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{549) Title: REACTOR AND METHOD FOR GASIFYING AND/OR MELTING MATERIALS

{54) Bezeichnung: REAKTOR TUND VERFAHREN ZUM VERGASEN UND/ODER SCHMELZEN VON STOFFEN

(57) Abstract: The invention relates to a reactor for gasifying and/or melt-
ing feed materials, comprising the following: a delivery section (1) by which
means the feed materials are introduced; a pyrolysis section (8), which ad-
jeins the preceding section, hereby expanding the cross-section; gas sapply
means (10) which open into the pyrolysis section (8) approximately at the
level of the expanded cross-section and by which means hot gases are sup-
plied to a discharge cone (9); a melting and overheating section (14) which
adjoins the pyrolysis section (8); upper feeding-in means (15) for introduc-
ing a medium that is rich in energy into the melting and overheating section
{14); areduction section (20} comprising gas extraction means (21), by which
means excess gases are extracted; a hearth (25) which is simated beneath the
reduction section (20}, for collecting and diveriing molten metals and slag;
and lower feeding-in means (26}, by which means a medium that is rich in .
energy is infroduced directly above the melts and below the gas extraction
means (21).

O OO 0

{57} Zvsammenfassung: Die Erfindung betrifft einen Reaktor zom Verga-
sen und/oder Schmelzen von Einsatzstoffen, nmfassend: einen Zufithrab-
schnitt (1), tiber den die Einsatzstoffe eingebracht werden; einen Pyrolyse-
abschnitt (8), der sich unter Schaffung einer Querschnittserweiterung an den
vorangehenden Abschaitt anschliesst; Gaszufiihrmiite! (10), die etwa in der
Ebene der Querschnittserweiterung in den Pyrolyseabschnitt (8) miinden und
iiber welche heisse Gase an einen Schiittkegel (9) zugefiibrt werden; einen
Schmelz- und (Tberhitzungsabschnitt {14), der sich an den Pyrolyseabschnitt
(8) anschliesst; obere Eindlisnngsmitte] (15}, iiber die ein energiereiches Me-
dinm in den Schmelz- und Uberhitzungsabschnitt (14) eingebracht wird; ei-
nen Reduktionsabschnitt (20}, der Gasabsaugmittel (21) umfasst, fiber wel-
che Uberschussgase abgesaugt werden; einen Herd (25) uaterhalb des Re-
duktionsabschnitts (20), zur Sammlung und Ableitung von Metallschmelzen
und Schlackeschmelzen; und untere Eindiisungsmittel (26), tber die unmit-
telbar oberhalb der Schmelzen und unterhalb der Gasabsaugmittel (21) ein
enetpiereiches Medium zugefiihrt wird.
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Recher cms'rd'mmposhton as well as for the production of energy by the use of organic substances.
Solutions to the problem of thermal disposal of various types of waste and other
materials have long been sought. In addition to combustion processes, various gasification
processes are known, which are aimed chiefly at achieving results with the least possible impact
of hazardous substances on the environment and at reducing both the expense associated with
the treatment of the feed materials and the gases that arise in the process. However, the
previously known processes are characterized by an expensive technology that is difficult to
manage and by the associated high disposal costs for the feed material or refuse to be treated.
DE 43 17 145 C1 describes a process based on the principle of degasification for the
disposal of variously composed waste materials. In the cited process, dust-containing gases that
arise are completely drawn off as circulating gas and then burned with oxygen in the melting
and superheating zone. However, as tests have shown, this circulation of the gas and the
likewise described exhausting of the excess gas between the circulating gas exhaust port and the
melting and superheating zone do not lead to the stated goal of obtaining an excess gas that
contains only very few pollutants. If the circulating gas cupola also described in the cited

document is used to carry out the process, then, among other problems, the pollutant load of
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DE 198 16 864 Al, on the other hand, describes a coke-fired circulating-gas cupola, in

which the excess gas exhaust system is located below the melting and superheating zone.
Although the quality of the excess gases can be increased in this way, since the discharged
gases are greatly reduced as they flow through the superheating zone, the spatial proximity of
the superheating zone results in very hot excess gases, which must then be cooled at
considerable expense. Another problem is that this configuration causes slags and dusts to start
) to sinter in downstream parts of the discharge-side gas line. On the other hand, the
temperatures in the hearth region below the gas discharge are no longer sufficiently high to
maintain the molten metals and molten slags present in this region in a molten state under
various charging conditions. This interferes with or entirely prevents the tapping which must
be performed.
The prior-art solutions cited above are all based on the basic principle of recirculation of
~ a partial stream of the gases that are formed, such that the gases are drawn off in the upper
‘region of the furnace and returned to the lower region of the furnace. The engineering world

has been proceeding on the assumption that this gas circulation is also necessary for heating the
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an expanded cross section and is located below the preceding section, so that a discharge cone of the
feed material can form; gas supply devices which open into the pyrolysis section approximately at the
level of the expanded cross section and through which hot gases can be fed to the discharge cone; a
melting and superheating section, which is located below the pyrolysis section and is characterized by a
narrowing cross section; upper injection devices, through which an energy-rich medium is supplied to
the melting and superheating section immediately below the level of the narrowing of the cross
section; a reduction section, which is located below the melting and superheating section and
comprises gas exhaust devices, through which excess gases are exhausted; a hearth with a tap below
the reduction section for accumulating and draining molten metal and molten slag; and lower
injection devices, through which an energy-rich medium is supplied directly above the molten
material and below the gas exhaust devices to prevent solidification of the molten material.
According to a second aspect of the present invention, there is provided a process for

gasifying and/or melting feed materials, which comprises the following steps: forming a feed column



be perfornmed. The prior-art solutions cited above are all based on the
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reactor by largely avoiding the operational problems associated with the circulating-gas system.
Another goal of the example embodiments is the significant reduction of the pollutant load of
the excess gas to be discharged, so that the amount of work that needs to be done ina
subsequent gas purification stage can be minimized.

These and additional goals are achieved by the reactor specified in Claim 1. In
accordance with the example embodiments of the invention, the principle of the circulating-gas
process, which has long been applied in prior-art solutions, is abandoned, and instead a shaft
furnace, which operates on the countercurrent principle, is used as the reactor.-By completely
abandoning the conventional circulating-gas system, all of the associated problems of

condensation of pyrolysis products and the formation of undesirable deposits are completely

avoided. In addition, partial
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section; a reduction section, which is |ocated below the nelting and
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goal is to achieve sinple, inexpensive, and environmentally friendly
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especially like to enhance the functional reliability of this type of
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circul ating-gas system Another goal of the exanple enbodinments is the
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subsequent g&%eadyanfageans pbadiment oithe mactor i Fhagacterized by the fact that the total

length of the charging section and the preliminary heat-treatment section is several times greater

than the diameter of the charging section. This configuration causes the feed column in the
charging and preliminary heat-treatment section to act as a plug that blocks the system from
) above and prevents excessive amounts of outside air from being drawn into the reactor.

In one modified embodiment, the upper end of the reactor is closed by a lock, a double
flap valve system, or a similar device. In this way, the uncontrolled entrance of outside air and
the escape of gases from the charge is avoided to an even greater extent.

