abovgnathljéi‘)‘. _hg 58%%8%[6‘2"15% ecfrl)i gFgg%?gF )tétrfle r%t%ttt}@ g}ileggié#lgct ed
downwasdl ey reif@widyis hheésspintdlcatednsper twipatth feténd eatettibyuge.

I nt roduced from bel ow i s proces ir the flow path.,34 o o] i runs
counter t&ft h&ednisplor t pat tf%;. aflﬁ?@ ARSI St i 8§'t hfgh%orr}ggtsn??él%

material s (10 4 4he not o rchabeni2Bure hpél uehceck &y themwesidily aby and
easily dispersable particles and dusts are carried amg in cl gne and
| eave theyneotidry 26 vilteh BRErpRodesd HGr Gt P36 155 THB iﬁ@F&@ f%éo ry of
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influenced by the rising air and easily dispersable
particles and dusts are carried away in a cyclone and leave
the rotor 26 with the process air at 36.
i5
The energy recovery of the process can be seen from Fig. 5;
not shown here are the normal seguence steps during
mechanical pre-treatment using a bale opener - optionally
in the form of a ball-type crusher - and a drying staticn,
20 a pre-disintegrator, an Fe separator and a non-ferrous
materials cutter. From the dryer, waste reaches a filter
while useful recoverable materials are taken from the
cutters to a mechanical processing station. Arranged below
the non-ferrous materials cutter 1is a thermal recovery
35 station for substances recoverable as energy (residual
organic material). The elements illustrated are a mixer Or
charging device 40 ahead of a dosing device 42 followed by
a station 44 for rotating-pipe gasification or fluidised
bed combustion. This station produces slag or ash, as well
30 as gas which is fed to a compustion boiler 46. Steam
flowing from the latter reaches a steam turbine 48 for
generating electrical energy. Heat removed from the
combustion boiler 46 is fed to a mechanical pre-treatment
process 50. In the lower area of this flow diagram it 1s

33 irdicated that the slag or ash from the rotary-plpe



whi l e useful recoverable materials are taken fromthe cutters to a
nechanipa%gg?ﬁg ssing station. Arrangegd, below the non-ferrous materials

cutter 1Is

energy (residual organic material) . The elenents illustrated are a m xer
or charging device 40 ahead of a dosing device 42 followed by a station

mal recovery 25 station for substances recoverable as

44 for rotating-pipe gasification or fluidised bed conbustion. This

station produces slag or ash, well .3 a ich_ s _f t

conbust i o#apof e taE! E%%%Rﬁs%fﬁﬁmlﬁb ke n?ﬁ %uﬁgrgeﬁlﬁggéﬁ S égéﬁéaiﬁ

turbine 48,for ggenepati-agsel ectiskeal f@nengyiufkeatriegovedcbremithecr

conbustion boiler 46 is fed to a nechanical, pre-treatn%$t prﬁce 50.
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reaches awnpith p4odwhiechhydodudes idcaal.i c binder. in the nechanica

processi ng stage according to Fig. 7 a to disintegrator 28a is foll owed by

an Fe cutter 30 at the outlet 31 of which a station 36a for nechani ca
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cutter 32a. At this station non-ferrous, constituyents and stics
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ation 58 ng a table sorting device 16 from which the

fracti onsdobinoppertilinght snetetated vahilels 1s followed by a nocn-
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ferrous materials cutter 32,. At this station non-ferrous
constituents and plastics constituents are separated on one
hand and constituents recoverable in the form of energy on
the other. The non-ferrous fractiocns are passed to a
sifting station 58 having a table sorting device 16 from
which the fractions of copper, light metal and various

heavy metals are removed.

The plastics constituents from the non-ferrous materials
cutter 32, reach a separator 62 which separates them 1into
fractions of PE; PP; PS; PET and PVC. These substances are
transported in each case to compounding stations from which

the corresponding granulate is removed.

Fig. 8 shows a process flow diagram for household waste.
This waste is subjected as input material to mechanical
pre-treatment at ©64; useful recoverable materials such as
metals, plastics mixtures and the like - 1in particular
heavy metals - pass through a discharge outlet 66 to a
mechanical processing station 70 which can also be reached

by pre-sorted industrial waste 69. Heavy metals are removed

' = ceramic binder system

ag or

58&?&69%29 mtT%&;é’%s--a%é Gasifiicat i gn precess 44 isndeghtdirough

KBS1 process - used for manufacturing,a ceramc

el nQr LEhar GiNG r devi £e,4€as  Af ten 1mi xd ng,
Gut 7in a dosing device 42a fromwhich the bulk nmateri al

ecoverab?e in



heavy netals are renoved. 20 The plastics constituents fromthe non-ferrous
naterialsTl%qgkér 32a reach a separator 62 which separates theminto

fractions o PP, PS;, PET and PVC. These substances are transported in
each case to conpoundi ng stations fromwhich 25 the correspondi ng
granulate is renoved. Fig. 8 shows a process flow diagram for househol d
waste. This waste is subjected as input material to mechani cal
pre-treatnent at 64; useful  recove i sugh Lal 40

pl astics ﬁFthF%§3§ﬁﬁsE%éﬂF?ﬁ%ﬁgyf%E%%ﬁ g§%$%$9i§%a€§ %gégﬁgegepass t hr ough
a di schar ge soutilret fBda-@a foechanioal i privcedsing station 70 which can al so
be reached by pre-sorted industrial waste 69. Heavy netals are renoved =
ceram ¢ binder system TI87WP2 - 12 fromthe waste and slag quality
material i rQduced asdhersfartisg predust Hee hydsaedi crbirnders. 2

