Waste di sposal site for storing substances or
conposites or mxtures thereof, nmethod of treating
the latter and apparatus fgr thi s purpose ; The
invention relates to a wast'e di sposal site for storing
wast e and residues of solid organic and inorganic
substances or m xtures thereof and to an apparatus for
this purpose. '| The abovenentioned waste includes
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Knowing these condiitions, the inventor set himself the aim

.oflproviding a san.:i:ftation concept for waste disposal gites
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subjected to an internedi ate treatnent- Here, val uable

s3substances are renoved fromthe waste and recycled
into industrial cycles; as“secondary raw nateri al s.
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The waste taken from the old waste disposal site is
subjected to an in}'termediate treatment, on the one hand to
reduce the volume éf waste that is to be disposed of and on
the other hand alsc to allow a separation of wvaluable
substancesg, This i@termediate treatment corresponds to the
R i
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(type of waste disposal gite: inert substances waste

disposal site).



95% of the volunme that is to be disposed of. The
S3goncepti onal procedure for sanitizing the waste

di sposal site and; recultivating is configured as

follows! Firstly the volune of the waste di sposal

site is determined and an analysis of, the waste
mat eri al and eval uation of the latter is carried out.
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(llompared to convent;"zional stabilizing _syst:ems,‘ CES Consolid
is characterized by a considerable improvement in the
properties of the so0il. The bearing capacity is increaged
three-fold to fivel;fold. By virtue of the sealing against
any water pemetriating in, the frost resistance is
considerably increased. Potential harmful substances can



a natural organic 'polynmer which binds to the surface
sofsthe clay mnerals, al t_er7s the properties of these
.clay mnerals and allows the formation of stable

aggregates. The concept described here for sanitizing

the waste dispasal site and separating waste is
characterized by its sustainability, by being as kind
' nt_and natural resources
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disbset ng1£Qr : Ld.be activate
o 1%% P .%Iea’g’\%arstténgh&as&e B iGhromGtemitzed by its

gus uzk.)St arf : ;
SEEPA O of B¥si BeitRg haas pricised fawousebtehble to the
S:.Jongt ances

envimiiganin gndhhabusgparabedrout i e also (b e ly

-in slag or ‘asheés "a

favalld iz specLal | fe
dav to.form a(?%ééga‘m%g r“&%ﬁaf&r. ngsehRsahdtgodplamicn for
CUSERAG iR brlbdisedhown  &hEofer mf;hér\/\@ts%r of_water
, Fer _Cu !

nd

c0mplg>is¢:rrass:£icdg’a;@,stj/ heedas: At alp&ll.ass Cihcsqs Ai—'x also the
Production of eleftrical enexgy. By means of a special
mx-ethod, the minerall constituents can be used as a Cerami
binder CBS in the ’r::onstruction industry. Only less thap ;:
of' the domestic w?ste has ultimately to be disposed ofo
This all contribute,és to a high reduction in costs. By mean.
of the so-called cé:ansolid method, waste disposal siteg Calj
b;:e sealed for the!E long term so that the finisheq waste
disposal site can lbe used in Fome other way and no mare

sanitation operatidns are required.

The invention rela.;*tes to a method of the type mentionmed
above, by means of Ewhich the waste -~ 4in Particular domestic
waste - is dewatered, separated from contained biomags and
the.an a separation: of metal/plastics takes place, these
be:mg recyeled imj.o industrial eoyecles as secondary raw



residual waste fractions; residuhes. i netals or the
sk¥dke; M neral substances! freomthe residual waste
fraction and/or fromthe residues and/or fromthe
ultimately produced ash can be used as raw nateri al
to produce said binder (CBS). Slag should be sieved

off and m xed with slag sand and/or power station ash
mm nuti on operation.

maatedtior] 4 eceesili cat ring.a c¢ .
dig%% l.ant, accgir:dii%%ge%%%%u‘%rﬁ/%n?gﬁn was e st on thike waste
SHARC piie-of St ase =boydld ke DAY i) 2 i@y nineval
coproseses | and giede LaguingdoDypladustryal o
aceovBelkid My CosLs and in an ~enviton ,nt%?lff/eﬁrl_%];fi be
manner .. The burden oh"tHe SeRFtASERentin stiva thetenehould
" the anmpbunt of waste

behéﬁ‘ﬁ‘of:‘élliié\?éd by the reduction in
i nci nerated, and on the

that has to be di sposed of or
nat ur al raw naterials are

2 the sources o
whfgggﬁfgq‘%m’&e%@%?i E’@Bt PHAVEIS t#avetnsblew following
eryapar reed. aihreedaly e bR aal-3Q 1 t to the
oS} e% a?e&eﬁé%?‘i tg%ﬁﬁlally

fedabt tdmaigt e ni €Sqr8N%, £
MLXLUEES, -8 YrrEid & hd@rm nanheehamic

hi-SgRarated. b ans of a
| lr?ﬁﬁéé?'s%‘éﬁﬁgogﬁbﬁl Yeshrd. ugedn Virsct iswddentsy SEORRd |
th : : in
& rigrgn tafinsportéd particle. In the - 9 conposite or
m xture the constituents are broken down or separated
by nean, ow#ateptl se using a device whi ch suddenly
i nt err upt sbiteabtpremboseydi SQLPPsi te or nixture;
s of the

shockwavesmetgls idh0%g bef the | '
conposi t e rekbaeat Swaé@i dff%_qgf%@gsm‘%‘%{a:%%% St ike;
t hese compasti@hesel enments. For I's purpose, it has
proven advantagpous if process air is fedin, in a
-Minris_i ng f J pithy in the opposite direction to the
%Eﬁ%e§uhg§pachsgmmtteﬁ VR 10 Sypd L} & ?ﬁéég}_‘-mll i ke for
fromagRer ﬁergﬁqde%[ o%m.wélh gr veri_ll cal, axis: e
can @RQVenent i oned shockuay PR 5Per atddmpredenarenduteh ash
g 2N i B58Ct &fal T2 mekeriat otobptraeernet e ilBYS! S0 (&hs)
a s -
L orposidebe sieved off and mixed with slag sand and/or

GW i
P e? station a.LSh and/or  tectosilicates during a
comminution operation.

1

'I’l:u?_i plant according to the invention is based on the
-principle of so-cailed recycling. Materiais are produced in
a gfgde required by industry at competitive costs and in an
env%ronmentally fkiendly manner. The burden on the
eRvironment is on the one hand relieved by the reduction in
Fhe‘ amount of w@ate that has to be digposed of or
Incinerated, and oh the other hand the sources of natural
raw materials are #ooked after by recycling to industry the
raw materials obtained. '

The invention alsoi relates to the fack that the mixtures

and composites aré split and separated by means of g

mechanical met = i j

. e hod,lln which the sending of pulses is used
ic suddenly stops a Lransported particle. TIn the

H




According to a further feature of the invention, two

sswal | surfaces arranged coaygially and at a radia
di stance to one another rofate relative to one
anot her about their axis and the conposites or
m xtures noved by centrifugal forces are noved and
br oken, down be}meen i npact surfaces projecting from
copPEsipPa : Th onposi.t.e may be broken down
-t %%l }Q@d%%r%\n ?ﬁga%%a%u S %Rl PrSkest aflown or

separated By means of apeltl ae ouspheresdeni @f ewabty, stib8eniy
[ t he

intemeusis nethk coffsdwt UBAt g P! | in .
et (51?1 a%eog)siC i fEHEuTe;