It is advantageous for the reactor to have an essentially cylindrical design, and the gas
feed chamber and the gas exhaust chamber have an annular design, so that the feeding and
exhausting of the gas each occurs along the entire circumference of the feed column. This
embodiment is suited specifically for utilization of primarily organic feed materials. Other

embodiments that are more effective, for example, for other feed materials, may have
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These and additional goals are achieved by the reactor specified in Caim
1. In accordance with the exanpl e enbodi nents of the inventi.on,

principle of the circulating-gas process, which has |ong Eigﬂwaﬂprggﬁ in
prior-art solutions, is abandoned, and instead a shaft furnace, which
operates on the countercurrent principle, is used as the reactor. By

conpl etely abandoning the conventional circulating-gas system all of the
associ ated problenms of condensation of pyrolysis products and the

f or mat i Asncyfindiivdbbisicedhapest@adeiices fF tedidiging efhaustify gisdethat dro difétdertiyon,
partial 3a 17 Novenber 2005 congl oneration of the feed materials al ready
starts thﬂP@ﬂ:@lﬂPQSﬁlotnﬁ‘é upper part of the react or due to the shock- Irke

heati ng of the feed. ?ﬂh rence.to e inside (i a
reactor is Iart§E ey @ ?t%tt‘% us Sés f"’r?“88t‘t ISACTBLIFFEIP SHEEY é’Y‘ﬂbas
(gas m XuuEKe vail b hemlexchgn eCIﬁé‘dtﬁﬁ’lriQ c1r¥:1§1§te99ﬁ*?ﬁl§§ﬂa€é‘b9tfwéeﬂ%wm§ X3 S

gases and, on thé other hand, nar ntenance of a sufficiently high
t enper atheroacihand the matlernecobled inthit h\ayrte aehwee thegrdshah thdhwaliol dtenel, and,
material that collects there is kept uid. Between the two injection

devi ceson ﬁwrcéhrtrétalnén epsagdingpn; the rf%frimterla chasgedrio ke reactar rmtbﬁeeresqmes heatow
before the a e they . are therefore e u ed.
' one & IRAERECo RO, PO et B PSR IRLR & Spol B R0 T4
gasifi C@Jmﬁm ﬁ‘fnecég@g@se the charging section is followed by a prelim nary
heat-treatment section, in which the refuse is predried, e.g., at

t enper at ur esTlaf atmlvetstatdﬂ(gm@ls dfmhermmtﬂpia:anﬁxmimemﬁ atelil® ahizyed bryetlte progess fog

al so possrbletg/cool thefeed materials in this sectjon un cert

ci r cuns&aH¥wg opmekting feed %latﬁaalrsdp %@ﬁﬁl%%o@l?lblsteﬁ%ec rsﬁttftl 170? thes s
One A0V ARARERISEAPAM FRALzehc hABiBAGE Ao Sn BRI T GrhiLY Lhe fact

grng sec e prelimnary

heat - t r eat MeThe 6R6AtIA Prodess a&psratth& eﬁaﬁpmr&aﬁ&tmentt Ranbé bevahipBaaY réfinddhe
charging section. This configuration causes the feed colum in the

char gi ngy pmdrypngthenﬁentamatdmabyﬁwaatgréntfeebmlumn to ebeust1085C aabolve thet lemel in
Fr om betRgeAanA Wb o ke DFa P GRS Foi oRs (or BOUE RRReD! e4i0e dper
end of 1 BehPRBN: éefy &}aﬁéﬁﬂzdbrxrhﬁh af5 lfmp?ovgg HR! Rsired automatic downward
movement of the feed batch. In a modified variation of the process, the feed material is not
predried or may even be cooled; in the case of hot feed materials, cooling may be useful in
preventing the feed material from adhering to the wall of the charging section.
It is also especially advantageous to be able to control the underpressure for exhausting
the excess gases. The gases should be drawn off in such a way that, on the one hand, no gas
escapes through the top of the reactor and, on the other hand, only minimal amounts of
additional outside air are drawn in through the feed column. This minimization of the amount
of infiltrated air present in the reactor is intended to reduce the proportion of nitrogen oxides in
the excess gas and also to keep the total amount of gas low, so that the subsequent gas
management can be simply designed.

In the following discussion of preferred embodiments of the invention, additional



flap valve system or a simlar device. In this way, the uncontrolled
entrance of outside air and the escape of gases fromthe ﬁggrge | S, avoi ded
to an even greater extent. It is advantageous for the react &MOYEBES®San
essentially cylindrical design, and the gas feed chanber and the gas
exhaust chanber have an annul ar design, so that the feeding and exhausting
of the gas each occurs along the entire circunference of the feed col um.
This enbodinment is suited specifically for utilization of primrily

or gani ¢ ;568 1Rt §lidial ﬁm 'eg&a;- ol Q;@{g r | - for
exanpl e,aaf or ggtg’h%{té e“zlé' nr%(?gﬁug S, Sriay ave&@% N (\:/é(}lr%btg? %ggd titfing.
noncyl i ndri caihehRSkingSHFRETe ARHWE Y shfflificd seb Rl PRwAIT RIABUR] d0OrdIASES
that are differently™ shaped and positioned. It 1s especially advantageous
I f the RO S$iventggti on of the reactor is also designed with a double

wal |, and a heat-exchange nediumis circulated in the space between the
wall's. On tRepeiardidtbodimentwithe HBntim WIPASH be dedchibed Wath reRréiRe v Pigduhe
stress on the wall material, and, on the other hand, depending on the feed
mat er i ali. dnaogaettion wittethe eaglhmtioand thd@etiibssoll the dgactvepive willatsardebdribe thé t he
feed columm, additional heat can be supplied to or renoved fromthe feed
col umm, prdcesrestessthatyocciim thisaesctat iatthel trgatalent of fetd enatermbspthat commsiofivefitss ar e
al so achi eved by the process for gasifying and/or nelting feed materials
speci f i gut containgjongabi;, maferish Hewewpeas &ldpparsof fram the attached patentedlainisathe
utilization and/or energetic utilization of refuse and other feed

mat er i abEcessef the snventien dess swepecessatilishofe toihs caxmgddw ie thsogagiendescribad be
advant ageously refined " by predrying the feed material by heating the feed
c-ep umm Bereabefiatheo 0wy postbl herrariied eyt with thetise of akiered systerhi Hipthardeed
shock-1i ke heating occurs. This causes the water content of the feed

mat er | amaff‘aiageﬂrﬁ& Heed, Bodifisttions #f thereasiorprdor themsoeess mRE badssipbie-2.,

