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METHOD FOR UTI LI SI NG WASTE MATERI ALS The invention relates to a nethod for »
utilising waste materials of all descriptions, in which unsorted, ¥
unprocessed“ndd$* i al , donmestic and other specified refuse which may .
contain pollutants in solid®and/or liquid state. The known wast e di sposal
processes fail to provide a satisfactory solution to the grow ng probl em of
wast e, which plays a considerabl e part Ln-danagi ng the environnent.
Di scarded industrial products of conposite materials, such as vehicles and
donestic appliances, as well as oils, batteries, varnishes, paints, toxic(F'
slurries, nedicanments qu hospital waste are subject to special strict

LLLTARE IS 23 YV | IE AVIAS g owever, is a
heterogenous ni xture, not subject to control, which can contain virtually
all kinds of specific types of waste and. organi c conponents, which is

di sposed of w thout referepnce to, the damage it m ght cause to the, .
envi ronnment . Domestic ?%?u%%v?Qté?Brﬁﬁiaﬁ étF§Téb%@ﬁhﬂFié?%dﬁ5§1+?bﬁgmhich

foul gases and carban dLOILAS §3°80% HASERLRILSS, 1hP Wil IRSBIELS,

unprocessed industrial, domestic and other specified
refuse which may contain pollutants in solid and/or

liquid state.

The known waste disposal processes fail to
provide a éatisfactory solution to the growing problem
of waste) which plays a considerable part in damaging -

the environment.

Discarded industrial products of composite
materials, such as vehicles and domestic appliances, as
well as oils, batteries, varnishes, paints,-toxic
slurries, medicaments and hospital waste are subject to
special strict legally prescribed disposal regulations.
Domestic refuse, however, is a heterogenous mixture, not
subject to control, which can . contain virtually all
kinds of specific types of waste and organic components,
which is disposed of without reference to the damage it

might cause to the environment.

Domestic refuse is stored unsatisfactorily in
dumps from which foul gases and carbon dioxide escape

uncontrolled into the atmosphere, polluted liquids and
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- 2- eluants fromthe dunped waste contam nate the ground water. It has
al ready been proposed to conpost the-organic conponents of donestic refuse
and sewage sludge, in order to reduce the anount of waste to be treated.
Thi s, however, overlooks the fact that these organic materials are
het er ogeneous and contai n many non- degrad2able toxic constituents such as
chem cal s, drugs and heavy netal residues which survive in the conpost and
are pqlfback into the biological cycle via plants and aninmals. Again, it is
sought"to reduce the amount of refuse by recycling what are regarded to as
val uabl e mat eri aleduanitiss fizom |thek dunped)i yhste stenbaminateatbecgirband on
and processi ng such waste; repeated recycling only increases the costs and
envi ronnent al dawage@xahil e reduci ng the usability of the products thus
obt ai ned. In known refuse incineration plants the material s bei ng di sposed
of pass through a broad range of tenperatures up to about 1000 [er]rC. At
these tenperatures, residual mneral and netallic nmaterials remain

unmol ten.  The energy whildh has @readePeen ( PEOPRFBRCRP SBMPEsSkatBei als is
wasted. The brief dwell .
organic components of domestic refuse and sewage sludge,

in order to reduce the amount of waste to be treated.
This, however, overlooks the fact that these organic
materials are heterogeneous and contain many non-
degradabie toxic constituents such as chemicals, drugs
.and heavy metal residues which survive in the compost
and are put back into the biological cycle via plants

"and animals.

Again, it is sought to reduce the amount of
refuse by recycling what are regarded to as valuable
materials. This overlooks the high costs of separate
collection and processing such waste; repeated recycling
only increases the costs and environmental damage while

reducing the usability of the products thus obtained.

In.known refuse incineration plants the
materials being disposed of‘pass-througb a broad range
of temperatures up to about 1000°C. At these
temperatures, residual mineral and metallic materials
remain unmolten. The energy which is contained in the
remanéent solid materials is wasted. The brief dwell

time of the waste material at elevated temperatures and



time of the waste material at el evated t enper atures and the Iarge~scare :
generation of dust when |large volunes of nitrogen-rich air are-blown for
conmbustion into the | oose waste.materials favour the dangerous formation of
chl ori nated hydrocarbons.. One nust therefore resort to submtting the
wast e gases fromrefuse incineratioa Blants. to after-burning at higher
tenperatures . In order to justify the high capital costs of such plants,
t he abrasive and corrosive hot waste gases are fed with their high dust-,
content through heat exchangers. During the relatively |ong dwell tinme ¥h
the heat exdiendargeescale ogemarationdefcdnssnwhene langevalumasofie novo
synthesi s, which conbine with the entrained dustand give rise to highly .
toxic filtraidzogenr-rich| aing@ranhievwanfor gambystdon atqithe i ng them
can scarcely be estinmated. Despite the,high techni cal- requirenents of the
present st atlOQFe (YRS &R (Materta kyofayorKe thgs dangerousy fﬁh‘ﬁ%-"f’?&?‘hﬂ%r' '
incineration_ in the fo of ash, . slag agnd highly.toxic-filtrates, which
can be conpé?lb]cf”_%’cpﬁ%?ég&y&?%‘ia?§°n§0hc Pﬁeﬂ“g& %QEF Q FRRLTR TR .
require costly.sp0sal cne! Hagtd%hatls’ BOURS RIESL W Ad Wb ion
plants. to after-burning at hiQhe::tempe:atures. .In'
order to justify the highgcapit;l_cos;S-ofjsqch-planté,
the abrasive and corrosive hot waste gases are fed with = .~
S . . _ N
“their high dust content through heat: exchangers.’ During
‘the relatively. long dwell time. in the:heat.exchanger,
new chlorinated hydrocarbons are formed through de novo
synthesis, which combine with the entrained dust. and
give rise to highly toxic filtrates. The resulting =
damage and high costs of eliminating them can scarcely

be_estima;edf

Despite the high technical requi:ements of the
present state of the art, some 40%. of the waste_treaﬁed _ ;‘J
., remains after incineration in the,ﬁbrm_of_ash,”slég énd-_ |
‘highly toxic filtrates, which can-be.compared so far'as
risk is:concérned to,radioactive,waste.and require 
costly disposal.  In order to reduce the volumé that"
must be dumped, it is known to_separate-eu;_thé metallic
- components from the rest and put-them.to,spécific uses.
The remaining ashes and slags-undergafa.high;ﬁemperature
- melting process with high energy;coSts. “The slag is, on