- sh&hapl tion. | as proven_a
So o%i%t eé)%ﬁﬂeﬁe% P E?EW utéd tevETFact dike stomposite
LT 1 0588 dmehervares theanlnd t dagnor theeakda¥iosite
eleopertat.i dror anHipogehPlkeal SO SUD] S?S-%'nt Q ﬁla heat ,
. Moreover, the, di'scharge TFom gaﬁﬁﬁﬁ‘%‘ﬁg it
Prc;oc{e% eng%pv\%@o%%rdgt'ﬂn mHy &dvahtageéoddigy bpath, in the
EPP&:T‘Bjt@ct e ¥eclRepartat i ophand/camvaivaviony PRER At idherated
ovamwdids (A aacragkisg- 0 ion for non-iron _
e 0 apé'%?t,ﬁgé&%%gt unirg Gt dpFer with a

S. cordi:ng
verﬁ%g%t iagﬁcs  hg ° s Epar Siroh iPscdarshiaskwame ohs preferably
genggphfdt PRganabpecandAdl bY theapstel Hhuadiaednheqd ayers

of saaa&aﬁ@ds_s,it@be:rei n the netal and/or plastic parts
are conpacted fiol |l owi ng separation. For this purpose,
it is advantageous to separate the plastics from one
Accordingr thy &t nididiean Poat wePasat ks RE-drdant fi ?:‘%i a0+ 4
surfads38larr ‘ t e_the netal, and/or plastic
anot et ons %df]%(\?\ff}%&s aérlg\(?i%én.aBﬁ%%JuaJorfi:ﬁ%%?%ﬁtFo one
AL o'b‘%:,rﬂ’?’e‘ée StR P28 awokthey abomduthsipfaxis and

et erl
the empozittys (or fingkdikys —nbesls ; rmation),
movesd ' 8R4t @,I@?{%d'ré&&gﬂl %Et%onst el Fg??%r?ttggﬁg k&v\/a\r}j";gs:!‘c_:eg are
£ rr[)rolglluced according to the rhvEfRiTh prépagase Pupiekting
ho he fratBPRSts WRtier efley Gompasime Chapl GRACBELRBR down

wherspdéd, cixladuercy wanth ap] i t; i f fQrces .
. cons@8RekAked Ly, t;%%t%%e%hockv\é\%g%c en I'j-ﬁ-ey%gjt i R hdietal
é €9 adfieS oFPHGEES /of Prried smatbdnf ac ashe

rticles exce

a
13?39?(_% RetEont et iftentesisbeplded tie dueing duak =haping
operght.eni.al phases - the mcroshearing that occurs |edads

to detachnent eor separation. This principle is ained

T hd at and intentionally used by the
as proven advantageous if the composite element is

comminuted to a particle gize of 10 mm to 50 mm prior to
~the splitting or breakdown operation, and possibly also
subjected to a heat treatment. Moreover, the discharge from
the splitting or b%r:eakdown operation may advantageously be
subjecte.d to a sepfaration and/or sieving operation and/or
to a cracking-off dperation for non-iron metals.

According to a further feature of the invention, the
gseparation is car:itied out on geparating tables and/or by
means of fluidized bed separators, wherein the metal and/or
plastic parts are c:ompacted following separation. For this
purpose, 1t ig adv:antageOus to separate the plastics from
one another by turbolaminar separation and identification

i



fl ow;, behavi our upon exceedi ng

e;gje in the case of netals,
hereht " el asticity of e.g.

i nvention. The typical
s3Bhe el astic expansion,

and respectively the in
Plastics, result in permanent spherical defornmations

or in - partial ‘- return to the original particle

shape (resilience). By virtue of this phenonenon, the
materials can

anfpase-sgpa el epents of conposite
. £§ sorfed %ﬁ%ﬁ%a gggasfﬂﬁa@)y fieadnsrof pkaswic afdactions
CestEbY strer¥ehmol ogies - e.g. on a mechanical,

hydraul i c or pnéumatic basis. The described nethod is
functionality of

ragterj.zed the sinplicity and
Baﬁ% glgpgya 0Ly n% c‘B‘?‘E?ﬁbgf o PERESIR-ESt i-onsuchndd t density,
;noc%lﬂl}i\zj °6r r edpetdi aiigly $i=$'ﬁlxe_@igiaiﬁla;ivlgl_e\éista e to
e fit=AilceifBt | Cg@ on. e desired sinplicity of
shoﬁ%%a Qncept anggfagé%lgnaé}dthnégjg%%%f?]ﬁedcp&s&e ofe -
“ATONS T tPFPBUBEYt adficHing taplEenisdent i bautpaspagate
Withigh| e . meherdsd s ofi fpdenaly Sehencanogkedge,  of -
spebdat rircepliRRt J¥Ri se0f coPgu{:gr- and P Lon
theSbl %‘Ig%%]on-ai ded desi'gh optint2a Bnfahgest generated by
pOsSi DI e adapt 'O anROpt # Fae i ohe obatrhicpescesgeed the

adhpgianetfasan b fuhe hentengrease 1 henexnested. ctsg_%lf
tes to an apparafus forces

bet®ééh CLBACY ngkthadaventdQn el a
out ?ﬁ'g o2 egacfrtleﬁeltf Sin WRecAirweshearing

arryin
thé%on?é?’r’%ﬁ péteﬁc}ﬁor bche detmmiusinttes o tbepALXEUER. | SThig
prifietplat ois heaime@ri @t ofnd@ $REQhci opposi.t e :
Anvéahtgeation to that of thenfl ow pg{lﬁig?gfg}{ocgg?dai P}’ the
ridge

and; the materi.al supply is arranged in the
regi on of the riotor. The conveying path should run

The péyweealt wilenl || bepkhaces thabscal ﬁ d relatiye
L n i :

expar2iahfl Al a diighance ”°fg°%e ot TFont i, oo s
sopal . surf'dces i pact~Turd Akt and wfdmertively the

TENSe @LAY Rkt nofher. g pri @t i @, ehEBE1 S SR nant
sphet:lieador\ﬂ@ﬂdbﬂﬁaﬂ%ﬁs ,%&COE_HI ng hor{l]‘(ér he—r feggégnat o
origﬁﬁﬁ?r%%pt{%o}the i_nvention, .t eCwaftt sur N af@ the
1o coaxi alTy ¢ ‘?/qcfhzfrﬂﬁ ofrgPelisunedd Rychritfate t8EY this
PUEnEHPHORot atdel n pimse atapdnitslir eslémonof the TQLQl. ..o
matehang coyAt HLaf sbLRe gl %E'a%ltvgl fLhe Co[se e o the
ana SERALEYOL,aRd Lhe, hig A SHinBar Hhabvoope sdeimown

the oy 185E ngt§8bﬁPéPEFﬂ@sCOSt sesfoul dnactuakeyhbyigal ,
hydrajutie or henewmstibvehyibow. The corresponding costs

ultimately ’
The described methgjd is characterized by the simplicity and
fUHCtJ:OIlalltY of tl,:le apparatus according to the invention,
and it allows correspondingly simpler or relatively
unproblematic oper‘iation. The desired simplicity of the
concept and design i#of the described rotor machine allows it
to be technically i!mplemented without any problems. The use
of material science knowledge, of heat Ereatment methods,
of computer- and sgimulation-aided design optimization and
the possible adaptlation and optimization of the process
pParameters will further increase the expected actual
efficiency. :
|

!



represent the total use of resources such as transport

—efficiency, energy, operat.i ng efficiency (still
associated Wth the use of T(~sQurces;), consunption
of water, air and |and, substitution effect or the
i ke and accordi:ngly the overall effect ot the
environnment. |f :the anmount of successfully treated