The pr ollExble SBeratan fi Briaof Lo sty Baroitshe Say eV EB e | n
th f h t er.tial | i b ful i ti h
Foed mabar ths bEERRE ool & 1 St Dadfe ot it R it Pl B ed D o
espect abllerAflAR) BOESHRink, RF cRBhSte! el Yol DR HAGREREERS Yafud e

exhaust
organic waste, old load-bearing wood, or the like) may be added during the gasification/melting

of nonorganic feed materials.
The upper end of the reactor shown in the drawing has a charging section 1 with at least
one feed qpening 2 for charging the feed material that is to be processed for material utilization
_ ) and/or energetic utilizgtion. The feed material preferably consists predominantly of organic
material. Therefore, the reactor and the process described here are suitable chiefly for the
treatment of ordinary household trash and commercial trash of a type similar to household
trash. If, in the case of certain comp_ositions of the feed material, the combustible components
are not sufficiently high to carry out the combustion and gasification processes, combustible
materials or energy sources can be added to the feed material. In this connection, it is possible
to add a certain amount of coke, as is done in conventional processes, or to increase the total
fuel value by adding wood. Under certain circumstances, it may aiso be useful to add other

supplementary substances, for example, in order to affect the pH that becomes established.




t he excess gases. The gases should be drawn off in such a way that, on the

one hand, no gas escapes through the top of the reactor agf on.th t her

hand, only mninmal anounts of additional outside air are gﬁﬁmﬂﬁrﬁﬁgough

the feed colum. This mnimzation of the anobunt of infiltrated air present \
in the reactor is intended to reduce the proportion of nitrogen oxides in |
the excess gas and also to keep the total anmount of gas |ow, so that the |
subsequent gas nanagenent can be sinply designed. In the follow ng

di scussisitekpLintthis FibiE RN ABY Edniflhr (AR nha¥RE bPMhis AL Hhdre Mho ﬂgedttﬂ

Novermber 2005 advantages, details and nodifications are described w

r ef er engevel detdiled eaplapsiitd hdfedWwi Ng.  The drawing in Figure 1 shows a
sinplified sectional view of a reactor in accordance wth the invention. A
preferred enThdifeRinhatefiall 43 posiblt the Additivé nARWaRard eSTitdSE rdadidt hheh ance
to Figure 1. In connection with the explanation of the details of the
react or feedeopaning 2ebysmitibaonbeysnbeequigineass Atfepiscdiirah 406 Sorinddrintthis vay.
reactor in the treatnent of feed materials that consist of refuse that
cont ai ndhedgyeh bt thedeai ¢odiimn Masmomitpredshy evelppeaseritg fnsoromeins tladt tagchetd pat ent
clains, the aﬁrocess of the invention does not necessarily have to be

carri edseasifidally shewn beret SFhedfesd levibbshoukbemaiptineddietveeenaminiomsi ida be
carried out with the use of altered systens. If other feed naterials are
char gedmaxiegpilevel.; dhe minimune levehistselectgd dn such: hway that desfeed golbmn s astiuds a
(e.g.,  flexible configuration and design of the technical features of the
gas suppick layeriththa dppersspstiemef the meackardoipaeyeat lacgsoamenntnef euiside aisdirosm
jacgket, or .the like). In general, different feed materials may be

conbi neﬁ‘?te‘%gs’é{ﬁﬁ Ta, feed materials with a higher energy value (e.g.,

[ t | d | oad-b ' the ik b dded duri th
oaar T Cat on e Fhdtae Sertiaaah i GUAVES beldt Tt Britery M GRS he
t ' h | h i ti ifth at.l t
foad opuhRg Btk ORI HES ey G0 e s, e Sraliog sBlricremthef o,
teri ' ! QL. ' tildzati .. The f.eed teri.al .
o e or apjelitrd e ReanBOR B bdrtaaobdrl SBGERY o DSy IRE cal BF EOAiGH, it
t ] a i i .chi af .
[ r oat neh e kel 3 Ets SETE ARftaR Ml " the PRty Hepd st Rfpelgrion 5
si m | arpdsoy RIBRERM Yith a space 6 between the walls, in which a heat-exchange medium is

circulated. Heat can be supplied by the heat-exchange medium to the feed column in the region
of the double-walled predrying section 5, so that the feed material is preheated or predried. It
is possible to dispen_se with the space between the walls, and to supply beat, for example, by

. ) heat conduction directly from the hotter zones of the reactor. The amount of heat to be
supplied is calculated in such a way that the adherence of a certain amount of feed material to
the wall is largely prevented. In addition, water present in the feed material is driven off by the
predrying, so that it does not cause additional interference with the rest of the gasification

process. In the preliminary heat-treatment section 5, the feed column 4 may be brought to a

temperature of about 100°C.

The preliminary heat-ireatment section 5 can possibly be completely eliminated, if
predrying is unnecessary on the basis of the composition of the feed material, or the

preliminary heat-treatment section may be used to cool feed materials in special cases.
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.trash. If, in the case of certain conpositions of the feed material, the
conbusti bl e conponents are not sufficiently high to carry t tr])gnr_I
combustion and gasification processes, conbustible naterié?gbﬂ?n &%y
sources can be added to the feed material. In this connection, it is
possible to add a certain anount of coke, as is done in conventional
processes, or to increase the total fuel value by addi ng wood. Under
certain circunstances, it may al so be useful to add other supplenentary

substances, fThe RElafiRhes hdab iRt stigh § eCtolloRRd PElowBY a POESHBSsection 8. At
established. 6 fg Nove?ber 2005 Since experts in this fi??d are al ready

fam | i arthevirbisitioTEG@wEaSthe prdlibhifiayHeht-trédReRt JeStidiO(oR @@cﬁagging sdRiotleifahé ed
expl anations here. The feed material and possibly the additive materials

are f ed preliminhfycheasaeitaient sectohad ben efitdthtal) and Ae pyrblysis Yedtipl thegORREyance
equi pnent 3. A feed colum 4 is fornmed in this way. The level of the feed
col um 4uddennncresserie dhebgrobseseetionrefithe réaeepri MBter fudedrbss debidn af e RhAft
specifically shown here. The feed | evel shoul d be maintai ned between a

m ni mumpaiefdrably atdsdstrdontilesvialthis Thaesitiomregion. | Ehislredises theaatear descenticfithe fealy
that the feed colum 4 acts as a barrier layer in the upper section of the
r eact or mateniegheaupesrthe fepmatinn of afdiscbarge denes.r The discharge epnand) ist fed centaadtyor .
The charging section 1 is followed below by a prelimnary heat-treatnment
sect i on fipm gwfp%%?olvmntmit@ mgdnyingssection. yTheidischasgeenng flatiens ewtcht ithe marginss |
The chargh??g section and the relimnary heat-treatnent section are

advant a§ pyfregspagsriosms here %95 sunply deyices10ase lacated\ip tlrs ypparimgreineher ease
i,-n')cross sectjon tovi/ar.ds t.he bottom Th relimnary heat-treatnment section
5-W,

has SCEIBY WeRyrelysis sqctign 8, Jndhegexsgy qu'éerﬁaﬁhry:g arq designpd gs an annular
noat - ox ERCHBETRMAG ¢, which bbel B hrRvTowEnieohat P aRbrogtatiy H Sirerelie | eq
e poss Iy SBled s s8idy o Riouf H BE R By habb TG B i
the reaticsitifictondy, THees SOAY SoyOR by S6) bY doliBd AP LSRRG 21
that t h%aﬁ?ﬂ?éﬁ@f:@eﬁc%s %ﬁ%ﬁl@iipp&%% ps‘r&ég%g}%g g%@% che ! fe °°1‘§‘§§-. \;]]% t!lhissi éhd,

| argely prevented. | itron,” water eed ma
dri-ven @f fhel¥adipR shown here, at least one combustion chamber 11, which is equipped with at least

one burner 12, opens into the gas supply chamber 10. The bumner 12 produces the necessary
hot gas, which is preferably fed tangentially to the discharge cone 9 via the combustion
chambers and the gas supply chamber. In modified embodiments, several combustion

. ) chambers or several burners may be used, if this is desirable for achieving the most uniform
possible heating of the discharge cone.