account of the heterogeneous starting material which has
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must be dunped, it is known to separate out the netallic conponents from
the rest and put themto specific uses.. The renai ni ng ashes and sl ags
undergo a high tenperature nelting process with high energy costs. The
slag is, on account of the heterogeneous starting material which has  -4-
to be nelted, inhonobgeneous and still cantg@isas a substantial proportion of
organi c particul ate residues which, because they are enclosed by the liquid
melt, fail to be oxidised. As a result of shock cooling of the nelt in a
wat er bat h, an heterogeneous granulate is forned of the nelt which shatters
random y at ther el ber asilites z drdromoderndous | and stillncontdadingohkl utants to
el ute again. A high energy content of sone 200 litres of fuel oil per tonne
of nelt is wastednbstantial proporhilan ef netganbe patrgibelatedresituelser
in road construction or the like. The pyrolysis processes used to date in
convent i onal reawhdich,hbecande chey arerenclesapcbyrthel Lkguidomeltsed in
refuse incineration. In the gasification zone, high tenperatures are the
rule. The hot gafedlptedbecd=idisadd for pre-heating the still '

As a result of shock cooling of the melt in a
'waterbath,_an heterogeneous granulate is formed of the
melt which shatters randomly at thermal fracture zones,
which allows the included pollutants to elute again. A
high energy content of soﬁe 200 litres of fuel oil per
tonne of melt is wasted, because thg granulated melt can

only be used as filler in road construction or the like.

The pyrolysis processes used to date in -
conventional reactors have a broad temperature spectrum
like those used in refuse incineration. In the
gasification zone, high temperatures are the rule. The
hot gases produced are used for pre-heating the still
unpyrolysed waste material, and are subsequently cooled
down and pass through the dangerous temperature zone in

which chlorinated hydrocarbons are formed.

All known pyrolysis processes on unsorted, loose
and undrained waste material fail to provide a
satisfactorily gas-permeable bed, requiie excessive
energy costs with inadeguate gas recovery and long dwell

time in the reactor. Because of the heat flow and the
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unpyrol ysed waste material, and are subsequently cool ed down and pass
t hrough t he dangerous tenperature zone in which chlorinated hydrocarbons

are formed. Al known pyrolysis processes on unsorted, |oose and undrai ned
waste material fail to provide a satisfactorily gas-perneable bed, require
- excessive energy costs with inadequat§ gas recovery and long dwell tinme in

~ the-reactor. Because of the heat flow and the -5- internal gas pressure,
| arge quantities of dust are produced which need a large filtration
capacity. |If water gas is produced then it i's necessary to add "

super heat ed intammakngast piesspreat tayget quanti tiessaf tdusmtameluce st eam
fromoutside. The remanent solid material is as a rule not nelted but nust
" be separ at elBrefugrd cdhieh angedpat hargeefidgration capagitty e tIf a o
conventional refuse incinerator plant. To produce an ecologically o
accept abl e, WAL 337 r &S gREOARGedy yhengdteds nepespary the Adth a cracking
pl ant before washing. .It is also knowy to utilisge the internal heat energy
of the hot HRRRFISALR] BESARCIEnEXeReRyaPParRtelYy FhRted T IR ed

hydrocarbom%o introduce steam from outside. The remanent'solid
material is as a rule not melted but must be separately
disposed of and in.thaturegard'it;is;gpmparable,to_a

conventional refuse incinerator plant.

Q)

- To produce -an ecologicallyiacéeptable,.uSable'
_pure-gas,,pyrolysis.gaées_usﬁally-goftﬁﬁqugh~a cracking
plant before washing. It is also known ﬁo-utilise the
internal heat energY'of'the.hot gases by using a heat =
‘exchanger. This produces chlorinated hydrocarbons
. because of the dwell time of the gases.in-the-heat_
exchanger,'and these_are released-when the'recovered

gases are put to use for heating.

. A substantial_disadﬁantage”of'the.use ofwshaft
furnaces for refuse incineraﬁion is klinkering and -
bridging of the pyrolysing material in the furnace, so
that such reaétors are equipped with mechanical aids,
such as poker bars, vibrators and the like, which'have.
not so far, however, given a'satisfactory_solution t§

the problem,_
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because of the dwell tinme of the gases in the heat exchanger, and these are
rel eased when the recovered gases.are put' to use for heating. A substanti al
di sadvant age of the use of shaft furnaces for refuse incineration is

kl i nkering and bridging of the pyrolysing material in the furnace so that
such reactors are equi pped wi-th nmechanical,.aids, such as poker bars,
vibrators and the |ike, which have not SC)ﬁaT homever given a
satisfactory solution to the problem. - 6- Rotary dr um and cycl one
gaS|f|¥ﬁs because of the nmechanical wear on the furnace walls by the

part |y, shar p-edged vast ¢ Bty Uruldnd WhEfind Sl Ok 80411 EBAuAEXbiee!

hi gh dust generation and re hni ¢ y conp | cat ed, gas-t

seal ing. This |eg c‘ﬂ&}ﬁt@ﬁ ivdar B R EPrh £60 | ¥RTEBS! Byh8 partl
correspondi ngly hﬁgh costs. To avg?d fﬂe di sadvant ages of txe ab oge- ¥

descri.bed ref use ghRGURIdd Wwadtth R tAYEA B, Fﬁﬁéeéﬁﬁfectttbshibﬁo known to

deconpose waste materials and toxi c substances over mneral or netallic

hi gh tenperaturedowntimes, extremely high dust generatlon and require
technically complicated, gas-tight sealing. This leads
to substantial maintenance requirements with -

correspondingly high costs.