Thwa strerd oMsn ‘ ersion thereof into material
i 2pgus0ny éguﬁP GPPRRetEEoAON carrying out the

A e R i WRDERS Shd NeSrvlyQO SBALBSUELS  (p,o
Ion O

compogitesr raxspahdi nghfEect i gn 4. t consunp _
roRBFMBELY £heC S oY eoré-iaccoh%t flc‘)%ai tlﬂrgt?eﬁﬂetijrfg‘:ermr of a
Lsubstitution. "FurtTher AR CRgES, thest ofestandidst aidts; of
PX5FPRe 4 iventign tharemgeetialn el | oui ,
ridgecriegtioon of phef afdied. exap! 8., Qf enb%%?ﬁgﬁsg'dh the
bewkégnf€&8f§$F§ gﬁrkge dr awi ng, R OWRRGHY Mafh | should run
o SChematica % ShOWE“SA bBRF tenvbewnoved ralaedet 8b ang
a*wastE-ASposupmsione  ammdrat NgrEOmt B8 3idaY QL PNy, :
imAet Sdrfaced 2hii OSre 2 §éétr§sﬁ§ctive ¥ show an~ rtaces
prélay LAt section tErough 11é SofPeregrecne amether
Wast e di sposat” sTt%® afftfe Hee sasrvexing heatdof ;. Fig, 4
to Fig - 6: show diagrams O the nethod relating to
Eé bi omass., seParation of

Ac ity iy, atg
cgevikitey iy, fuseRak ﬂ%%%ﬁg%sEfc%ﬁﬁ%%qupﬁ@pWGdinxention,

l+- 13/ stics; Fi .
thegﬁt"a%@ a%"&%?%?%; Fg°t ¢OPHE daparartan ahdyesi d¥esmounted
suc i§Fa$h©ﬂﬁkiQﬁﬂtmmki&@wﬁﬁatﬁerfbééEhgﬂ EgFaggian of the

rotpgoducti on of a ceram c bix~der system
schematical ly shows part of the nethod when a
in three

'On ?ﬁonposi te el emain't stri kes an i”'pa.Ct wal I, :

WpyniEi 9f 1the’ showsy b phangeci the composite
Separator and the: high throughput that can be seenr th
resulting separatihg cogts should actually tumm out t; the
relatively low. ; The corresponding costs ultimatelg
rep?e?ent the tot@l use of resocurces such as 'transporz
_e?f1c1en0y, energﬁ, operating efficiency (still aspociated
with the uge of rgsources!), consumption of water, air and
land, substitution?effect or the ljike and accordin 1y th
o?erall effect o@ the environment., 1f the amoi i :
?uccessfully treatied waste flows and conversion tE .
inte material floﬁs increases on account of the eccsre?f
attractiveness of ?he brocess, this of course results z:l:
corresponding redyction in the consumption of prima
Tégources on aceousit of the resulting substitution. Y

. i
Further advantagesé features and details of the invention
e?erge from the following description of preferred examples
oI embodiments andgwith reference to the drawing, in which:

i
Fig, 1 § i .
ig. 1: 5schemat:.cally shows an ocbligque view of
!
ra model of a wagte disposal site
1a@ccording to the invention;
i

Iy




elenent fed to the inpact wall, in three stages, and
oBisg. 12: shows the fourth ,~ tage of the conposite

Fig. 13: 1 Schematically sh a plan view of

rotating inpact surfaces during nethod; ~g the Fig -

14: -schematically s . hows a side view of a rotor. -

13 As shown in Fig.: 1, a waste disposal site 10 has

a seal against, earth 22 carrying groundwater, said

seal " bei ng _designed as a trough 12 - with side walls
15 i nct¥hed® - otit warthemmcEvedng | eshgof é}bouénﬂé’@é)eéggénaru

the trough bottom gk iThe d jyor..1$ of this t
14 is filled with 10 CHBRP ond Shil "Hemgon bf the

wast e
covered over by a @&?%Fi ng1sPcsadt sdties abldushhai tdovering
.:trough edge 16. Axegko®in, in Fig. :2, the seal
agai nst liquids which could possibly emerge fromthe
wast gjpatgrial . -24 towards the bottomis provided by
a water-inpermnmeable plastic film26 which runs bel ow
IayEP of conpacted waste material '240. The

éubsFﬂ.gct gre 9f thendy L.k s praduced from wat er-
tight layers A ‘& and C - 3ali v%fe -?i‘@?ﬁ#@@srﬂating to
resulting fromthe addition. ; of additives - the

t hi cknesses a (l.ay®r Ajewatebindg;which nmeasure 200

and 300 -mm respects vel ysepd¥igh {60N3¢ | y; 4 jit Loduced into

| ayers B and Cifs.alsoggﬁgé . Kkno S S, a

ceranic binder system The Iéet}[mgg%%mn%? af Plastics;

wat Qr-carr i% | ayer of earth 22 is ensured by the

seal i a(yye F A FBo@ dwen métlde Etéﬁ&hgrf;il_;ﬂ Ped8iing

lying thereaboveths ggﬁggggﬁgn sifnce sgi d layers AT te

C .are absolutely inpefneabl e to-wat&rIUefis al so

applgiigs ign respect of'the rising path of the

wat cafrying eashdw??2 a t gethegt r sUGH i riory 18,

The waste nater| atp24 'Pﬁg&&guced in_a ?%Q"I:ﬁev\l/geflea}]te‘d‘g to

and stabilized or T T IS ORt APE. ®n GPEBMiCO’ béhder

of f any seepage: vid{Er®®herefrom the trough 12 is

designed with an incline of 3% The water can thereby

be k| ecd ed an.dg%. frramthe trough interior 1%

Vi a seepage water Iln\e%g,%(1 ﬁéltq'ysh%&ﬁ‘ﬁs. part of the method
: ?hen 8 composite element strikes ap
Campact wall, in threec steps;

ig. 11: shows the change in the compogite
* element fed to the impact wall .
I

i three stages, and

in

Fig. 12: |
g. 12: ! shows the Ffourth stage of the composite
. element;
)
Fig. 13: ; i
! schematically shows =g plan view of

jrotating impact surfaces during the
. method;

Fig. 14: , schematically shows a side view of a

, rotor.



As shown in Fig the covering 20 of. the waste di sposal
s§kt,e 10 i1 kew se has three sealing |layers A, B, C, on
which there |lies a seepage 3%yér D having a thickness
b of 300 nm w th drainage 28 for dissipating
rai nwater. This seepage |ayer D bears a 1lunus | ayer
F having a thickness b of 300 mm which hunus | ayer
serves for |landscaping the area. 1In order to give the
that is ,:) -1 2zZ~1 - 14

Agpugﬁs somet hing to hold onto,
OFNQHY o Stip. it,f I arayeshis = WAy account of
agasirgal learand §§rfc££ vat er gg ﬁ?%@sfﬁ$f§ fgygﬁsFEi seal
dégaﬁﬂ%%'a smal | ~~t hi cknesed ¢ Grpmdwatien £l pailsl apphiledveing
thereto 38 &t odi6iabPrb2ect i oithWastde t AN LS 15 inclineg
Ut ed iam tsheylenst @ MisgRRgAl; s34t 6,10, i,%% ound' 1'd”
14beﬁ@@e@%yéfgbfil'qg%n%neral conponent’s. Yy | bottom
magubstgnces it contalns hig ¥ i Lfzed Byldedi ngth waste
pECPal 2%addi il - 1By covered Ghvelhils t4 eabBRE gf bhey
1i@asféushtWithnartgghghbgaggng' forces are activa eg, at
and this leads to irreversi Fé aggl oneration of the
a niggrallconppneﬁts contai ned therein.. Daily donmestic
SwWESPET drscpigat @d ithen wakhl i Shag8st qg_;&ﬁrj_gg’ n&aflgnt.
poé$tblﬁeen@9@@§sfrgﬁrug#% g%ékgents t he reoE i gt could
bo%@?@Vfg gr separated. e TEsTdUBRC a3t e Jthi Hlowiagds the
wh;é%t OV £°W§ fPodds se4vweberoimparheghlengnaetivel ri1m 26
chitg bedovert ethydxt 0o~ ' er, in a , )
o Opf LoBipRetls, SIEY adifrin 2e..