Subst ances recoverable as energy are passed through a disgpaggeﬁpugket 68
for fURt heti stregtrenti- The F7abbF ori b Go8Fult FacSvarabl T Grat b1 T al & 1§
processed u@g%hﬁni ally. are; . sgpakat gdsi N0 i deos faurné caet i ous] ydenaot ed
r,v 1 (netals, 71, plastics, resent is a fraction recoverable as eq?rgy p
10 conductsegbaviza dche lie 720t otbhi $obul k Ifeaterioqls, diseHarye otitl et ‘68

The collected fraction of su .s:. r_...s;-recoverable as.engrgy is:-treated
in statioﬂ”?ﬁ‘ﬁY”ﬁeahg’oF*iﬁﬁJéﬁérgy'broéésgpéﬁ{‘$ﬁe5$§suﬁtigg t her mal
energy is drederhack 4 o ot he raechami cakcseparatlicon apr ocess Jat 76. 15 Skags
and f”%tEEﬁﬂmﬂﬁﬁigjf59g1%q% epﬁ&§y7ge%%v%ﬁ%ipr88?§smaterial S
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discharge outlet 68. The collected fraction of subkstan.es
recoverable as ensrgy is treated in station 74 by means of
an energy process and the resulting thermal energy 1is fted

back to the mechanical separation process at 76.

Slags and filtered dusts from the energy recovery proecess
74 reach station 53 with the KBS process, from whilch 4

hydraulic binder is extracted.



74 reach station 73 with the KBS process, from hydraulic binder is
extracted, gL%IPIXB 1. A nethod for treaigng wast e products and recycling 5
products of 248 organic or inorganic materials or conposite materials or
mM xtures thereof, characterised in that in the conposite material or

m xture a breaking-up or separation of the conponents is effected by
means of an inpulse by a device which 10 suddenly interrupts the fl ow of
gaid conposite materials or mxture. 2. Method according to Cdaiml,
characterised ' _::,-1'" process air is fed on a counter-rotating rising
flow 15 path (34) into the spiral-shapadiMdownward transport path (32)
generated in a rotor (26) having a vertical axis (A). 3. Method according
to Claim2, characterised in that a 20 shock wave is generated between the
layers of jthe gomposite naierigkaagaynsyaardefdectore svabhd(20)cptlithe
rotor (26). 4. Method according to Claim2 or 3, characterised i.n 25 that
two wabl facespE2BucEza)ohr Panged o@kiHF| Y rant At 9H r eciireddl® FadPal

! di stance (a) cgh%%%lt%l%Ef@%ﬁélé(bﬁnﬁiﬁﬂugégﬂt@gxéﬁftrW%ér@%térﬁQthhe
conposite materials or mxtures noved by centrifugal forces are noved and
broken up betwsen defiltectior fraces (@4)0s 3 prr@ﬁ*eﬁ:ltﬁﬂg radi dﬂ&WF%m the
defl ector walls. t.hod according to an n ns

characterised PASEHat' Y HE co%os?’fganag%rl%al C31110) é CLA 2]0)ntgd br oke: ~
up on inpact agairpst & def/l egdols - of TAB7WRRD L] <A by a gevme which

10 suddenly interrupts the flow of saxd composite

materials or mixture.

2. Method according to Claim 1, character tsed o Lo
process air is fed on a counter-rotating rising flow
IS path (34) into the spiral-shaped downward transport

path (32) generated in a rotor ({26) having a vertical

axis (A},
3. Method according to Claim 2, characterised 1in that a
20 shock wave is generated between the layers of the

composite material against a deflector wall (20} of

the rotor (26).