To avoid the disadvantages of the above-
described refuse incineration and pyrolysis processes,
it is also known to decompose waste materials and toxic
substances over a mineral or metallic high temperature
melt bath or to feed the waste into a melt bath in order
to ensure a fast pyrqutic decomposition of the waste
materials at high temperature. The main disadvantage of
‘'such a procedure is that liquid or wet waste cannot be
used on account of the risk of explosion and that
because of the high pressures generated the gases which
form do not have a sufficiently long dwell time in the
melt to decompose organic pollutants. Even with dried
but undegassed oréanic waste the gas pressure from the
decomposing organic matter is so high that it cannot
have a sufficiently long dwell time. The melt products
are saturated after a short time with carbon particles
which cannot be oxidised because they are enclosed in
the molten liquid, so that further addition of waste

material is pointless.
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nmelt bath or to feed the waste into a nelt bath in order to ensure a fast
pyrol yti c deconposition of the waste wmaterials at high tenperature. The
mai n di sadvantage of such a procedure is that liquid or wet waste cannot be
used on account. of the risk of explosion and that because of the high N
pressures generated t he gases whi ch. foran do not have a sufficiently |ong
dwell time in the nmelt to deconpose organic pollutants. Even with dried but
undegassed organic waste the gas pressure fromthe deconposing organic -
matter is so high that it cannot have a sufficiently long dwell tine. Tie
mel t products are sanuanbeher ktiown Hheimdl neefuisd dbsposaparti cl es which
cannot be oxi di sed because they are enclosed in the molten liquid, so that
further addprocessf, winesalntand atetial Jgot ntdmponents -drel fimadt her known

" thermal refuse dlsposal process, mineral and nmetallic conponents are first
separ at ed f sepavagedi &romh®rgandiicyt dzh&)rmamtml coxganiicandrehdried

pul verised. The resulting powder is fed into a hi t enperature mel-t bat h
or an inci nandt sheat P@llgﬁ!tlzﬁﬂde té?ﬁ%r%ﬁﬁ}lktm P‘hﬂgﬁral-él §edebm¥posed and

hlgh-temperatureamelt bath or_an 1pg1nera;or_ap.a
suitable temperatu:e_and;immediatély decomposed,. and
thus the pollutants destroyed, by bIQwing_ih;oxygen or

oxygen-enriched air. _ _ _ . -

'Although from an_ecoiogica;gs;apdpéint,_this
~ process gives satisfagtory_results; it still has
_considerable-disadvaﬁtages.__Fox:ihstance,.liqnid waste
or other material in composite férm_cannoi be;dealt

with. The resulting costs cannot be entertained.

. The above_described'incinefaﬁion and pyrolysis
processes all suffer the disadvantage that liquids or —_
sol;ds.e&aporatquduring the in¢;né;ation or pyrolitic :“1'"
- decomposition are mixed with_the'gagés.p:odﬁced,bj | |
.combustibn“o:_pyrolysis before thej,;each the
: temperatﬁre and dwell timé in.the.réaptb:'necessarftfor
. destroying all pollutants. 'The,stéaﬁ is not nseful for
- making water gas. On that account,'after-burning
chambers are usually provided in_incinerators.and

cracking stages in pyrolysis plants.



t hus the pollutants destroyed, by blowing in oxygen or oxygen-enriched
air. Although froman ecol ogi cal standpoi'nt, this process gives
satisfactory results, it still has considerabl e disadvantages. For
instance, liquid waste or other material in conposite form cannot be dealt
with. The resulting costs cannot be enterg ai ned. The above descri bed

I ncineration and pyrolysis processes all suffer the disadvantage that
quuiq% or solids evaporated during the incineration or pyrolitic
deconpdsition are mxed with the gases produced by conbustion or pyrolysis

before they reach the tempere predtthtt\Hivertith i 1s ffopeeedoa NeeRBEABYE
for destroying all pollutants. The steamis not useful for. making water

gas. On that acthenafoxementioned kitkbiwiiichnmo utaretéy phati gedrting

i ncinerators and cracking stages in pyrolysis plants. -8- In the present
I nvention is propatedialndishabnifaines o ridreemateeeihXiva, bahdiaposedabifer
what starting material is contained in the material to be disposed of,

avoi ds t he aboveavofidsr dhhet abdivendefiernpst taddisadvantages, so that no
harm at all can result to the environment_and that at

the same time valhable intermediate or finished
industrial products with many and varied applications

can be reclaimed from the residual materials'while
minimising the technical requirements and operating

costs. -

The invention comprises a method for processing
waste materials of all desriptions, in which unsorted,
untreated industrial, household ahd/or other specified
refuse which may contain pollutants in solid and/or
liquid state, as well as discarded industrial goods, are
brought to a high temperature and undergo thermal
decomposition or conversion and the resulting solid
residues are converted to a high temperature melt with
maximum energy benefit, characterised in that the

- product to be processed, unbroken or broken into large

- pieces, together with any liquid COmponent present and
without.lbsing its-heterogéneéus and composite structure
is batchwise compressed to compact packets which are fed
into a channel heated to more than 100°C while being
held together by maintaining the pressure loading

thereon;



harmat all can result to the environment and that at the same tine
val uabl e intermedi ate or finished industri-al products with many and vari ed
applications can be reclainmed fromthe residual materials while mnimsing
the technical requirenents and operatbng costs. The invention conprises a
nmet hod for processing maste naterlals of all desriptions in which

o R ST R A
t her rrafggg‘etc%cg% I"LF%br*%b? @8&3&5&% %Lﬁd%h%gggpt | % %S g %fg:%es are
CharachBld XOoltHRs RHELS! e THquitsl SR TN etgRCe |

| ar ge phapeAsi séQJaniE tié [ Ing@irid I Uind chiPEg Dt r@sﬁf&f‘in@”‘fd&édé@m l'osing
its heterogeneous and conposite structure is .batchw se conpressed to

conpacbfpateet sndivdduwak i:asueﬂtmaaerliar]naiompenemﬂo have besn[err]
whi | e being held together by nalntalnlng t he preessure | oadi ng thereon
relaxed and the organic components have at least

partlally taken on the role of blnder, _
and that the shapew1se and structurally stable_f
_ solid conglomerate in this state, expressed in 1umps

from the channel, is fed 1nto a hlgh temperature reactor = W

maintained at at least 1000°C over its entire volume.