The hag ation. | For .
B RANEE ?Eoﬁi St ézﬁsouf-jg‘r ¥4hels varadbhced: ifomsn water-

tig‘i‘.ll ag%, the ne
Jén TEif; Eheapio€ess asiﬁowaaébreéigﬁi:ﬁ%tss wWid b, N
fropr ddentatiinich poF Widlile 1e VAl 6 ev‘ﬁféc EosEaa 5 ey .
A %&fhacaéfo%f“cﬁxcess %water treatne }C%%ﬁﬂﬁ@suﬁed( er
aqqSELVi ce wat er T RGRrROet A0 - andi sty . R chicBSely.
FEORPBSLY @RtehdigeBr doessedybpsapCaaROSt kRg jRlant to,
knowat axhizgtempial 4 t Xem&ebagdso” prover;  restn ety =
thebi $..Lan. he :uifd to produce ﬁéﬁ%m T4 varrbusgainst
J[TBDJI% %s, SO 1B ALRYPEr <@l merahs, 22t ds, ensured by the
::a ing laye.rs A Lo C even if the Plastie film 28 lying
ereabove ig des.ltroyed, fince said layers 2 to C . are
absolutely‘ imperm{gable to water. This also applies in
:especF of the rising path of the water-carrying earth 22
.o the trough izjiterior 18. The waste material 24 is
:L:t:oduced it a dewatered and gtabilized or immobilized
s i
: ate. In ?rder to: let off any seepage water therefrom, the
;ough 12 ig des:.gghed with an ineline of 3%. The water can
thereby be collect!ed and removed from the trough interior

18 via seepage water lines (not shown) .

-A? shown in Pig. 3 the covering 20 of the waste digposal
81te 10 likewise has three sealing layers A, B, ¢ on which
tljlere lies a seepag}e layer D having a thicknes; b’of 300 mm
w1th_ drainage 235 for dissipating rainwater., This seepage
layer D bears 5 humus Jayer F having a thicknesg b of
300 mm, which humus layer serves for landscaping the area
In order to give tif'le humusg something to hold onto, that i;



whi ch are separated in a dry-nechani cal process
s>sgl,mpact net hod) and nmade available to the netal -

wor ki ng i ndustry; various pjrqas'ti cs, which are

~beparatad i ~to types by neans of identification 5 -/

-- 15 systens,.process in regranul ation/extrusion

plants to formfinished products and then sold to
toig%gs{:g)y. tR residual w. aste fractions, which can be

used I'n 8" “PhéfndT PorEshsing iaeviomn doedustbsti kHiafail

and nsyrdere twatmke aseini tBeuesyonilis POt gatial;
thissidies 6l ekl 63l pengroy  (hermml gnergy | 475 & small
Prc9_{1001|:u.c:ed whi ch i's used Dot FHE 3@ tHE S RIgeRF r ofTFosion
e -WWHbtewater; treatnment and also to assist the
from

mechani cal dewatering process. The resulting ash
A5 raw_. material to produce CBS,

Wadte ess | a (
ba a cgﬁr)rﬁe&%-??ke i f}sg'gtre Syt effr 8GFEEd FipReRb sitmerd is
Obuiﬁib eﬁ?t’“é‘élad?d the Pédid@atminasad EoapbheRts$: The harmful
subsganicrisn gl tt eSotitas ng & +&MPRinbis dLint ced }

addi Bl 9ean iﬁ}er{r'%ﬁét ance. V\astgbdi—%gggggl Hgint éaggngstszﬁﬁcelal
jprhast e ferjal - "Frg s ShcetTRatRePRE: Pénttle wemteti dts
PERABPEC PlRMRGoRPT STt hue HotEvasedsi faral | thibe1waher o

irreverspbled neefianiadion from t e donpest | ste _on _

con@ggﬁé%fgﬂ% apd friction drier sb:?l’?o. r@hﬁee‘\g/\% er SCORCERTES
i's reduced Trom up to 60% (input) to about 255, with

41 rel atively l,arge part of the residual water

 Dailemdpmagrheundyd -4 he shi o t he donmestic ste.

sepér:t};?t{%u%igng ﬁgoun oflgvvate |l§gtpeuf‘{r1i f8d ih a™itistage .

convert | Dral -~ reBh&tc ATsSRogiveri tlsrédntant onthereos

AFE PFAFRVER. oTheepsrpardt | Thei teeigluadger=Rnd WA £, | So left
overachsevetoby=88an f arnlous clarification )

convg%%re }ie:g%s. %‘ﬁg ftecgulfftoigﬁg %I eﬂal WAt Y s fgdur Wedcho is

‘ t he Wat e"rm%?/cl*éj,‘e%‘?ﬁ?-c%}- 3gnepgyaghincukt untherhte power
statdemai ni ng anount of water is renoved from the sludge
in a sludge drying stage 38 - carried out for exanple
of waste heat fed in through a line 3' from

_ :!'o:‘: g:ﬁegg%g$ Bg\/\éﬁ‘;‘a"stt% i @by 2t¥ howhes aletimtd cateysi for the
ainFigaciiolbi gewetrerads iiheha a L
Willchgr%%ésgﬁLeg 1B BUao A T Re 30 BRa Pl epeeer
e dried . )

and

N; water, whicl? following a purification Process {(water
treatment) ,can be used as service water 4n
agriculture ‘or industry.

P: biomﬂss/comgost, which iz processed in g compogting
plant to folr'm high-quality manure or s=oil improver;
resulting bi;ogas can be used to produce energy.

Q: various meté.lg, such as Al, Fe, cCu metals, etc,,
which are teparated in 2 dry-mechanical pProcess
(impact met]:fmd) and made available to the metal-
working industry; various plastics, which are
separated ihto types by means of identification




sl udge/ solids are passed to a fuel reprocessing stage
ss8l  42. Siogas produced(uﬂ'$g t he sl udge drying

operation S387 - 16 Passe hrough a~ line 44 to a

gas engine 46 shown in Fig. 5 by virtue of which

electric energy'i8 produced therefrom In a second

steps the biomass is renoved fromthe dried donestic

wast e, thod section p. For this purpose, al

the VLT 2RCEEHE L 07 o oA B A B LBy plants

rreanst%ffovarg@@%ﬁ@@-mmdmﬁ@@nde@%@témpffgnglil@![lgély

such as sorting, separation of the heavy fractions, )

t he, bi omass, renoved fromthe

. Si evi he. |ike

R doneslrt%qﬁcﬁ\{/\m/;as]; e "BENShel TARISIRRE t ovRichpeAt | by pheed in a
50, P2k meowembssbation pagsanttue GMAIMREd N 2 orger
react@r i C o] a i . =1he bi ogas, opt al ne
dur i ggetcgg%e gf'gt ?%]E} %%c%eggil?ElS&Sd,P%g’a’ga f ngPesides
44a, To- &ElrT i TAF-Bher fPeanalhenerdgthelsomiest produced
di schiigdd throughda Botle % i Grysedpin ﬁ%a§é| t the
and weacderiRg. ' and. L 1 esa%%zs t{]roug artTine to
a so-called [ nmpact plant 60: tFPr d Hfet hdd§ist the
sect I'GHEPIFARE nEPURESHAEOpl BECFesS ar eThe enmsad d19M ash
the feeimdthle pasioess Gemukkd rom Lhg SERREAYI Qg %I %glt!‘me

|

. 48 €88, t he ALBSS) 5. d L& further separating St
N rgéé ar afjl' %Jﬁé Bt R3TE RSy AT chRoBe the