The combustion in the burner 12 is suitably carried out with a deficiency of oxygen, in
order to produce an inert combustion gas with temperatures of about 1,000°C by nearly
stoichiometric combustion. At least in the start-up operation, the burner will need externally
supplied fuels that cannot be obtained directly from the reactor. For example, natural gas, oil,
the excess gas produced in an earlier gasification operation and then stored for later use, gas
mixtures, liquid-gas mixtures, dust-gas mixtures, or other media that are energetically suitable

may be used. As soon as the reactor has reached its operating state, which will be described
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predrying, so that it does not cause additional interference with the rest
of the gasification process. In the prelimnary heat-treaﬁyﬁnt ech@%p 5,
the feed colum 4 may be brought to a tenperature of about’TBUYEPH
prelimnary heat-treatnment section 5 can possibly be conpletely elim nated,
if predrying is unnecessary on the basis of the conposition of the feed
material, or the prelimnary heat-treatnent section nmay be used to coo
feed materials in special cases. 7 17 Novenber 2005 The Prelim nary

heat - t r ®aloWgnhe b&®ikF 02 cdn 4150 bobperired witl vedYoas, WHICRIMS pSssHBE k@ Bedr Al
the transition between the prelimnary heat-treatnent section (or the

char gi ngleanad.i ohe iféed M@teripl Silesetit Gothy rbgioh of RAlisEhAtzeOAE isiubjeated 26 8Hock-

el imnated) and the pyrolysis section, there is a sudden increase in the
cross . sdike iheatingf whéreit isssupplied with ehef conebistions gass eeli¢torwith suitable £bafrbl, consists
preferably at |east doubles in this transition region. This reduces the
rat e of chieflyeftcaxbbn idivxidecan watert eapoal Thaverycepikheating of thermatexiat tof a

di scharge cone 9. The discharge cone 9 is fed centrally fromthe feed

col um iempdrstupssef 0P 1NEN0SEThuses veryhRipill & Sfahe aReerfal, aind 9his pRévlenilit o
margins, so that a free space forns there. Gas supply devices 10 are

| ocat ed adferind snd HoRGIng T8I WAl IrsRAHOR 184st pASiaPYS I ORdrati AL the T mAdBrikige
exanpl e shown here, they are designed as an annular gas supply chanber 10,

whi ch opeqiis.i i 8ddifién, Aé ?io)é@dsi)f%ﬁ@iﬂg%ff ?Eﬁﬂ%ﬁé)ﬁoﬂﬁét@ isValRhdy B ih BMRlonGh thik he

expanded cross section. The purpose of e gas supply chanber 10 is to feed
hot gaseppdraectidicofthes edadtoge S ehdgasTiher ig aspptiedns Jargdy iRes ey pitaipide

designed as jets, openings in the wall, or other devices that naeke it

pessi bl pradacis appsubjdeadd asabustivnttbenlyes dliginlentant, %0, folths exgeat, that dir iag be

exanpl e shown here, at |east one conbustion chanmber 11, which is equipped

Wi t h at diagesin through ithe feed calBmnchthasisipiled uphabogathesliwghhnge chagrimt tolifie eXtent

burner 12 produces the necessary hot gas, which is preferably fed

t angent fhat iy is earrind idp shehegagjer with ¢hofeed anatérial c divilbstmer, duht@rtbe intesadnd he

gas supply chanber. In nodified enbodi nents, several combustion chanbers or

sever al Tapig heating of phepfeed, sagerials; fingidysts and swinll particlsgire geinkly\gasified 98 nost

uni f or m%gossi | e heating of the di scha;ge cone. The_ combustiaon in the

bur ner gambusted,sp fhat the.difst freatmen; praplemshajdiave pesyaqusly arisey g Briof-art
processes are avoided. Instead, dusts and particulates may now be systematically added to the
feed materials in specific proportions.

The feed materials then sink lower in the pyrolysis section 8, and pyrolysis of the feed

materials continues, including even the materials that are being conveyed in the center, which

: ) are likewise heated by heat transfer. The wall of the pyrolysis section is preferably thermally
insulated and/or jacketed, so that, if necessary, a heat-exchange'medium can be circulated
through the space between the walls. The amount of thermal insulation and/or the amount of
additional heat supplied by the heat-exchange medium are calculated in such a way that the feed

materials in the lower region of the pyrolysis section 8 have a temperature of preferably greater
than 500°C. The temperature desired in this region can be systematically adjusted to the
specific feed materials. |

A melting and superheating section 14 is located below the pyrolysis section 8. The

cross section of the reactor narrows in this section, as a result of which there is a change in the
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order to produce an inert conbustion gas with tenperatures of about 1,000 C

by nearly stoichionetric conbustion. At least in the start:- oper at jon,

the burner will need externally supplied fuels that cannohﬁg"%‘ﬂfe’é? d
directly fromthe reactor. For exanple, natural gas, oil, the excess gas g
produced in an earlier gasification operation and then stored for |ater
use, gas mxtures, liquid-gas m xtures, dust-gas m xtures, or other nedia
that are energetically suitable my be used. As soon as the reactor has

reached rhfeof ABReAd bfttle feliBaterifl! Tor'thd Exap1d ﬁﬁﬁlé tRGEndht bf p%ﬁﬁ%iﬂgé%ﬁm

bel ow, the burner 12 can also be operated w th excess gas, I C :

possi bl Yefusé, The bRRAsectibRA MaFtowlkEis 28 RelstRI%T fwhich B ?ri)ﬁﬁéed', for S@nipRgibgn Of

t he di scharge cone is subjected to shock 11ke heating when it i's supplied

with thegge | LG W it hs}.s s of
0 %lﬁ%ﬂﬁécoﬂ@%gg@m%m of tel Al Gt &ﬁge}t%l?hg al%(%ﬁ@tﬁge{o th %0k ﬂt%ib

car bon di ox wat er va e very rapid erra

. -1.000 . . i d dryi h ial .. d ‘
e ot BERAGh, B et bt SPHRER i otida P B BB nlh by Biehih BeyicfDgs:
tial [ f d i al . I, T th
P oceas 1oy VAT db'edfinfll shin e BbAld & fral BREMESancel 1A MAR IR albRERe
. : . . ! \
e i S 0 SRS AR B
slight exb@et embecﬁmenfs?jei&s*}%uﬁi&?@,%'tﬁ@ﬂ%e %’girussc gsr lg@eg B ri@é’mm' vicBs, AHfugh he