‘Any originally present void-space?may be reduced
to a minimum by the batchwise compaction of the waste

material, for example dlscarded industrial products such

(i_;%

as whole refrlgerators, washing machlnes, electrlcal and’
electronic equlpment,,large partsuof dismantled vehicles
which still have: a mixture of materiaIS-and-composite
structure, together with unsorted and nntreated'refuse
and ligquid wasteq-resnltingfin the solidocopmponents |
being interlocked'by mechanical forces-and-bY-their |
- shape. Any excess liquids present may be forceddtogether
with the compact:paokets_produced into”an_elongate;
external1y-heated;channe1, whereby to form a_gas sealing

plug at the entrance to the channel which takes on the



that the conpacted material is held sliding in contact with the walls of
the channel so as to keep it held together until any liquids initially
present are vaporised and the internal mechanical restoring forces of the

i ndi vi dual waste material conponents have been rel axed and the organic
conponents have at |east partially taken 8 the role of binder; and that

t he shapewi se and structurally stable solid conglonerate in this state,
expreg:ed in lunps fromthe channel, is fed into a high tenperature reactor

mai nt a'ned : Lea : e LS, L val u Bt B9 pr esent
voi d space ﬁrr%a%%b?le u%é%fgglgﬁéﬁi%]{lérm?nﬁgﬁﬁ?e %‘gt gﬁ\?\n se cgsrr%a%tg?'gir?/of t he
wast e mat ergd . htexa i3 dahn ; p YaideBgehaass Whol e
refrigeraté*%% 5%??Fﬁg ggﬁﬁi%ggﬁﬁggic?Piggﬁigﬁ%&glgg?roniéggquigﬁént, | ar ge
parts of digaparate tafesataent) dostikl thare sanyxheetd dfonheat aips and
conposite structure, together with unsorted and untreated refuse and |iquid
waste, resulting.in the solid copnponents bei-ng interl ocked by nechani cal
forces and by their shape. Any excess |iquids present nay be forced
together with the conpact packets produced into an el ongate,
external | y- heated channel, whereby to forma gas sealing plug at the
entrance to the channel which takes on the



10 function of closing the channel on account of being gas-tight. The

| i quids do not have to undergo any separate treatnent, nor is there any
need to heat up air, which has especially high thermal insulation, in
the usual large volunes. The thermal conductivity of the conpact packet
made by the conpaction step is substg jtially increased on account of its
high netallic and nineral. content and high density. A higher capaC|ty for
di sposal can be achieved even in snall installations, wthout requiring-
costly preparation:treatnents, such as separate collectlon and technlcdrfy

demandi ng pagpyr whieh, halsr@aisemg.amg} G O Heemall Vi kg Fedeli o ) quet ti ng. For
starting off the process it is further typical that the conpact packets in

question arehéonsedli large mh@mmdsiuﬁﬂhsitharnzka¢¢ndu¢tivity%mfe bei ng
hel d toget her by maintaining the pressure Ioading thereon, in which they
are hel d whthe gamppc&sgamkdﬂnMaﬂethyuuhexnnmnacwuqnlstnpwa$Is of the
channel so gibstantlally anreased on account of Lts high metall;c
and mineral content and high dens;ty. A higher capac;ty
for disposal can be achieved even in smail.
installations, without requiring costly preparation
treétments, sﬁch as separate COllectipn and_technically | A
demanding prépération,'shredding, splitting up, drying

and briquetting.

For starting off the_procéss it is further
typical that the compact packéts ih questiop are forced B
into a channel heated to more ﬁhén 1009é while being
held together by maintaining the pteSsure loading
.theﬁeon,~in which they are held while gas pressure

builds up in contact with_thé:walls of the channel so as

to hold it together only until'the adcompanying liquids '\
and volatile substances are.vaporised and the internal
mechanical restoring forces of the individual compoﬁents'

have been relieved and untii'the accOmpahying organic
components have at least partially taken on the role of
binder. Pyrolytic decémposition_of_the'organic

components in the.channel does noﬁ take place in this

prbcess, though a partial decomposition can be quite
desirable. It is sufficient to bind'all the fine

particles and produce shapewise and structurally stable



te hold it together only until the acconpanying |iquids and volatile
subst ances are vapori sed and the internal nmechanical restoring forces of
t he individual conponents have been relieved and until the acconpanyi ng
organi ¢ conponents have at |east partially taken on the role of binder.
Pyrol yti c deconposition of the organic conponents in the channel does not
take place in this process, though a partﬂ deconposition can be quite
desirable. It is sufficient to bind all the fine particles and produce
shapewrse and structurally stable | unpy agglonerates At the start of

the ﬁé?idéféffim@tﬁﬁbﬁﬁa%s bl e B e WM (U O
material are bouRGCORMATE £R i e%&%%‘%n T a’é”aﬁé&ceﬁ%@n & Peberatan
s e, 1200072 G600t Mot AL TP 00 Ghalgs 10 Ov1
R o RO R A
toget her, _partlcles and dust introduced with the waste mater1a1
are bound, and with sufficiently rapid evolution of gas
at the surface regions of the body with_inereased

U pressure a rapid heating through of the waste materiel
is ensured and at least qemponents of the organic
constituents are so plasticised that the restoring
forces of the components of the waste are relieved.
With such contact with.the walls as holds them together,
the waste material packets and gases which continue to
form in them pass through the heated channel in the
process direction. rhe waste materials are thus stuck,
sintered and bonded together and give off moisture so
that dust- free, shapewise and structurally stable,
lumpy agglomerates are formed by the e#it'from the
channel. These lumpy solid agglomerates passingibut of
the end of the channel and falling into the shaft of a
high temperature gasifier are the prerequisite'for a
gas-permeable, dust-free bed in the subsequent hlgh
temperature reactor and the complete high temperature

gasification that is carried out there.