4, Method according to Claim 2 or 3, characterised 1n

25 that two wall faces (22, 22a) arranged coaxlally and
at a reciprocal radial distance (a) rotate relatively

to one another about their axis and the composite
materials or mixtures moved by centrifugal forces are

moved and broken up between deflector faces (24)

30 projecting radially from the deflector walls.
5. Metnod according to any one ocf claims 1 to g,
~haracterised in that the composite materia’ {10) 1s

broken up on impact against a deflector wall {20y an



its netal constituents are deforned in a sphere-like manner (Fig. 1). 6.
nmet hod acgordiyng to Claim 5, charactet4in that "r |layer-1like netal
conponent is rolled up during the deformation process (Fig. 2). ? . Mthod
according to any one of clains 1 to 6, whereby the conposite el enent or

m xture is conm nuted before 10 the separation or breaking-up process,
characterised in that the conposite elenent is reduced to a particle size
6f 10 mmto 50;mn 8.+ Methedsaceqedi ngate any: @ne=df icl ai neprieto-118:
characterised in that the conposite el enent subjected to therna
pre-treat ment befiore '(FLd.sdparation or breaking-up process. 9. Method
according to any one of clains 1 to 8 20 characterised in that the

mat eri al discharged fromthe separation or breaking-up process is subjected
to a separatiBnatand/ eccsirttiingg tpr 63ess. 25 AR LAt HOF accdt diny to O ai m
9, characterised In that t Staﬂﬁg;%ic%neq{@c%r oeds feem ttheqseparation or

br eaki hg- up progess i's subjécted to a process for separating non- ferrous
metals. 11. Metibadraecapdi pgctcesC difmy9 or .10, characterised in 30 that
separation is carried out on separator tables and/or by fluidised bed
separators. 12. Method according to any one of clains 9 to characterised
it that the netaknhandseiclastd oo are coapact edaafiserl geparatilonr =By pay

T187WP2 . . _
the composite element or mixture 1S comminuted before

10 the separaticon or breaking-up process, characterised
in that the composite element is reduced to a particle

size of 10 mm 2o 50 mm.

8. Method according tc any one of claims 1 *to v,
5 characterised in tnat; the composite element L3
subjected to thermax pre-treatment before =

separation or breaking-up process.

9. Method according to any one of claims 1 to 8,
20 characterised in that the material discharged from the
separation or breaking-up PpLOCESS is subjected to a

separation and/or sifting process.

10. Method according to Claim 9, characterised in that the
23 material discharged from the separation or breaking-up
crocess is subiected to a process Ior separating non-

ferrous metals.

11. Method according to Claim 9 or 10, characterised in
30 that separaticn is carried out on separator tables

and/or by fluidised bed separators.

172. Method according to any one of claims 9 to 11,
chnaracterised in that the metal and/or plastics parts

335 are compacted aiter separation.



13. Method according to any one of clainms 1 :0 12, <characterised in that
the plastigs;/materials are separated ficom one anot her by turbo-|am nar
separation 5 and/or identification. nc J i rg Claim8 or 9, characterised
inn that h metal and/or plastics Just extruded after separation. 10 15. A
device for inplenmenting the nethod according to any one of the preceding
clains, characterised in that the transport path (32) for the conposite
materials (10) or the mxture is directed in the interior ;28) of a lS
rotor (26) in the opposite direction to the flow oath (34) of process air.
16. Devi cd Zaccordimg t ¢cCcaidnrs, Ehardot efin§es Oiftn £hat St hé ma?erﬁgl' f eed
device (30) is arranged .ir. toe raof., 2 e r Fo(26) s 1Z4reDevice
according to Gcgﬁ%af%eorrlsleéj, c%ar;kgg’gaetri gte}géi ﬁpp%sh%?@? h.ce)&?ransport path (32)
i s di sposed betzagendnw febmtdvel gnapvabl ey walltofatesi(22, sgpaya§pated
apart 25 by a di stance_éa ,. fromwhich wall faces (22, 22,,) deflector
faces 24, 24af'pr'éifect HWotH siUes into the transport path and are
offset with respect to one another. 19. Device according to Caim17 or 18
characterised in the wall faces (22, 22a) are curved.coaxially. 19. Device
accor di ng ‘to ClaiaTn<ty or “18:1EHaract erfiséd y?nm'"t hat the'wal1” faces (22,
22a) are journqué%jrgﬁgtaggyalinayQQOQir%gggyydg retati on.{y:) ofirthe
rotor .26. . )

extruded after separation.

10

15. A device for implementing the method according to any
one of the preceding cléims, characterised in that the
transport path (32) for the composite materials (10]
or the mixture is directed in the interior {28} of a

15 rotor (26) in the opposite direction to the flow path
(34) of process air.

16. Device according *to Claim 15, characterised in that

tre material feed device (30) is arranged 1rn tne roof
20 area of the rotor (2¢€).

17. Device according to Claim 15 or 16, characterised 1n
that the transport path (32) 1is disposed between two
relatively movable wall faces (22, 225} spaced apart

25 by a distance (a), from which wall faces (22, 22,)
deflector faces (24, 24,) project on both sides into
the transport path and are offset with respect to one
another.

3 14, Device s-~cording to Claim 17, characteris=t or chat

the wall faces (22, 22,) are curved ccaxlally.

19. Device according to Claim 17 or 18, characterised 1n
that the wall faces (22, 22,) are journalled rotatably

33 in the direction of rotation (y;) of the rotor [26).