feed colum 4 that 1s piled up above the e and to t'he eXtent

t hat ai tvhich thetontesiled¥hpply o vhnaes Rkl Ysbdlot HR baPYsiiBALEdrPbe effddtddh §iTARE
dl;g to the intense and Trapid heating of the feed materials, fine dusts and
sral | pgodliofladfusabgethe theltihy aibPipbitRatg zoreQoURERE tefiPpetdtare. tIRthetiupply of
treatnment problens that have previously arisen in prior-art processes are
avoi dedoxygestfenthis plupds inichdpquatd (if)l faf emniply, feedvaterBlsswiiatsuffitidnylyadged to
the feed nmaterials in specific proportions. The feed nmaterials then sink

| ower i energe vaye ateytsinposeily hoavalablaat this/paditica) sexsérnhiie sipplidd firsd toases alr S
continues, including even the materials that are being conveyed in the

cent er , exgesscgaseneaingd fwimsthe reat@ucanybetsppplicdr thrvigh the iMfeetion ldevioés. t nethe
pyrolysis section is preferably thermally insulated and/or jacketed, so

t hat , ~ i $Pepidiccexample shawidere, dhe hpprydnieetiin davicss 15 areised founthedystemateghd t he

space between the walls. The amount of thermal insulation and/or the anount
of metered addition of oxygen directly below the level of the cross-sectional narrowing. This

Teads to the formation of a hot zone 17 in the region of the melting and superheating section 14.
Temperatures of 1,500-2,000°C preferably prevail in this hot zone 17, but the temperature must

be adjusted to the given feed material.

' ) The (inert) combustion gases supplied via the gas supply chamber 10 and the pyrolysis
gases formed in the pyrolysis section 8 are drawn through this hot zone 17. The supply of
oxygen in the hot zone is controlled in such a way that combustion takes place in the presence
of a deficiency of oxygen, which ultimately leads to a further increase in temperature and to
extensive coking of the residual substances of fhe feed material. The temperature in the hot
zone 17 is adjusted in such a way that slag-forming mineral constituents and metallic
constituents are melted. A certain amount of the hazardous substances contained in the feed
material (e.g., heavy metals) is dissolved in this molten material. The molten metaf and molten

slag then drip down to the bottom. The residual substances, which are coked as extensively as
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addi ti onal heat supplied by the heat-exchange nmedi um are cal cul ated in such
a way that the feed materials in the | ower region of the ?{]&IO' is%@gction
8 have a tenperature of preferably greater than 500C. The &t

desired in this region can be systematically adjusted to the specific feed
materials. A nelting and superheating section 14 is | ocated bel ow the
pyrolysis section 8. The cross section of the reactor narrows in this
section, as a result of which there is a change in the 9 17 Novenber 2005
rate of g&‘ﬁfi@ﬁﬁke@&fisetsﬁ‘ﬁ( d.material. For the exanple of the treatnment of
predom Rant y ‘organic refuse, the cross-sectional narrowing is at |east
10% which i . : COni : ' : .

cor r espondi nge%gf{{mg‘?a% %%%%F%thﬁ%%p%ﬁaﬁ Z@b@@geb%%ﬂ% %Wg(g{eﬁ{eo%ﬁzg iz O .

I n addi iieddbked b&idial §d%@n€é§%ﬂ&ﬁ§?1ﬁ?§ﬁér%ﬂ réNi &ﬁe titne® APiPRARL o sct h er

I njection devices 15, which, | e exanple shown here, conprise sever

oxygen RaRre@pridds Lasidkhmtst BEhrbe? 2 By \Whick ek GNIThReS Affexhitied X XB&RdIngRCER 16

are protected fromoverheating,. e.g., by water cooling. |n other

enbodi nefitie, exh@isted dABERIS 10V (HrbgoH bR (Y 1ot 6861 1 R and! RR&Tuctibh 86tel 2 formed
devi ces, through which the controlled supply of various fuel gases or gas

conposi by drescokad résiivaf Sistandes wldw tidigot zoaa | ThE gasds ued iedgedd sy thelcirbog and
superheating zone to a desired tenperature. |If the supply of oxygen for
thi s pupresss i thei ieduteipnazoae Q21 In particalaan@irbon diogide intenviertkd torddrbora
sufficiently high energy value are tenporarily unavailable at this

posi t i omppoxide.candadatbonsstiblprisent frudhke bylksmsterial is exnemedgaddbuoinidargoes fifrthem
tgg reactor can be supplied through the injection devices. In the specific
exdnpl egasiisatione As theyhpasa tivengh tiiecreduationdond 22sthe Fases ereialec coaed, tshahat they
systematic and netered addition of oxygen directly below the | evel of the
cr oss- seat heorrhhusted ataieclEnpicallyi @ntroHatsls tdmperdtaref, refatablynabolit 8000 00aWheThe i n
the region of the nelting and superheating section 14. Tenperatures of

1, 500- 2exdafied ity ga3by aters@b&iquently felli(otBbwaPecobling Atd/of PerificiioR sy ©

must be adjusted to the given feed material. The (inert) conbustion gases

suppl i eahdvtiozsuitiide gasveyingmquiptianifempi®ssandr blosvepy r Il tie igssifigAaf refasedithn

the pyrolysis section 8 are drawn through this hot zone 17. The supply of

oxygen predeiimahidy organie domponaiis ofor edamples abiut 80087 dhthe exossd gates are t akes

place in the presence .
available as fuel gas for material and/or energetic utilization. In this regard, a partial stream of
about 10-20% can be supplied as internally produced gas to the above-mentioned burner 12
and/or fo the injection devices, and in this case, the cooling/purification can be limited to a
minimum amount for this partial stream. Again, the gas exhaust chamber 21 advantageously

) (but not necessarily) has an annular design with gas-conveying equipment connected to exhaust

the gases. A refractory-lined hearth 25 is located below the gas exhaust chamber 21, The
molten metal and molten slag accumulate in the hearth 25. To ensure that this molten material
remains liquid, lower injection devices 26 are installed directly above the molten material and
below the gas exhaust chamber 21. In the example shown in the drawing, these devices once
again have several oxygen lances 16 (possibly water-cooled). The lower injection devices 26
may be designed and operated in alternative ways, as was explained earlier in the case of the

upper injection devices 15. By injecting a suitable amount of oxygen, gas, fuel gas, or the like,

the molten material is adjusted to a sufficiently high temperature to maintain the material in a
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of a deficiency of oxygen, which ultimately leads to a further increase in
tenperature and to extensive coking of the residual substances qf & feed
material. The tenperature in the hot zone 17 is adjusted rﬂﬁgﬁﬁﬁwé &g&
that slag-formng mneral constituents and netallic constituents are
melted. A certain anount of the hazardous substances contained in the feed
material (e.g., heavy netals) is dissolved in this nolten material. The
nolten netal and nolten slag then drip down to the bottom The residual
subst an ich i ' r. ible,
anGESitenHiEN ek oSQEM Ao prgﬁayﬁlghéte 8 dkLodiiRADRis @Pagxgedr@?ﬁt(g