The thermally pretreated'compaet packets'become,

according to the invention, unpressurised'as'SOOn as



the waste material packets and gases which continue to formin them pass

t hrough the heated channel -in the proecess-direction. The waste materials
are thus stuck, sintered and bonded together and give off npisture so that
dust- free, shapew se and structuralkx stabl e, lunpy aggl onerates are
formed by the exit fron1the channel »"These | unpy solid aggl onerates passing

| ?gﬁrpg]; gf’e Y?légea 3% dng‘%é’];ﬂaﬁi d}ga%atgéssgma hl&ggt hfre._.e_
Cenperd %ﬂﬁb‘%ﬁ?e@uiﬁt CHP SR B Faf 3 YadlBible oL ohigH O

br et SALARCOINAEL PaSlAloY bfﬁoE‘l"ﬁa:?&&Eé%h%%eéa?ug "epats oy 8. kept

unpr essur as soon as eave, t anne and ca

conpargg Wit hdyseuebiorrd bvde ﬂt@lénﬁﬁ@éabwrum@SIfThhs athe18hglt
tenperature reactor is characterised in that it is kept at at-least 1000C

over itheebtganiel aamPorB&wssaaﬂ adsé Bhefaaeei of ctheonitemingt he
surfaces of the incom ng conBact packets or of lunps:breaking off themare
suddentgmpaciopacketsTioxr of qlams buepkmg oHEt theneiarent er nal -ener 9y
a Ioose as-_per neabl e bed |n the . _
ddenly carbonlsed "The brlquetted lumps form ‘with
their internal energy a 1oose, gas-permeable bed in. the

high temperature ga91f1er

The gas permeable ‘bed may be -formed and-
malntalned from the lumps of solid materlal within the
high temperature reactor;up to the-level_of;the-heated
channel. | | | '

' The level of the top of the bed of solid
material may'be'kept-constant’so that immediately after
emerging from the ‘heated channel the organlc components
of the lumps of solld mater1a1 are. 1mmed1ate1y .

pyrolytlcally.decomposed at least in the outer-regions;

‘The formatiOn of'explosive gas mixtures in the
system as a whole 1s precluded by the thermal treatment
in the channel All the gaseous and solld waste. :
materlals stay 1ong enough subject to “high temperature
proces31ng for all thermally reactlve pollutants to be
completely destroyed.' Because the organic components of
the lumps of solld materlal at least 1n the outer

:.reglons are.pyrolytlcally decomposed immedlately upon



hi:gh tenperature gasifier. The gas perneabl e bed may be forned and

mai nt ai ned fromthe |unps of solid materi;al within the high tenperature
reactor up to the level of the heated chahnel. The |evel of the top of the
bed of solid material nmay be kept constant so that i mediately after
energing fromthe heated channel the orgagyc conponents of the |unps of
solid material are imedi ately pyrolytically deconposed at least in the
outer regions. The formation of explosive gas m xtures in the systemas a

0L S L PR (ot o e
compl et ely Nerrerah dnhd col MY b1 46200, Shd st iR 1 Sarkher coiia

material at deRfior"whlll L HEE A9SHAL 2T eABYVEY WhEabbY 4% FOLREH a
I mmedi atel y upon entering the high tenperature reactor, clunping of the

mat eri al i ncelrbemwt gontainiisy nbednthrtoudghnghich heassest awtemh! Srome
avoi ded. Above the bed is forned a carbon-containing bed through which
passes steabthier ddquid carried with the compaction of the starting

material which is formed in the heated channel. -

The steam formed by the thermal treatment of the
W liquid components of the waste materials in the heated
channel, discharged under high pressure from the channe,
may be passed ovef'the surface of the bed through the
carbon containing fluidised bed which is formed there
from the thermally decomposed, carbonised edge regions -

of the carbon lumps (water gas reaction)

The étart of the water gas reaction is
advantageously ensured by this, without any externally
produced steam being required. The gas permeable bed

constitutes the



.the liquid carried with the conpaction of the starting material which is
formed i.n the heated channel. The steam fornmed by the thermal treatnent of
the liquid conmponents of the waste materials in the heated channel,

di scharged under high pressure from jfhe channe, may be passed over the
surface of the bed through t he carbeft containing fluidised bed which is

. fornmed there fro t herjmal | osed ar.boni edge regi ons of the
car bonprﬁﬁﬁsq‘fmgt 395"“ RSt Fﬁﬂ)uefﬁ%ﬁ)??‘&ﬁt sga«art't]eo%agé}e 89% action i ;
~advant by this, without any externally produced steam befng
requi rggﬁ%&%@ é%é%%\@'%ﬁle bed constitutes the  prerequisite for the
simul taneous start of the known Boudouard reaction..: The carbon
constituents in the solid nmaterial bed may be ga5|f|ed t o .carbon di oxi de by

the measured adghbi earfoRxyeastiudntst He adosolieindetegiagnverted to
carbon nonoxide as it passes through the carbon-containing solid materi al

bed. Sbedeutdye beggasdizdt toe caaﬂmdmrdmaxmie copetheumeagured east [err]
even above the fluidised.

addltlon of oxygen so that the carbon dioxide ‘is

converted to.carbon-monoxlde as it passes through the

" carbon-containing solid material bed.

Since the hlgh temperature reactor has a .: :;;
temperature of at least 1000°C even above the f1u1d1sed
bed, through which all gases must-pass.w1th a
sufficiently long dwell time, it.iS-ensufed that
chlorinated hydrocarbons are destroyed and 1ong chain
hyarocarBons cracked. Ch‘l.orinat'ed hydrocarbons. may
include dioxins and furans. The formation of
condensates, such as tars and qils,-is_ieliably

prevented.

The pollutant-laden synthesis gas heated to at-
least 1000°C may underdgo a shock-eooling with water
immediately after leaving the high-temperature reactor
(thereby precluding a de}novo synthesis of dioxins.and

furans) down to below 100°C, rendering it'dust-free,

- The melting of the.solid lumps with the high
‘temperature reaction within the reactor proceeds
preferably at temperatures around 2000°C or higher.

These temperatures are produced by the carbon



bed, through which all gases nust pass wth a sufficiently long dwell tine,
it is ensured that chlorinated hydrocarbons are destroyed and | ong chain
hydr ocar bons cracked. Chlorinated hydrocarbons may include dioxins and
furans. The formati on of condensates, sucgéas tars and oils, is reliably
prevented. The pollutant-|aden synthesis S heated to at least [err] may
undergo a shock-cooling with water imedi ately after |eaving the
high-&fnperature reactor (thereby precluding a de novo synthesis of dioxins
and f 0rans) gdawe iich DEbAMEYH thé CaamEiNELn { ofUghcygér, The mel ting of the
solid Iunps wth the high tenperature reaction within the reactor proceeds
preferably at tenperatures around [err] or higher. These tenperatures are
produced by the carbon gasification with the addition of oxygen. In the
mel ting zone of the Imgbheemettinge zdmectof bheohigiz tempenatiirehe

i norgani c conponents, that is to say, all glasses, netals and ot her
m neral s, Yreactor below the solid bed, the 1norgan1c components,

that is to say, all glasses, metals and other minerals, .