56; using a
S epa‘F:éIP%%a?' nfBPEReraesi pEdthe acesbdsal asasespEahoedon
below. 'line netal and plastic fractions pass to a

s; dry-pmeehani cal pethod. Here, firstly the iron nmetals
are . rernove v.i‘?'[agasaiL 152-e%88. e afl | @ndof iphroduced
r eneli i g retigiertandublststice t sitegepl asepabhe’ LipE as

58 istedliel waRe tmatday)y1 60 in the soz-call ed inpact
met hod. 8y the:sending out of pulses and sudden
stoppi ng (pul se interruption) and also high-frequency

Fig. f | BBOWENShs theapeent ches darhaitiphyséeal in a method
sectdichf et ereessardruged f phoSgRALAL i ur poses. The |
froﬁ%e%oq}r‘]t sj eying. _and seegyg'r%aet@i &%’néﬁp m(ﬁ?\%ecié'?)ea?}éﬁ"ﬂffﬁlly
into ne ezﬁ%"%d’ﬁa’gﬁ:%‘\s?ﬁlc§?n¢ﬁéfﬁ6ﬁél sndaf tieqicn tdriers
20. e et as eqontientpai ¢ i cofased ak UBkNPMELS #6381 d g o
aboug! wan) ugicpdugt Ly, LB astics pass; to an .
wateldeNLiTicati ﬁa&%ﬁﬁ?&%&_a 45510 ByEFe%Bathenegsidual
pl aSYPESLEpAPHPEd iRefbe biohzas of the domestic waste.

The resulting amouht of water is purified in a conventional
mechanical -biologic;:al clarification plant 32. The
separation into sl!'gdge and water is achieved by means of
the wvarious clarifieation operationg. The resulting clean
water is returned to the water cycele, e.g. at 34 to
agriculture. The r:amaining amount of water is removed Ffrom
the siudge in a siudge drying stage 38 - carried out for
example Dby means of waste heat fed in through a line 236
from a tharmal pc?wer gtation 72 ghown schematically in
Fig. 7. This water'is then passed back to the clarification
plant 32 via a Eline 40 and purified, and the dried
sludge/solids are passed to a fuel reprocessing stage at
42. Bilogas produc:ed during the sludge drying operation

1



pol yet hyl ene (PE), pol ypropyl ene (PP), polystyrene (P5)
sangd S387 - 17 the like, are processed in a station 66

for regranulation and exfré€ion to' forma finished

product. The residual plastics are fed to the fue

reprocessi ng stage as a high.- energy conponent.

Ref erence 62 designates a residual discharge fromthe

& ct nt. 60,! ich connects the latter to a
p,r‘égg%dutéﬂé%'ﬁg?ataﬂoﬁh%g‘é‘l68:.0 The 23 dugsitst i BX, shown in

FigreSentbesseimtiw | picorsich efiduthgral s p 0
n &
- theesifdual. organi ¢s and waste material . Thgré?attﬁ"’er\‘el’?:é:’dc‘ﬁ‘lce‘i
di scharged through a line 69. in, nethod section R
line 691, carries away the m neral substances.

InT@gﬁ:@néwﬁthpﬁ he:lesbismhspl asl | Som& O E%g‘"%fgé driod

domd8t phaghkEe SePar st.age. paper, wood an

' t; esi dual .oreani %fs} ‘S%E@gdt ﬁ?ggﬂ;ﬁnapl' i.ﬁ§r6§hi-% BUfpepe, all
T PP OcRsET R EFagelnto Fhecparstingnglimel 225 Boedebis of

vagleyer ndicypoaehastiakiion %ﬁndé u P‘E%%m?]{]%f %% Ir g)slguc'lljlh e __

sofl ri Lney ogduc is f I N
1i]§u%a]§-é%ae vvas(%)([e ea%%‘?s 220 ﬁ’é?ﬁffjcﬁ%?j' FreRfelng and the
pa aa;:%i t hﬁl flPEi‘afﬁwefzﬁﬁ?&_gr% ﬂrytnn;};h;st atyeneasc o hﬁiahtépwa% be
e heatc =36 drasulgy ng an ag_i.s

preisef tQ égrg%égm?:& he gabgsterrent istgrjedTgé'?gﬁi Stl%le n%e"?’bStance
h sgjs.t emin a CBS . produtt FoRSpPEANLNER. coapPg=ERSNd fatogas.

§ PP PRtainendving theveepasateBBNbrokibke higdRlag,
via- & dipeodiced rhpoentheAi08r al, gat es gf ':l:,ec Dost
diskBab-aug ratid on ?Féiarge 68 an omThe & he Clpos

resuPting Frome har r 0edsi ngsedi Aey adgmbstkture and
9argradngrs anfdoveralitubei noasenoyRebdgiom saild L nder to =

‘so-sydled ifpbdr PRAMEr ggystemis, primarily used in the
construction 1iindustry. The resulting waste materi al

24 nust |ikew se be sanitized, and this is ca. rigid
In guttl'*j}rdrera@gl;@cﬁ:! ?espéohalq, img@bmléga%: etgzd'm%f%%si@? are
sepqu;q:i;@ceg:atisﬁrh 5ES \N@;sg.hgf )(;& eé@ﬂﬂiggclaéndmmﬁg e
'subé;ﬂiegﬂéé’ @&%éﬁgg‘pgga@e% ik%oditigosa?alsiﬁ:letde fvgjcgtoiufrlsan%::
explainéd below. I1:he metal and plastic fractions pass ;:o a
dry-mechanical method, Here, firstly the iron metals are
Temoved via a like 58. The separation of the remaining
metalg and plast-icg takes place after line 58 in said impact
plant 60 in the solcalled impact method, By the sending out
of pulses and sudd:en stopping (pulse interruption) and also
high-frequency ref..?..ections of the particles, their physical
differences are | used for =separation purposes, The
subsequent sievingj and separation allows separation into
metals and plastic::s. The metals can be put to further use;

in particular, aluminium is used in the aluminium industxry
| .