| i kew se sin urt ow t he nd superheati ng’ sect| ere
[ ' ti 0,1 n _which th K [ bst. i nk
Further SRR BB AT o balneE ingtec RS OF bR GBI RRBRS ore "
Accor i BTG o B (TR 0 poteeg s Fon HUPIEA /B PR AR e
Col w1 PR RIS ERLTLHRB £235 B kst o e R ul B! e SRIARET,
el ow t . a

ducti 2.1 ti.cul b di oxi de .| t .b
ronoxi dabe SR S4 e aneff o Bk PRReRRatistier alrtes 2R Shinsrdfizgln
th | f.] [ h h h.th dugt i
zone 22,0t eteed miérf and R3inERh o e Aol Sf pRARSHA Y el cbi, ' 2"
techni cal | : t f 4. 000C
exhaust od oxeapers i Bhe G BhE M Bl B Plkdnitut Riedbn e IS, o,
Dl cuier ) 2 E0% RARE oliBd t Gyl dhinfo O B R ko AL Wil Rl 1R bpRl.
COAPONEN & .aldoWbvitd MRithe RRPEanEE VARG Blat hilR BELAGHENIRTRIMPICS sh@bbabl e as

fuel gas for material and/or energetic utilization. In this regard, a
parti al agjused@cerdingho e £68d AtdabRatife 36/BO bt REss8 ahd HRY d28irkd pRIcEGUELRALLDAS

to the above-nentioned burner 12 and/or to Phe i njection devices, and in
thi s cadeis alsoeclend ahdt ngdde ickiftain @ircomstedoes b driéd fogdedent sloging] terfe@mount for
this partial stream Again, the gas exhaust chanber 21 advantageously (but
not necewdaiald will has tarbeanhjetied talasclgmical tddugtion befosechydimyclaggadoioahé reactor.
connected to exhaust the gases. A refractory-lined hearth 25 is |ocated
bel ow t Repeding on thesfeed matdsials @l orThe desiddtend produdts, atwhayrbedonre sécaspary to
accunul ate in _the hearth 25. To ensure that this nolten materi al

add certain additional materials to the feed materials to stabilize the thermal value, to increase

the yield of excess gas, and to improve slag formation, basicity, and slag flow.

If liquids are also to be reacted in the reactor, they can be advantageously fed into the

réactor through a liquid injection port 30, which opens into the gas supply chamber 10 or is

‘ ) combined with other gas supply devices. Water, water vapor, or other liquids to be disposed of
are introduced through the liquid injection port 30. This not only disposes of the liquids; but
also makes it possible to control the temperature of the inert Eombustion gases, the pyrolysis
process, and/or the composition and temperature of the excess gases.

If necessary, dusts that are to be disposed of may also be introduced into the process
through a dust charging device 31. The dust charging device 31 is preferably a metering pipe
that passes through the center of the charging section 1 and preliminary heat-treatment section 5
and opens in the vicinity of the discharge cone 9. Therefore, the dusts are conveyed directly

into the vicinity of the shock-like heating of the feed materials, so that they are subjected to
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remains liquid, lower injection devices 26 are i nstal | ed directly above the
nolten material and bel ow the gas exhaust chanber Jgﬁ f‘gﬁgﬁgé& shown
in the drawi ng, these devices once again have several oxyg oy

(possi bly water-cooled). The |ower injection devices 26 may be desi gned
and operated in alternative ways, as was explained earlier in the case of
the upper injection devices 15. By injecting a suitable anmount of oxygen,
gas, fuel gas, or the like, the nolten material is adjusted to a

suf fi ci entihtynseihghtinigemprtRtell goh Geilfdivtidrged fien tRhestdrily pipe. Thid prokitediovenber
2005 nolten state. After a certain anmount of molten material has

accunul at @mepﬁtIQ@r@aaﬁﬁ@wnfwlmUtﬂ@ocplgmgpfexpl(mjgﬁ og thedike27. For exanpl e,

t enper at f,about,. 1, 50 0 Ltable. di st t he total
amount of oxy odHPHE G sEnatiaRr Fai oY e wdmiEarett Bt iy OFe upper
I nj ecti on ey §as§iﬁaﬁcﬁ‘1’%ﬂdin@ %)Q}P‘?éﬁﬁe%ﬁ% aﬂi&ch?sﬁ{u‘é% 12511 BB BVidhis R the

optim zed according to the type feed terral and the other process

par amet er expért that wiengaet typts efe@naatetaltibre nbaiambodificativhs bfthe tezedr aat eri al and
m ni m zation of the amount of pollutants in the residual material. Experts
wi | | undemseassidy etipeful. K%?peré&hmwéng,fsmcme‘@éf@ﬂ@tmalsm&ed%@ﬂs‘@ﬁla| nst ead

of oxygen bel mxtur or an gas

m xt ure r’rﬁ 58135%%)% cont )f%’l 3’68{?91 %ﬁ%m'fﬂ e%eﬁgsef %ﬁ%gﬁsﬁcﬁﬁ? val ues
that have phﬁsa 1egmn%dam&am1@§1 SRR nRAingGRlinkipleart 11 Fr&BhikaAg zttlgalwe f eed
materials that are to be processed and the desired processing rate.

al so cl eampotditdt to condéte diffsrémitypes of adbiherigleslo melt nomdeganicdeqal rmatenidls, crdlmggl ng,
the feed -materials will have to be subjected to nechanical reduction

bef or e beiPAFRIhIpiFEaPlS, *Pﬁlégtﬁ’%@@]@f add planiale wih a higtier @eegyiatus(s-& s and
on the de%r %flrgfﬁg deqgla Chn Ha&meelﬁ( necessary to add certain

addi t i onal” 58t tot

ariar SBELS T¥'s to stabiiize the thernal val ue,
to increase tlRhet hﬂ)ldﬂic&fon@aiﬁ@éﬁneﬁﬁﬁts ofthélreh@orl FTRIcAWRNTIARd tHRpEREdS QR
basicity, and slag flow. If liquids are also to be reacted in the reactor,
t hey can e indbnéint agy euss fjonk eatious spectfivareas efigtpbicatiohr ough a liquid injection
port 30, which opens into the gas supply chanber 10 or is conbined with
ot her gas supply devices. Water, water vapor, or other liquids to be
di sposed of are introduced through the liquid injection port 30. This not
only disposes of the liquids, but also nakes it possible to control the
tenperature of the inert conbustion gases, the pyrolysis

CLAIM(S}

1. Reactor for gasifying and/or melting feed materials, which comprises

- a charging section with a feed opening, through which the feed materials are
charged to the reactor from above;

