* 5 TRANSLATI ON (4766- 16PUS): WD 01/61, 246 Al PCT/ EP01/ 01, 581 REACTOR AND
? PROCESS FOR GASI FYI NG ANDY OR MELTI NG MATERI ALS The inventjon concerns a -,
j reactor and a process for gasifying and/or nelting materi 8%, In \Q\‘
particular, the invention concerns the material and/or eogng@.'%
utilization of any type of refuse, e.g., with principally organic _
constituents, but also such utilization of special waste. However, the s’
react or and process of the invention are also well suited for the

gasi fi pRhi ,@ﬁR)NI@?}&[f@)(ﬁ)-feed materials of any conmposition as well as
for the—piggﬁttrvﬂ

of energy by the use of organic substances. Sol utions
to thewrs gplegmagfAf hermal disposal of various types of wasperafishiANss1

mat eri al s have | ong been sought. In addition to conbustion processes,
various gasification processes are known, which are ainmed chiefly at
achieving results with the | east possible inpact of hazardous substances

on the en\REACTEOR AN PROCESBFORIGASIFYING ANDADR MEBTPNGAVIATERIANLS t he
treatment of the feed materials and the gases that arise in the process.

However,- the previously known processes are characterized by an expensive
t echnol ogy Thainvientich édncetnsta reactonmmidegproeass oy ghdifyims salloninellingirgitedils.posal
costs for the feed material or refuse to be treated. DE 43 17 145 C

descr i mgmracylam clees mvea gmocomoerink ¢hepmateciabdrel/ of erdegptisivtilizationoof dnyrtypéref

di sposal of variously conposed waste materials. In the cited process,

dust - crefusei aigngwijh peiacipably organicsenstitwemsentpit alsel such ntilirativhfof speaialrwasteat i ng
gas and then burned with oxygen in the nelting and superheating zone.
Howev eHowaver; thetrgagtar, andsprogess of thesinyentean age jalsq will suited dasthgragsifigation andewi se
descri bed, exhausting of the excess gas between the circul ati ng gas exhaust
port amgltingof fegd matggials o agy sempedtiomas wethas &y the produgton of engggy by theusgoal
of obtajning an excess gas that contains only very few pollutants. |If the
ci r cul ¥t 918G ALY -2 al so described in the cited docunent is used to

CRLYY  OU SRR BRSPS o RSB 20 9,
cleani ﬁllgte%igl% Hav€ ?osnsg 5435 sought. In addit{on to combustion processes, various gasification
processes are known, which are aimed chiefly at achieving results \;vith 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 cupolaalso described in the cited

document is used to carry out the process, then, among other problems, the pollutant load of
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beconmes so expensive that econom cal disposal of the given waste materials
is no longer possible. DE 196 40 497 C2 describes a coke-fired
circulating-gas cupola for the ultilization of waste materials. This

® circul ating-gas cupola is characterized by the fact that an a@li tional gas

vent is |ocated bel ow the charging hopper. The pyrolysis gases drawn off at
this point are returned by a circulating-gas line to the | ower section of
the furnace, in which conbustion of the gases occurs. Since the di-scharge

zone f g e‘k@&F gg& §Sﬁ°° agga;teiﬁati thie }g?&ﬁ%&&gﬁ{%ﬁ?’ fhid A&elXhtet W elearf ﬁtshggg;l’es%% >3

gases, but a ract Fon of pyrolysis gases are ex t hat
the gaﬁecofﬂeg‘ §8eRph e R dISicRVHERES AT HARS glveatwaiteCmatefifls GUhd Idrigef ENDVE.
The subsequent gas rmanagenent thus becones extrenely expensive, "and the
envir el | oad increases. DE 198 16 864 A, on the other hand,
describes a coke-fired circul ating-gas cupola, in which the excess gas
exhaust syspemge4d sTREL defreiteWalcoRe-fRdd tifdlANE- g RapHIA Fb 1he uIIBAtion of