The plastics pass; to an identification device/separation
syst 64, i

yvetem The ! plastics separated  here, such as
polyethylene (PE), . polypropylene (PP), polystyrene (PS) and




18 Pig. 9 relates to the production of the
5 venenti oned ceram c binder System CBS. The net hod
shown here requires raw mat@rials which result from
the incineration of donestic waste, boal or during
the processing of netal ores. This slag is the basis
for the cenent-Ili ke binder CBS, which can be used as

h-gv.ality substitute for cenment with a

i
thé Iilg‘&ér &Y PeerRede@0sn- aRermEddIf ramm £he re8realhgdion

consli

anfyerfimapiae tol efgamnsuUbSkaRges.§uU ret al paper
plasdi Pk agtéCreand f hese ca theﬁe%e ‘E%e%iback 5% hEQSB.dual
: fe@Nd ! UER! fcel?l. : : : .
en¥@l uabl e substance Cycl S THERES SR chre-agecets W t high-
0t i VETPeNSRhy ; Badgrepower 62t ademihites a  residual
T

a

digehanss | foatestheCl Apddneraks - and conditioned. The

1atdé Slag, izsegjic?@é Idgffsi eved in a %?’at ?’%ﬁ%, “ght°fhe the
fines are purified ang oo™ t93¢e B9 or griner 76 in

which they are mxed with slag sand, power statiaza

Thepstesdtetre aitdSil) igtas: The Il ows val yabl e use of
pagehe MyA.§! agregfé tgerefore_e(ﬁr?ga\?\lé’g?goas&ﬁ élf,e minerals,
1 ghar ges af e 1 neurPed I ST egpdctvaswermdtieridie. The
2EEENOM Ce¥ehargeh theopghdactiion cost Sizi’fm@thB{in Qhcion
R; thire tﬁsa,dedaj-ﬁié/@rgwgg.gtghesi gg}{atie raw materi a %t fr&
witfl a@e | S QNI NAbl & upon an a Ot onAPPEReRE - afegesher
be separated 1h a Scaf TRt hple f rerhadt hemnd plasts
sep i £ p ic
fat et PRl SEageuBlh, apabeayywoel hsdf 96s AP Sroafld nes
thrbugial by ToOmyerdiedyqing Of{lgf hinder B3 using 3 P
resﬁﬂ%&d%vga%}srmll anpunt ~of - Energy SSF&@% oRRese 70- The
produce t AFCESHhA aothepmad PoYervBea8iGrAY2 as o
SUPIapansi ornddaal y TRy €186ks: 4L QGGHL- ﬂxfo&&.—'_-é”‘éi Vel Voo g
1nt<5|tm&em§ﬂgstgg% h _dg_.hteo a ctoest; Sé’:lVI_ g of _
maa<SQLent anal FiPand Senbii-c JRAT - &% f oc RS @enthmmed -
TN JEL i e d-hfesdidgei §rivingl sngee disspOIRG B Woyrce
Via &dwpdiced tldne 36. The resulting ash and slag is used o
produce the abovementioned Ceramic binder system in a CRS

Production plant 74.

Séid CBs, that is 'to say - as wentioned above - a dement -
like binder - ig broduced from the mineral aggregates of
the residue sepa#atibn stage 68 and from the ashes
resulting from thelrmal processing, mineral waste products
a]'oove all being ::L*emoved from said binder system. S8aid
binder gystem ig, primarily used in the construction

industry.

The res?;ting waste material 24 must likewise be sanitized
and this is carried out by means cf a sgpecial
dmmobilization metH i I
e %od in station 78 of method section S.

id and CBS aﬁe used for this purpose. The stabilized
was?e matgrzal 2§a is then protected from external
ceuvirommental influknces ~ such as water for example - and
can finally be pladed on a wa i i i

| ste disposal site without any

risk.

1



of but advantageously use23 as a raw nateri al,
s£€pl ogi cal benefit: Since_tgg material incinerated in
the previous processes, the Conpressive strength of
up to 50% 1 ess. The production process per se rather
can be there is.a great has already been energy
required 63 87 19 to produce this material is very

| ow. The natural resources, which .re conventionally
are thus | ooked after. The

piused t%?gioduce,cenent,_
Stabf | iIFHAGE &P i Fhebiticsatdtdrmof oS 0itife ORHARRent i oned
cempRtior éurdtas adywelysm begs  argee lem Thjs could
4 raﬁnlgatgg-gggveégg? higp; %ég% gﬁﬁﬂ#ﬁpd%Fﬂﬁga FEPaleary res
gomanner-. MR oSt éis es S84 Hhi 1550k | oFhesi hgcineration of
CEBAvLAt iGiRie netiveds o3 dntinef tRet i poddbditde 0Lk e
oreéer MTHEW tdespone €50 egical roplens often arise |
cedhi Ghscan dvggaéle%a%f g%tsg%otf,ogrr}I ghet [FESTH ke abdpder
f he grgundévvai?e ® THECChERi Gl higbuder sitgedwssthitnder sfor
CORT ndtht Re conamindratstt oredwidd COBBES RL LY ¥ rom the
sotcali el Byhenriid pet oys.sQils. Earth
pap® eLL gl 8 chgnégﬁg%gfiﬁﬁggggﬁ:ﬁ?béﬁﬁ%ﬁ?ﬁﬁsPﬁEiﬁﬁ metal,
C eni cal PhiRE: I zﬁ@ﬁﬁ%h?@ﬁc&hencdnpoﬁédibackdesthe
va@é}zg_ @alfvgtream:pa sayedesf yt¥1¢SU§%§i&§Qge are mixed with
addstrakids zat kpRgNiuch y10r icult or even prevented i
cla? trﬁ?ﬂ—?th é E%tbroggﬁgfu‘g%ét?ﬂ%’]fﬁ?%s?sgs TR imates,
CS0i 1%t Te 224 FPRA} viomRdduThs MVA stBbj| fzatfikely
siexgd inmeolitlaiziain ors, Tied GBS Copsoli g, pledeisat his -
i herefofe, uslng*Egsted

to al tgrnatd ? 1RO 3,0l €,
g L e O RO e

can nsg‘lﬁi d, L =and su
Soi Yo ahsPrabagnorsbr andt brogentbisapesduct s.
Conpari sons between untreated sanpl es and sanpl es

_Thetéﬁét Sglow_s valuable use of the Mva slag, and therefore
no wasgte disposall charges are incurred in this respect.
Qverall, the econdmic effect on the production costs of a
_to:}1 of this lbinde’r is very high, since the raw material
(the slag) is obta;i,nable upon an additional payment and can
1‘3& separated in a ;mechanical method from other materials -
.?;uch as heavy metals for example - and finally converted
into the binder ¢CBg using a relatively smalil amount of

energy.
I

The concrete produced with CBS hag a compressive strength

§f up to 25% more and an expansion of up to 50% less

I‘iardly any cracks if:hus occur. The production process per se

is relatively simple and thus cost-effective., This all

_leac"{s teo a cost;'. saving of up to 30% compared to
conventional Portland cement,

Since the slag is mo longer disposed of but rather can be
advantageously used a2s a raw material, there is a great
gcological benefit. Since the material has already been
incinerated in the previous processes, the energy required




with CBS Consolid show considerably differences in the

ss® crostructure and propegth%s_of the soil or other
materials. By virtue of thé“treatnent with CBS

Consolid, the capillary rise and thus the sensitivity
to water of the soil is considerably reduced.

Consolid consists ':of predom nantly organic
to S S i al sq of, two phases, nanely the liquid
Opﬁgéééggﬁso?ﬁg544qﬁ%ﬁr 24) d Y*E3| i dOPhaserhgr xpaeral
TesfunRifonofieedh gre strsteantiamalior ubidd 285 pradeedt efthent

arsoftpropanatlipndsie, Solidxy. The liquid phase is a
and pol ynol eculiar surface-active enulsifiers and

cat al ysts having di methyl ammonium chloride - 20 and
The s §Eegyi zatdonol of, | PARchnliakstohavbag £5£1&0l LW dither |
mixBYSsCohds £D08§abeaRd 2SN T preperties,
be il%dara& es %tiaﬂ;a toat%re ?}ﬁnv‘z%‘?‘{’%%“ Agg%gr g70ae only

our Jﬁﬁé%o?oﬁ ate?d Hener vpgRtisCpoterycosmneat. In

mosSEOCFasEa, mmtmb;‘(mmwahmngzocoﬁbaﬁ:aiahgv hethORE is
onliemmaraing jExphasidallity. limts ow brown | PA .