- a pyrolysis section, which has an expanded cross section and is located below the

preceding section, so that a discharge cone of the feed material can form;
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process, and/or the conposition and tenperature of the excess gases. If
necessary, dusts that are to be di sposed of may al so be in]tr duc déé)ra%o t he
process through a dust charging device 31. The dust charg F'Hﬁ"" P lis
preferably a metering pipe that passes through the center of the charging
section 1 and prelimnary heat-treatnent section 5 and opens in the
vicinity of the discharge cone 9. Therefore, the dusts are conveyed
directly into the vicinity of the shock |like heating of the feed

materials, so L?%{syﬁé}%ﬂeﬁé&, whidh Ggénqmottﬁe olydis MR 0By A TRNSR]

heati ng i nmedi a on being dischargedftromthe ering pipe. This

produces oe@RRISHEA CrOls s8@Dhah§ ArdiRR WHidH R kaskdEnYeGH o8RECE sQfardRhESI ONS
or the like. Al'though the enbodi nent specifically explained above is

sui tabl e espect ghelink 0id bihedif PRI WHHRIEE BLAMAYLIIR ol hndfs T ef use

with organic constituents, it w e obvious to the “éxpert that when

ot her typgﬁargéteﬁ@gcﬁyrgq{agrowécﬁgsesegﬁﬁg, nodi fications of the reactor are
necessary or useful. CGenerally speaking, special waste naterials or feed

material s W t h. gppef BedidniRb e HheighRhRh af kS MHch GRAivd i§ SuppRed to@Rt €d; in
some of these cases, the gasification principle will predoninate, while in

ot hers t henelfRstahdgipBrhbAifak RéRiolirthhe it BBl RISl bfithé Sarhes): offS&b&I € to
conbine different types of feed nmaterirals. To nelt nonorganic feed

mat eri al Sgectibn;i S possible, for exanple, to systematically add feed
materials wth a higher energy value (e.g., organic refuse, old
| oad- beari ng Wogfbdudtion kddon, Wheh is Ik dbeldchd inglhgd Midsupfttatigfsettiand s of the

reactor of the invention and the process of the invention nay arise from
var i ous sp@agprisesganehasst 8éviapphioagh ivhith etk Mass}) ade exBaatédyr for gasifying
and/or nmelting feed materials, which conprises - a charging section wth a
f eed openi ng, thhemylwitkd @p bélbe theedudiah eédtiah forat@mutdtinggad diatmiige react or
from above; - a pyrolysis section, which has an expanded cross section and
i s | ocat echolied metal 4nd mgiteacladj sig Section, so that a discharge cone of the
feed material can form 13
- lower injection devices, through which an energy-rich medium is supplied directly
above the molten material and below the gas exhaust devices to prevent solidification of the
molten material.
2. Reactor in accordance with Claim 1, characterized by the fact that a preliminary
heat-treatment section is located between the charging section and the pyrolysis section.
3. Reactor in accordance with Claim 2, characterized by the fact that the preliminary
heat-treatment section is constructed at least partly with a jacketed wall to create a space between
the walls, in which a heat-exchange medium can be circulated.
4. Reactor in accordance with any of Claims 1 to 3, characterized by the fact that the
gas supply devices are designed as a gas supply chamber, into which at least one combustion
chamber opens, such that the combustion chamber is equipped with at least one bummner,
which furnishes hot gases at a temperature of about 1,000°C to the discharge cone via the
combustion chamber and the gas supply chamber.

5. Reactor in accordance with any of Claims 1 to 4, characterized by the fact that the

charging section, possibly the preliminary heat-treatment section, the pyrolysis section, and the
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17 Novenber 2005 - gas supply devices, which open into the pyrolysis
section approximately at the level of the expanded cross section and

t hrough whi ch hot gases can be fed to the di scharge cone; 17 XNoyegbes HiSand
super heating section, which is | ocated bel ow the pyrolysis section and is
characterized by a narrow ng cross section; - upper injection devices,

t hrough which an energy-rich nediumis supplied to the nelting and
superheating section i Mmedi ately below a | evel of the narrow ng of the
Cross secld O sacti ﬂghp [ ol [ @%% belew e el ting
and super ea@#ﬁé“?g%%?g an%ﬁéiﬁﬁ%P? eg%%%gg??%§h§ %5?025, fhrohgh whi ch
excess gasqs 1 2  sectich Qﬁ%&l\% hryheh ealfibf WectiBisloB UG Rl
section for accunu at#%%ﬁg%ﬁméré?ﬁin eno .gﬁwnefgl angénnffgh s?ag; and -

| over i nj el QRAALHLE & Fiandelth QPQ{hpg@:i %lﬁ é)@g:\e ﬂﬁrg:?%'séétﬁ)g; RAhdd Me Foss UPP! 1 €d

directly a_oye_tﬁe_nnlten mat er | el ow't e gas exhaust devices to
prevent seldidh b G@hidWsRsed i&g is ST0LaLERidERE ggeta@als-m@cm@%e&womﬁ 1Be&eLdance

with Claimil, characterlzeé y the fact t a prelitmnary heat-treatnent

section i grinepRlidinfehvReRatg: eh@n0i ng section and the pyrolysis section.
3. Reactor in accordance with Caim2, characterized by the fact that the

prelimnary heagedctor #f SRodaRke WithQaikS 1, CRABLEAH BY 1R faétQRS theR@s SippiM th a
jacketed wall to create a space between the wallS, in whicha

heat - exchagggs BRAhe BseAMuRYetitdsal AhfEd afdnul RS AEHuBd theRirdGRRfeHaGRhoM t h any
of Claims 1 to 3, characterized by the fact that the gas supply devices
are desi gaadioas a gas supply chanber, into which at | east one conbustion
chanber opens, such that the combustion chanber is equipped with at |east

one burner, Wi Réhciod iTdcehidnclithdag 8SCRIm#1 {of]RRAradteHRd 8f 1RIFAM thal (HOO0C t 0
t he di scharge cone via the conbustion chanber and the gas supply chanber.

5. React opyiolysRG6diod dd@eRignkd WitR A yacRétedval fEcréatd & AHditloRalrspadeen WhRH aby t he
fact that the charging section, possibly the prelimnary heat-treatnent

section, hée-epohafts abdivnestitcmtedand the 14

8. Reactor in accordance with any of Claims 1 to 7, characterized by the fact that the
upper and/or the lower injection devices comprise several oxygen lances or jets arranged
annularly around a circumference of the reactor, through which oxygen or a mixture of fuel
gases is supplied.

9. Reactor in accordance with any of Claims 1 to 8, characterized by the fact that the
gas supply devices are connected with a liquid injection port, through which liquid or gaseous
substances can be supplied.

10. Reactor in accordance with any of Claims I to 9, characterized by the fact that a
dust charging device is also provided, through which dusts can be supplied directly at the level of
the expanded cross section between the charging section and the pyrolysis section.