17 are nolten down. A portion of the heavy netals contained in the solid
materials is in elenmental form by the nmeasured addition of oxygen in the
reduci ng atnosphere and forns | ayers with other conmponents of the nelt.
The nolten liquid is run off and separated out if required. If in the high
tenperature processing with an exothgrpic process the larger part of the
pyrol ysis coke is burned or all of the oxidisable conponents of the
residual materi'al are oxidised and the mneral conponents conpletely =
liquified, this takes place at tenperatures of about [err] and above. e
nelt drawn afle moltken adwir. sad portidmigel vhe nlh:eamgeneuaisst ructure, '
however, when unsorted waste material is used. Hi gher nelting conponents,
for exanplecoamhdnednanthe(snﬁxﬂrman&zdaisaxe ini élepentait fommt b r
solid aggregate state and forminclusions, so‘that it is pointless to try-
to use the the thealsuxedy aididuicms of toxygemeinfthe peducingarl y

advant ageous and of inportance for the present-process that the residual
product s pré§@@ﬁphenﬁﬂan§1ﬂﬂﬁmﬁalawﬁ¥§1Wk#hm@tbegtcomPanﬁnﬁﬁ o8 &he per

cent by vol une of the orlq:nal wast e material ,_undergo -an-additional
af t er - pr ocedeil¥g, Th lten liquid is run off and sSeparated out if

- required.

"If in the high ﬁempérature processing with an o
exothermic process tﬁe largex partfdf'the pyfoleié coke
is burned:or all of the oxidisable components of the
residual material are oxidiséd_and.the mineral.
compohents-compietely ligquified, this takes place.at
temperatures of about 2000°C and above. The melt draﬁn
off is characterised by a largely inhomogeneous |
structure, however, when unsorted ﬁaste material is
used. Higher melting components, for example carbon and

also certain metals, are still present in their solid

O

aggregate state and form inclusions, so that it_ia

pointless to tfy'to use the residual_slag products.

It is therefore partlcularly advantageous and of
portance for the present process that the residual
products present in molten state, which normally still

E amount to one per cent by volume oflﬁhé original waste
_material, undergo an additional afteréprocessing, in
which they are subject to a thermal homogenizing process

- using the recovered-synthesis gas. 'The_melt here



whi ch they are subject to a thermal honpgéni zi ng process using the
recovered synthesis gas. The nelt here - renmmins at tenperatures around
1800C in an oxidising atnospher until it becomes a degasified honbgeneous
hi gh tenperature nelt. In a variation of the process, the inhonogeneous
melt coming fromthe high tenperature readt®r is first vigorously mxed in
a container or a thorough m xing can even result fromthe running off of -
the nelt.. Areunfdinseat temperatutes droundodi800fQIsipr aneoxindisbagdr awn
off during or after the refining process as a result of density separation
and can if atviosphevenntdX rittbecomas avdegasifigd homagenecusndiigh
I nhonbgeneous structures are conpletely elimnated, so that the possibility
of even | on§emueratureomekh. beltx@ RMLatien nthenpxagess, nthe i s

Charact o | o S RIS SR eRon, oL R S Al eRRedbedhe
(he P esent ekt 2ol P13y PHARARAGIEDHd 1 bIBcRIbEL Lo e
Lgf‘ﬂzuga' gaioWh VAWl cohebYReY A&ehieditiom thEOPUMPiAG! bEF of -
the melt. A sufficient volume of melt in a continuous
process can be drawn-off.during or after the refining
process as a result of density separation and can if
desired even be fractionated. With the high temperature
melt, inhomogeneous structures are completely

eliminated, so that the possibility of even long-term
elution can be excluded. This high temperature meit is

characterised by a complete conversion of material with

respect to the whole of the original starting material.

It is of particular advantage that the present
method is finally characterised in that the product from
the high temperature melt may be processed into a broad
range of valuable industrial goods or valuable |
intermediate products.: From the melt, a valuable
industrial product approximating to a
naturally-occurriné-such product, can be manufactured
utilising at least a subsﬁantial part of its internal
energy, thus without intervening cooling down. For
example, the melt can be spﬁn into mingral fibres, but,
in addition, valﬁablé machine parts, such as gears or
the like, can be made by casting processes from the

melt. Known -



i ndustrial product approxi-mating to a naturally-occurring such product,‘canf
be manufactured utilising at |east a substantial part of its internal
energy, thus wi thout intervening cooling down. For exanple, the nelt can be
spun into mneral fibres, but, in addition, valuable machine parts, such as
gears or the like, can be nmade by cast'ing processes fromthe nelt. Known '
extrusion, pressing, noul ding and/or expanding processes can be used for
ot her eatmgaxpmndpgﬁﬁsﬂngoomguhdmngaanddqxxﬁ%@andmmgcmwgggeﬁes:wer ht
can be made using_bl owi ng processes.._ The vjscosity of the high tenpera®™ire
mel t cﬁﬁnb@?NQ§g¢i§95 hﬁﬁlVéiﬂﬁk%ﬁiﬁ&s ¥Rea)r FARA8 and process,
whet her_th astin pi nni ng, extrudi ng. Jaressing, . moul di.ng or .expandi ng
process? C‘—S%ghggf@egﬁdswﬁgpc Q% ?B?gliglgﬁl vﬁ??}éﬁ&e&%}’% ma'gt?d for
oot odsif HAEhot MhddEaHbal © OFRE! S LER! BF Y HEGHD N0 11 el
and for rumning an oxygen-produci ng plant throu gas ‘engi nes. or t ur bi nes.
The cogeaperitete! HRIEEN BECPrEsERibaE optimally depending

on the product and process, whether the casting,

spinning, extruding, pressing, moulding or expanding

process.

" The synthesis gas which is initiélly,produced.. o/
may be used for heating the channel and the high -
temperature reactor, for refining the melt and for
running an oxygen-producing plant'thrbugh{gas engines or

turbines.

The compaction of the waste material may be
carried out at a time and/or place_reﬁgte:frbm the
subsequent process steps and in.such_a.manner as to form
free-standing trénsportable, at least temporarily =
storable packs with low odour-level_and substantially |

sterile and of predetermined shape and size.