§g| i di | £ i o:lﬁl/%x[re]ht ﬁéﬁ%ﬁ%’g}- 4%&“%%}?’8"5‘38%/ oRfoogical
PXOpPERTS RS 36pRe| FheFh M3 bpdverertyu afifect3aby only
theygpahebiior a2l BA the) grouadwatdhe solid - pul verulent -

Phase consists:as Solidry of nore than 96% very

fiiﬁ-%haiged commer ci al |y avai |l abl e cenent
The chetiea producte used as binders can meet the

stabilization reguirements only to a limited extent in
heterogenecus soijs. Earth wmaterials change continuously in
terms of their. chemical-mineral and also physical
composition. This has to date made successful, sustainable
stabilization mucb more difficult or even prevented it
altogether. Heterdgeneous structures, as in earth and soil,
require alternat}ve products for stabilization and
immobilization. 'The CBS Consolid method ig this
alternative. It is now possible, therefore, using CBS
Conseolid, to bind iand sustainébly compact earth, soil, dust
and cother heter09ebeous products,

Comparisons betweép untreated samples and samples treated
with CBS Consoli@ show considerably differences in the
microstructure and properties of the soil or other
materials. By vir?ue of the treatment with CBES Consolid,
the capillary risei and thus the sensitivity to water of the
soil is considerab?y reducad,

Consolid consists (of predominaﬁtly organic substances and
also of two phaseé, namely the liquid phase Consolid*** (or

C444) and a solid phase S0lidry. The liguid phase is a
mixture of monomo}ecular and polymolecular surface-active
substancesg, solubiilizers, emilsifiers and catalysts having
a content of prop?lenediamine, dimethyl ammonium chloride

i
1




and cal ci um hydroxi de and al so 4a of ox-ganic

gd¥hponent and has the fol | owx:, g, physical and

chem cal properties, which are essential to the

i nvention: Appearance: Col our. Odour: Change of

physi cal state: neltin oirlt/rnelting snag: Dens' 5Q):

Viscos. 75C solid ellowish 50 to 52C 0.858 g/cmle
100 in !so ro anol 5511C

sl Lﬁ?ﬂd;ﬁrdszﬁwvl'cla@&%hégg (1
I val.,ue )
RS b

ar s O

FEIriiad ednyarla teenpangl-

CBEPRFAPA- Erkbhei dtweetatyn ;nonomal ecul ar and
po] . yngl ecul ar syrface--active substances

Al leasl
K

IA Pavingshhel rEQlowing
ditf which are

havi ng a
-nes_and_di net hyl

2Bt gt Dol

Apprdranda: | content—of

al

ammoni um chl ori dé, , pol yacryl ates and reactants.

Ssol -

-

t-he node of action of

| E@fh: The basSTC Know edgerabeut
Colbgr: ConSol1d systemrt+e i llwr t-he under st andi ng_t hat
O@®mmsol i d acts T asu HWhe manner in the poré
Chande of stagpor € T ange off+the=sei-ll _dissal ves the ]
| Dengity Gt 2Oty STUr e TTHm—rd "\&H 6105'"%@&1@,9@#4%57(1_:\/ to
\Sﬁsgg§§tw_0aeﬁmi bl'eaggiorme KIS Ithn fldnp and | [ery

HoBhe I DT o oS e 280 6. | a7 Lhs
F'a@;hppinhsi c _bindirng for Ltgﬁt‘i’c '?e 564 increasing the
langion dem gl The THrer gl te—ef—friction (G urgea
lixﬂi‘?sﬂailityﬁnﬂg;gg L . voliime Hdry s

prqoduced by actllng ne Y Voluime for IPA (pure) in air J

and chemical broperties, which

having a

ammenium chloride, :polyac

certain,; content

are essential to the invention:
Appearance:
Form: ! i |
, lid
Colour: ! solow’
Odour: ; grer?iz?Sh
Ch?tnge of physical state:
melting point/melting range: 50 °
Density (75°C): " o,a;% 5g2{c?n3
Visco-S{ty _(TS“C): , < 100 mPa
§qlubll|w In water (20°C): insoluble
_lnT_;sopropanol (56°C): ' 50 g/l
, value (50 g/IH,0, 56°C): '
| Flash point: )i E 2%3?CIPNwater
Thi i ; i
his organic Component is a paraffip-like mixture of
monomolecular and 'polymolecular surface-active substances

of alkylamines and dimethyl

rylates and reactants



on a hydraulic binder
cenent or
coat ed

inaball mll or inpact m xer,
gzgdch as CBS or cenent, this_leading to the
cal ci um hydr oxi de particles %eTng conpl etely
by a parjaffin-I.ike conponent. The dry product
Solidry deters water and | eads to water sensitivity of
the soil and réinforces the intrinsic binding of the

oi (cohesion, strength). At the sanme tinme, by
Th\%i r%ﬁgigf Fhavwisdgs) iﬁ%@% hdftoumaste t InE acgtien of the

Copgpdidncutstan peadentts _t}{ﬂ@ gnﬂ&@fﬁea&&%&% Tt:EIS’eE%dCOnsolid
achenewr af i fg- _ . cap aries_o the soll and,
§ T oL daaI0 Ar e GRtod Hen dorm i ayeropore

t oget her ) )
rapod ‘%‘e 'Hhe BR%er | AieRel¥er| thiFhesensatt dsiccartuddiUgiim,

tthylagdignpﬁmfiﬂ@: "jtc.ngﬁti’*ﬁ]‘v@rﬁ@{?u&&&gomeration
oFf SYRE' g8l e n g.elation . e ca ary Tringe
Cgf t he segi B I\/grgflyerfl: e_a‘l’afr,rkll@%s, gu%‘@a geafied soil,
e 998}1=#? gstigh’ t sompashpivilhbysepdr atthen cfoidonpesit ethe
aotaial sof| nHeLIes 0 Of bihai Ptk AL 60neA g0y -
1 GUHOS] rip.80. 0 i ckness @ ponprising a

J('n,cent r aIgt F%I?/éeré@?\g%%oﬁnan I gh’?n?‘ﬁ'ﬁﬁﬁ?’ﬁ&y afgléh 9% friction
- (GFEsRFoflbot % %les by PE layers 82 is passed in

the conveying direction x to an inpact wall 86 which
. By virtue_of this pulse

r he r (Fig. .1
Thegf oc%Ei%éera %{%%?gﬂagsu%&)&ﬁ' FHt errLptPoPdeesehi ypulasting
meciprifelipactivald  8&ldnd ntild shackdamesthinGked6CUL 5
hydreitenbihdehrayelc 82 & ¢ LRGPQg e (St i%gg%_o the

ysical . differences of the various mat
cem{seggh §§ %aeﬁ%’r?&}, Bydeoxide | parhiqlias t pagma heohipletely

coagpd ekﬁloﬁteﬂ?&@gfih-iika sbebohbat,. OThaC~arPunlrBliuce
Solifeydibtbrer ¢iatiebehay 'Jgéoé{dsofté NSar &Q ”%’«H;%%ﬁ{'—tg:?t}g 52 the