11. Reactor in accordance with any of Claims 1 to 10, characterized by the fact that the

charging section is sealed largely gastight at its upper end by charging the feed materials
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17 Novenber 2005 reduction section are cylindrical or show slight conical
expansi on towards the bottom that the total length of the chargin
section and the preliminary heat-treatnent section is at I]Jég?veﬂ%%g)%ti mes
greater than a diameter of an upper end of the charging section; and that
the cross section of the pyrolysis section is at |least twice as great as
the cross section of the lower end of the prelimnary heat-treatnent
section. 6. Reactor in accordance with Caim1l, characterized by the fact
that the gasuguPBtYmede¥ismes and the gas exhaust devices are arranged
annul arly around the circunference of the reactor. 7. Reactor in
accordance W t o 3o folJatiRiRs shdoPmbling A AGlcAALL Z@EhRYmpRRs fh@%ﬂ&v)ﬁ? the
pyrolysis section is desigried with a jacketed wall to create an additi onal
space in wehgh a heat-exchange nmediumis circulated. 8. Reactor in
accordance with any of Clains 1 to 7, characterized by the fact that the

upper and/or therindWed febdbdshh DBt H @MESP ShiflAEPHbE QuBSRY & AthaBXNUEeEactcRNCES Of
jets arranged annularly around a circunference of the reactor, through

whi ch oxygen ot skbcRilkE HeRing thefl el coh@RSSSsupplySisitidh kA6 inAn ufieaeéHon fon
accordance wwth any of Clains 1 to 8, characterized by the fact that the

gas suppl iy paeEsiaiethe fedesdkemlsv th a liquid injection port, through
which Iiquid or gaseous substances can be supplied. 10. Reactor in

accordance wi t hpraiciad a Bbtaofitat b 16Werevel Rah ddhRidtaredatoye 1, 0e0Cagt that a
dust charging device is also provided, through which dusts can be supplied

directly aipplyifg dremBiriddfmedidie expanded cross section between the charging
section and the pyrolysis section. 11. Reactor in accordance with any of
Cainms 1 to 10;catiastaedt 6fthe paolyts plvdudts Ghelfiipiny to@allicdginagl seefituens i S
sealed largely gastight at its upper end by charging the feed materials 15
17 Novenbehat 280be prascntghd extbmebie cokiaf afiesidual hahttePsfabefsd materiglasi fhyhtig and/ or
melting feed materials, which conprises the follow ng
Zone;
- drawing all gases downward through the feed column, through the hot zone, and
through a reduction zone located below the hot zone;
- drawing off reduced excess gases from the reactor in a region of the reduction zone;
- accumulating any molten metal and/or molten slag in a lowermost section of the
reactor;
- introducing of energy-rich media directly above the accumulated molten material to
maintain it in a molten state; and
- tapping the molten material as necessary.
13. Process in accordance with Claim 12, in which oxygen, fuel gases, portions of the
exhausted excess gas, liquid fuels, or particulate fuels are supplied as the energy-rich media.
14. Process in accordance with Claim 12 or 13, which comprises the following

additional steps:

- monitoring of the reactor level, so that the feed column is always maintained between
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steps: - formng a feed colum that is |largely shiel ded fromoutside in a

shaft-1i ke reactor; - shock-like heating the feed colum b Blylng hot
gases in an upper region to initiate pyrolysis in the fe ﬁ@ PraA08:
produci ng a hot zone at a |l ower level with tenperatures above 1, 000C by
suppl ying energy-rich nedia; - conbustion of the pyrolysis products,

melting any netallic and mneral constituents that may be present, and
extensive coking of residual matter of the feed materials in the hot zone;

- dr awi nOmalimuBPRes ad@Wnaidunefjoh the feed colum, through the hot zone,
and through a reduction zone |l ocated bel ow the hot zone; - draw ng off

reduced excessadjai@ent/oraiB mbRmURAEHIGY i sicRa g A RE féeﬁ%oi&%iﬁtsmyi'dea%&n

accurrul ating any nolten nmetal and/or nolten ag in a | owernost section of

t he reaah®butside iefivikshtat BY r@lﬁﬁ@l‘ﬁﬂ&iﬁeﬁ' Iﬁbké@féb@uﬁtérﬁf hbovedRO Vel :ﬂewhlch the

accunul ated nol ten materi al maintain it in a nolten state; and -
t appi ng shoek-likd heartingratcvid. al as necessary. 13. Process in accordance with
Claim 12, in which oxygen, fuel gases, portions of the exhausted excess

gas, liquid fldelBrpcess ipascoidantaivithfarg o Ciitis AP |14 hith dolirivaeme ¥tepioEh
media. 14. Process in accordance with Caim12 or 13, which conprises the

fol | owi pgedrpingithé f6dimatdrRRSby heati ithfeb® doRfnnt BALLRAGI0OC b6V EIhe 18R] kM1t the
feed colum is always maintai ned between 16 17 Novenber 2005 a m ni num

| evel are@jn@hﬂﬁg&hmﬁe%g{m cggd ustment of the mninumvalue in such a way
that the feed colum is sh e? ed from the outside environnent by

rel atively degs@rycefikRdoddehct Whh &hy 8f CRIMY §24585) Glfch BmpWREsTe S of

shgck | i ke heating occurs.
controlling the underpressure for exhausting the gases, so that virtually no gases escape from

the top of the reactor and only minimal amounts of additional outside air are drawn through the
feed column from above.

17. Process in accordance with any of Claims 12 to 16, which comprises the following
additional steps:

= production of the hot gases for the shock-like heating of the feed column by
combustion of externally supplied fuels in the start-up phase of the process; and

— production of the hot gases for the shock-like heating of the feed column by
combustion of the at least partially purified, reduced excess gases that are drawn off from the

) reactor, possibly in combination with externally supplied fuels.

18. Process in accordance with Claim 17, in which the combustion takes place with a
deficiency of oxygen to produce an inert combustion gas that consists largely of carbon dioxide
and water vapor.

19. Process in accordance with any of Claims 12 to 18, in which the excess gases that
have been drawn off are fed to a gas management system for cooling and/or purification.

20. Process in accordance with any of Claims 12 to 19, in which dusts to be utilized are
added to the feed column in the immediate vicinity of the shock-like heating.

21. Process in accordance with any of Claims 12 to 20, in which a reactor in -
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15. Process in accordance with any of Cains 12 to 14, which conprises the
step of predrying the feed materials by heating the feed ¢col um _to_about
100C above the level at which the shock-like heating occulsNovEgibertiiess
i n accordance with any of Clains 12 to 15, which conprises the step of
controlling the underpressure for exhausting the gases, so that virtually
no gases escape from the top of the reactor and only m nimal anounts of
additional outside air are drawn through the feed colum from above. 17.
Process in accordance with, ani/ of  Claips 12 to 16, which conprises the

fol | owi rageordanse oyitvany efilgims 1t} bsised-on of the hot gases for the shock

| i ke heating of the feed colum by conbustion of externally supplied fuels
in the start-up phase of the process; and - production of the hot gases for
t he shock-1like heating of the feed colum by conbustion of the at |east
partially purified, reduced excess gases that are drawn off fromthe
reactor, possibly in conbination with externally supplied fuels. 18.
Process in accordance with Caim17, in which the conbustion takes place
with a deficiency of oxygen to produce an inert conbustion gas that
consists largely of carbon di oxide and water vapor. 19. Process in
accordance with any of Clains 12 to 18, in which the excess gases that
have been drawn off are fed to a gas nmanagenent system for cooling and/or
purification. 20. Process in accordance with any of Clains 12 to 19, in
whi ch dusts to be utilized are added to the feed colum in the imediate
vicinity of the shock-1ike heating. 21. Process in accordance with any of
Clains 12 to 20, in which a reactor in 17 17 Novenber 2005 accordance wth
a,n;gof Cains 1 to 11 is used. 18 '
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