- With the above described proce$S-it is for the
first time possible to have a universal method of
disposal which is comprehensive_and'avgids the need for
separate collectidn-and.preparation Sucﬁ as shredding,
dividing up, dryiﬁg and-briquetting'aS-Well'as for
recycling the materials in queétidn oﬁ'éll_descriptions.

The entrained liquids are used to yield"énergY-by the-



carried out at a tinme and/or place renote fromthe subsequent process steps
and in such a manner as to formfree-'standing transportabl e, at |east
tenporarily storable packs with | ow odour-1level and substantially sterile
and of predeterm ned shape and size. Wth the above described process it is
for the first time possible to have a universal nethod of disposal which is
conpr ehensi ve and avoi ds the need for sepgrate col l ection and preparation
such as: shreddi ng, dividing up, drying an c'oriquetting as well as for
recycl¥ng the materials in question of all descriptions. The entrained
liquids are used to yield energy by the wat er gas reaction, all of the
gaseous, |igsdterarfhsoredctdde, PARUUSES tlee Ngakelcuis, 1oguid #ndi 881id
tenperature reactor at a mninmumtenperature of nore than 1000C that all

pol | ut ant s wastehgpredugtdeMeinygdhellde se-Iongatimra diighl emperature
hydrocarbons is totally precluded by shock cooling of the gases and an
remai ni ng nEeactsrs atnaominimumectemperatureeofamaxehthan 1000°C that
optional .separatiqon of the netal fractiqons be converted to val uabl e

industrial PtédRALLUEARLS Age Heperwad Ldenkroyiad gy The

re-formation of chlorinated.hydrocarbons.ig totally
preeluded by shock cooling of the gases and any
remaining materials run off in the liquid-state,can with

o optional separation of the metal fractions be converted
to valuable industrial products utilising their own

internal energy.



CLAI M5 1. Met hod for processing waste materials of all desriptions, in
whi ch unsorted, untreated industrial, housegngpgﬂgLQL_g¢he%—spec|f|ed -
refuse which .nmay contain pollutants in solid and/or ui as wel

as. di scarded industrial goods, are Rrought 1 “Mﬂ“l “Hﬂﬁre and
undergo thermal deconposition or c% ver si on g“ml solid.

resi dues are converted to a high teaﬁerature el t© wi't h maxi mum ener gy’
benefit, characteri-sed in -that t e materials to be processed, :

unbroken or broken into large pieces-, together with any liquid conpohént
present and mﬁthout-- | osing its heterogeneous and conposite .structure is

hoarBd to moiBagrb? PUTGGLeRRY HeelY! ackiiarpred Wie B Dol
pr esqeie- jhaart xgs t'i?{ %chhﬁhsté‘.@téa”p%ﬁt%é@éar i#lqusepehd i n-sliding

contact with the’walls of the channel “so as to keep it held-together until

any hotigetoldi ahd/lor ERert s@febi/ﬁi?éﬂl sesfisd thcmdnatydual wast e
mat eri al conponents have been plasticized and any organi c components have

at Ieentamntpalluﬂaﬂﬂslnn BbirdﬂandVdmrihqglngMate, as well

as discarded 1ndustr1al goods, are brought-to:a ‘high
temperature and ﬁndeigo'thermal'dééomPGSition-or_i |
conversion and the réSﬁlting.solid'reSidﬁeé’are |
converted tofarhigh'témperaturé'melt_WithjmaXimnmﬁéﬁergy -\
benefit, characterised in that the waste materials to be
processed, unbroken or broken into large pieces;
together with any iiquid-componént“present and without —
losing its heterogenéeous and composite structure is
batchwise cdmpressed to cdmpact packets which a?e'forced
into a channel heated to more than 100°C while being held
together by maintaining the pressure loading thereon;

that the compacted material is held in sliding
contact with the walls of the channel 80 as to keep it et
held together until any ligquids initially present are
vaporised and the individual waste material components
have been plasticized and any organic components have at
least partially taken on the role of binding_ajenff- |

and that the shapewise and stfuctutally stablé T

solid conglomerate in this state, expressed in'iumps



anmd that the shapew se and structurally stable solid_conglonmerate in-this
state, expressed in |unps fromthe channel, is fed into a high
tenperature reactor maintained at at.|east [err] over)ﬂﬂﬂl‘j““!l JII Mﬂt 2.
Met hod according to claim 1, characterised_in that an hguil nt
voi d space is reduced to a nini mum by thq? tchwi se conpacting of the waste

material resulting in the solid conponents being interl ocked by nechanica
forces -and Byomdie sehpanels is fge Hatacaohdigh tempexakute reactor
charac¥erised,in that .the structurallLy s | e, sol,idified,congl rate
expr essed iWaFHﬁ&lq?‘én@gh@%gg?%ﬁgcml . QAVetyih®y %€§§& gﬁoﬁrﬁﬂt

vol atil e conponents is inmediately and .directly . introduced into the high
tenperature reactor. 4. Met hod according to clains 1 to 3,
characterisgd in th L OAS @gﬁ%&ﬁ d d1S5 fR" §ed a8 843l omt he
| unps of so?_i'd mat eﬁeath"év]\n&tﬁleﬁ the gﬁst gr%p%e%tg_tg?e reacét%g%gls{é?t 123 | evel
of the heatﬁﬁdﬂﬁﬁﬁ?|originalﬂ?t?969§ﬂﬁﬁdbﬂa1épééé1ﬂ§ ¥dduded to a
characterised in that thé level” of the top of .the bed of solid material is
kept const amfinismum Hay theebatechwiskel @ompacting of the waste

material resulting in the solid components being

interlocked by mechanical forces and by their shapes.

Y 3. = Method according to claim 1, characterised in
that the structurally stable, solidified conglomerate . :
expressed in lumps from the heated channel, dried and
purged of light volatile components is immediately and

directly introduced into the high temperature reactor.

4. Method-according to C1ain;s 1 to 3, characterised
in that a'gas-permeable bed is formed and maintained
from the lumps of solid material within the high
temperature reactor up to the level of the heated

channel.