.of 1 conposite strip 80, said ~CO’'nB

s°l§8pa.algc§t é""eﬁ”dfﬂrtﬁ?eg arfdheintBinAdani Binding heofli mact soil

(cobpsiom, | spaengidl)l. 86 Oheemagles t Wi Chnlerd 19 de d@r%e

swelldf xR e he, al wani l.ayer s4 - are deforne

h V\hel%as elwglslt%iugjn%?e;&?qgl séjcggjt‘ﬁats SEBREEF/t Hd Pwevents
© pPUEtCe| ¥pkers faom pesedrsting idmpacttlenerayilldihes of

thet heoil eSZjM' t h@cb?ébnéﬁl %%tﬁy%%l%lp@%ﬁﬁy ugggﬁg‘%ﬁanghe
capt1 X ga <0 Ight - change_in terns of Theifr

hplst ~fla‘f:tu€~%.5 Sgpgg’?éf ﬁ'&%ﬁ’g,l‘?ft]aecﬁ dsi f&afs ey Hids ocan
t g s "&dEilect be t 8SCBuckS a & r ediABNNng” thechetal payesudded
synergetafcor affedbei@ASrelation to the capillary fringe of

the soil (Merkler ét al., 1996; Giurgea et al., 1998),

Figs. 10 to 14 show the separation of composite materials
in the region of t;he impact plant 60. A composite stxip 80
of thickness e ;comprising a central layer 84 of an
aluminium alloy which is covered on both sides by PE layers
82 ig Passed in th!e conveying direction x to an impact wallr
86 which crosses the latter (Fig. 10). By virtue of this
Pulse of acceleration and sudden interruption to this pulse
at the impact Wajll 86 and the shockwaves which occur
between the 1ayer§ B2, 84 of the composite strip 80, the
physical differenqes of the various materials - such as
density, elasticity, ductility or the like — are ‘exploited

f



the plaE, ,tic laye~:s 82, following a brief
533 ef ormati on, change back to their original state on
ccount of the return foréé.~Thils different
behavi our of the conposite materials 82, 84 :~esults
in a shearing force being produced between them
whi c: ~ separates the layers 82, 84 along their phase
limts. lii ndxture8, no separation occurs; however,
sughn thaf er OB sA9F@seit oifn thre differens dehamkioown of the
corﬂitfs.fcezremts $2,UQal eBH0N ARCOWIRfsildhe RSifalgs, saig
con%lt LeNCeSy Forat %ance dlff rent. characteristic
SNSTUCt Ures SoF the ® maCBt iISA%s oduced - dependi ng
on the abovernenti oned physi cal propeT~tiqg~'.. Step

By baearrs Fog. ol shepsctheconsd depably q,;gdld,p ga %%tterials
'wh:.c ngtlon of_ it he al_unm ni umlayer 84 _an o0 _the
3 oFPef At matiodn S¥GMPH e P\%oa-&l‘-‘%ﬂlé‘m pgeF 84 -

aregga farnkdarhegesatordasiti cpmadecddlsat- thetphased isgiyt $he

b | 8
twobgliweenct he 3:'4§ iﬁod gj(-)?ahbt%b tatf\?m %?{%5.51: gne}%i lu?.th the

p of
r"‘s’éig tﬁ% ?haPp% 12YPEAd S2hedpl &Y cum%%% @zly - or
undersyo u\nul]z'oansé Aghto-t bhapgkséndtermst b@ntkeivhisehucture.

f
soetl Sl pyaie dovenSLELonGoach b {06icores co

Suc?e?urtﬁc?acﬁ“&een VetiPs “’Eﬂt@lde]f%\fﬁi‘édsénd-sasdeﬁoﬂé@ whereas
thet a;hdlsamd\ shiresitsals st 1 lﬂaluroahm\t@ CB.hrB&tﬂ.leEgZ Eé@&’rﬁ\atlon,
t ye e eres 84a now
Cha%&wéﬁ%g8$ aéh%&r fgirl é{ldl %%gt% %r Rt BFPPEV (?%sl fhe
retynt geEat  Thigctddetenntor bebavienrnent . tme composite
mateeh&ll:s Mlcmnﬂeﬁulﬂtﬁ ShOYNshda i 9§ dfcl:hl@eé cl)]ge:l. ePr8duced
startin oduct its
batvggen é}lgelﬂe%hﬁgg\g%sekg%%tgf t g‘ g’f"\g@ S i ns%m g stheir
Pha-%fﬂanlb'@%%en Trn myyxturere Iasyeﬁgpaza@pen upsduIsn onewever,

the amtehﬁrais k@r@séﬁ@&ltfh and miba cendial il aysrasé erent

artstoroll |keatongu c;ounter to the pu
| ST of acﬁog‘f%p %, e pbysigRl |§§r£#e§ances “For

lnsﬁﬁﬂﬂ%a&ﬂgf#enenbnes:ﬂaxtwt&mrsheme asct-actireyes dfhe the
matexahald cakeShanenBaa as sow r%gF'&l the SIANEL0 Bhs

have returned to their orlglna shape - escri
Physys e PHPH Y993, i npact surfaces 90 90 whi ch face

one anot her proj ect, at a horizontal dist ance g from

StepOns) aset hefq, f F.‘?)m 315&95 wahk slacesa08, 883 tphe%tma%reent
defor%g%ggﬂrb ara alum;nlum 1ayer 84 and also the very -
brief deformatlonnof the two plastic layers 82; a shearing
force is produced iat the phase limits between the materials

of the layers 82, B4.

In step <) of Figi 10 both the aluminium layer 84 - now of
spherical shape -iand the plastic layers 82 rebound counter
to the pulse direction =x, which plastic layers have
Stretched back oufi of the deformation situation of step b)
as a result of the return force. Metals are deformed and as
@ result take on z spherical structure which results from a
rolled-up metal layer 84; these spheres 84, now have a much



clear radial distance f, wherein one of the wall

slurfaces 88 rotates relatjve to the other wall
S38irface 88a in the di reét?%n"y, and nanmely in the

conveying direction x of the conposite nmaterials 80.

Ref erence z designates a |ine which shows an inpact

rmi venent of particles. Fig. 14 shows a rotor 92 with

|re tion of rotation yj about the rotor axis M to

gretaﬁé frehste YRt nyfelPuslier dn sthed flatmt evtralcture

Prlmrxtor éxehrorgi.a mterial inlet 96 from above. The
conposite materials 80 of the material mxture are

guyi ded downwards by gravity - the spiral conveying
Thep, PRCFdLEh shangesq 2Rr 6bevm dir Filgsi.ntidodaeed stkpos) of

Figbehaw,sHdwes f Loy aahhtingf pHIERLT WY &P&k@t gL gt Qti%lbdllke
residence time of the co

LayEBH 8¥ ) 8400 Pl i ShaCPeTS Gt it o8oBp L)
they layrirsy|§2 @Eﬁnesm |frag spree sabbthpar fliikleess anoutiust and
the acenteBily SAADedakBra gy CLkesL:aNg %CI?.L ths 1%y D%tongue
coqu:éP {:ge th%r(?p Se aél:{reaétfgnoy:t.l %’1 step <), the central
- layer 834 1ncrea51ngly becomes like a sphere and achieves
the spherical shape 84, as shown in Fig, 12; the layers 82

have returned to ﬁheir-original shape - as described above.

In Fig. 13, impacﬁ gsurfaces 920, 920, which face one another
project, at a horizontal distance g from one another, from
two wall Surfacesrsa, 88, that are curved in parallei at a
clear radial distance £, whefein cne of the wall surfaces
88 rotates relative to the other wall surface g8 in the
direction y, and namely in the conveying direction x of the
composite materialils 80. Reference z designates a line which
shows an impact mohement of particles.

Fig. 14 shows a zotor 92 with a direction of rotation i
about the rotor axis M, to the rotor space 94 of which
there is fed a material mixture through a material inlet 96
from above. The composite materials 80 of the material
mixture are guided downwards by gravity - the sgpiral
conveying path ia;shown at g. Process air isg introduced
from below, the fiow path t of which runs counter to said
conveying path g: The residence time of the composite
materials 80 in the rotor space 94 is affected by the
riging air, and eésily dispersible particles and dust are
entrained in =a cyclone and leave the rotor 92 with the

Process air at an outlet 98,