5. Method according to claims 1 to 4, characterised
in that the level of the top of the bed of solid
material is kept c':onst-:ant, so that immediately after
emerging from the heated channel the organic components
of the lumps of éolid material are immediately

pyrolytically decomposed at least in the outer regions.



energing fromthe heated channel the'organic conponents of the Lunps of
solid material are inmediately pyrolytically deconFosed at least in-

outer regions. 6. Met hod according to cl al I!H %ujuﬂn&"wﬂmct er| sed in
ied to

that the carbon constituents in the i lid mater
carbon di oxi de by the neasured addit®8n of oxygen, so that the carbon

Sé‘r’ﬁéggel)ﬁt Sf’ﬂlver MR, ackpret ie:rasmﬁéﬁ'c(ime ‘stﬁhtar & r %%‘égc?ens:ﬁgt hoTc‘I%
1

her e B FERGERS, FAAP PR E A HRE Sy Aot The. F%GE BRRETEEs of the

vast e gekerial he5ging 3C§a&g>%ga {BEEkAN by eRpUfadgprbine channel | 1s.

passe ver surface o rough t he carbon contal ni ng fIU|d|sed

bed maaallﬂéﬂrafdos%‘a«.f reg tiag. hehaalclaw&soa%sadie cggboni sed edge -

regi ons of the carbon”l"unps (water gas reaction). 8. Met hod according

to cl apeaverted . tohaadeni menoxiddaasalit tgessbbotintdedghhytieocar bon - -
- conpounds are deconposed in a zone above the fluidised bed heated to at-
| east ¢atbon-amontadgpicimi so]h;cdr mmr@oiaa&.oﬂqﬁdmﬂsoudouard o

reaction)-.

7. '~ Method according to claims 1 to 6, characterised _
in that.the;steém'fcrmed by the thermal treatment in the ;J
heated channel from the liquid CQmpohents of the waste -
material therein, discharged under high pressure from
the channel, is passed overfthe_surface of the bed:
-through the carbon,containing.flﬁidised bed which is
formed there.froﬁ the thermally decchposed, carbonised

edge regions of the carbon lumps (water gas reaction);

8. '~ Method according to claims 1 to 7, charactefised

in that all theuchlorinatéd-hydrocarbon compounds ‘are .
decomposed in a zone above thg fluidised bed heated to |
'atxleast51000°c,-and long chain hydrocarbon compounds ° -
formed during the thermal.decomposition of organic
components are cracke&=while'theAformplation;of'

condensates, such as tars and oils, is prevented. - .

9. A method according to claim 8-wherein,the group

of chlorinated hydrocarbons includes dioxins and furans

10. Method according to claims 1 to 9, characterised



forned during the thermal deconposition of or gani ¢ conponénts are cracked
whil e the formul ation of condensates,s such as tars and

9. A nmet hod according to claim8 wherein the group H“ll““ﬂﬁmgﬂmﬂlﬁ
hydr ocar bons i ncl udes di oxins and furans d aecot ditng ™ oscl &i ns
1to 9, characterised I n that pollutant- Iaden synthe5|s gas heated to at

e hi on s oo bRy BBeTaBRSR cPaReR A ntBAs, dATHRALE, ) BF ERES
Lo o h e 12pRORE! WELEbeRs [ AMKER GolNng | FTH rater RipARCALY N0
conponent s g Iéa{rﬂﬁgg%hé 'H&gho'%é?ﬁ %Eﬁ&é“ﬁéh@ﬁ&ﬂeqﬁfébmaiﬁg &

t enper atures above [err] Tand dr of f nd separated in their liquid State

by known segergiovy synebeiis €. dioxdi haddaguarati nodéwncits belowo 11,
characterised in that the high tenperature nelt, principally mneral

remai ni ng al06rct andipendemed dust-faee.i cation is held in the |iquid:
phase in an oxidising atnmosphere until a conpletely refined, degasified and
honpgenous nelt is produced with ‘a conposition approximating that

11. Method according to claims 1 to 10, characterised
in that the metallic and mineral. components formed in
the gasification of carbon with oxygen are melted at

g; temperatures above 2000°C and drawn 6ff and separated in

their liquid state by known separating processes.

12. Method according to claims 1 to 11, characterised
in that the high temperature melt, principally mineral,
remaining after the high temperature gasification is
held in the liquid phase in an oxidising atmosphere .
until a completely réfined, degasified and homogenous
melt is produced w1th a compos1t10n approx1mat1ng that

of a naturally occurrlng such product.

13. Method according to claims 1 to 12, characterised
in that valuable industrial products are made by
extrusion, pressing,'moulding and/or expanding procésses
on the homogenous high temperature melt utilising at

least a substantial part of the energy contained in it.

14. Method according to claims 1 to 13, characterised

in that the synthesis gas which is produced is used for



of a‘naturally occurring such product. 13. .j@iiﬂxi,aCCDLdkﬂg—%ﬁ‘C|a|nE 1 -

to 12, characterised in that val uable-industrial products

ext rusi on, pressing, noul ding and/ or expandi ng ﬁ)ﬂ“ﬂﬂm} ﬁi ummhom)genous

hi gh tenperature nelt utilising at I st a subs he ener gy

contained in it. N@thod according to clairs to 13, characteri sed

In tha %ﬁﬁ ?5B| r ng the

| chanhe%l rﬁ }EE errpera ure %%C@qwgg)éﬁ?g?’%%%%é fand for-.
runni Ngegn fé‘fﬂﬁﬁngorﬂ%'%éﬂtp'a&m £ BEOYeingPs ?eaw r&saéygént-urb' nes. 15.
Met hod according tG claim 1, characteriseo hat the Tonpaction of the

wast e pricduedngs plarit ecdhesugt gasi éﬁgamlé@rorl gurbinese fromthe
subsequent process steps and in such a manner as to formfree- standing
transportable, at |east tenporarily storable packs w:th IOM/Qdour-IeveI and

substantially sterile and of predeterm ned shape and size.
15. Method accord ng to claim 1, characterised in

that the compactlon of the waste material is carr1ed out

.at a time and/or place remote from the subsequent
process:steps.anduln such a manner as.to;form-fxee- _
standing trénsportable,.at least-temporarily_stofable:

packs with low-odour-leﬁel and substantially éteiile-and W,

of predetermined-shape-and size.