Al t hough the quality of the excess gases can be increased in this way,

si nce Wwhste elasstiady. OTHis cr@GREngzes QUpdid Isychaediteieed 8§ thd Ryt thhowm iddiverah gide
super heati ng zone, the spatial proximty of the superheating zone results
i N veryenhdd loeated belogathe shangirigclioppest Thé eurdigsic gaskedraain off angiidpoiatdre
expense. Another problemis that this configuration causes slags and dusts
t 0 st areturnedbby amirenlating-gashse toethmigaert sscadén phhedimabarigevhichdeongastibn of. On
the other hand, the tenperatures in the hearth regi on bel ow the gas

di schathgegasaseocaars| dringerthe discharge aone/fanithhexagss gaseshisdpentedhabaye|thehotrrone,) s
and nolten slags present in this region in a nolten state under various
char gi B cabhercessogases, Tt alsp atlargedrastioniof pyelysihgaseepie gxhavsiqd, so thas theagasi ng
whi ch nmust be performed. The prior-art solutions cited above are all based

on t heMbdurealsoy ¢antainy bydspcarbens, thaf) ate difficylt to rempyer | The WbseANtFast he gases
that are fornmed, such that the gases .are drawn aoff in the upper region of
et ¢ i faeamaRpE bermeat Xy e el Paearive RS B TRl dopdanErgss.

engi neerin een .praceedi on_.t he assuapt, on at this gas
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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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feed colum through use of the countercurrent principle. However, the
circulating-gas principle brings the follow ng disadvantages with it: The
gases rising in the shaft furnace cool off in the feed colum, so that

® condensati on phenomena of pyrolysis products in the gas withgrawal zones,

in the circulating gas lines, and in the gas jet conpressors needed for
returning the circulating gas lead to problens that interfere wwth the
function of the circulating- gas furnace. During the w thdrawal of the
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particle materl are neces y Wlt ravvn at t tinme,

whi ch,
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that a It to ve I nsi e the entire circulating gas

di St ri Biitih @ f¥8 C6MmD, Wb LR BRI@satlADHBSHSOb IR0 3R préfuchemliBdgad only a

relative slow rate by the ascending circulating gas, so that, especially in

the gasthiiaeal zemesOin thesireuBBEhE Badliges! ARt inCBiBgad jot ke s UTO HBided Tbr
pl astics, pieces of waste material adhere to the wall of the shaft and can

ul ti rramnhmmgemd ciroulatih@gaolead taipioblemsahatt inerfers withehe fumetion of the cjrealasingf
the present invention is thus to develop an inproved reactor and a process
f or gagasf fprmge adnmg the wgthideawh! o ther ¢iadudatingtgas n thegirtrianepmicesaeky almstages of
prior-art reactors and processes. One specific goal is to achieve sinple,

i nexpepartivies anthdmakd paiticiesrafmetuse yafariab ar necewsarlyi withdrawhiag dei ssmeatini¢,or
energetic utilization of refuse. W would especially like to enhance the

f unct i whigh, tagethepiwith re gpndansed pyrplysistpredusts, deaddy depesiis|thatavo fifient the

oper ational problens associated with the circulating-gas sxstem Anot her
goal ofemaye insige the enkire Fgcwlﬁ@gswrﬁmnblamn et F%hf‘dfnorfhé & &ed solimn FyRd

f th to be di h that th t k t d
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and |ns ead furnace, 0 era €s on countercurre
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deposits are conpletely avoi I'n addi tion, partri al
reactors and processes. One specific goal is to achieve simple, inexpensive, and

environmentally friendly material utilization and/or energetic utilization of refuse. We would
especially like to enhance the functional reliability of this type of reactor by largely avoiding the
operational problems associated with the circulating-gas system. Another goal of the invention
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 in a subsequent gas purification stage can be minimized.
These and additional goals are achieved by the reactor specified in Claim 1. In
accordance with 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



,3 congloneration of the feed materials already starts to occur in the
upper part of the reactor due to the shock-like heating of the feed
colum, so that adherence to the inside wall of the reactor is largely

éellnlnated. The doubl e injection of oxygen and fuel gas (gas m xtures)
allows, on the one hand, the conbustion of the pyrolysis gases and, on the
ot her hand, mai ntenance of a sufficiently high tenperature in the |ower
section of the reactor, so that the nolten material that collects there is

kept t i i ti
, gfnedk%“ﬂ‘“%éﬁﬁwﬁﬁﬁ‘éh@% ffboialy SEbUP O fIEKS Beche i et bR oP it ieRod e, |
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i nvention, I's especially suitabie for the gasification of refuse,

the chgr 1gfg§9y éli?rﬁhbféﬂ Iﬁlefduubrevvﬁfécmn 8f BXyRleh Thd Fiel a8 Bdas rhiRAKEH A oW Coil B,
in which t refuse is predried, e.g., at tenperatures of about 100C. In

nodi fi ead hads aef cddimu@[m‘@pdie(r}grm@lysns ighsels and| 89 tHeQsikdrHaad| Mafietantsf 4 eed
materials in this section un certain circunstances in which this would

be advaurfisgany highaeinperatireimtte Ipwer &g tion Of thead¥@oi, agahatshemoiteh makdriad that he
reactor is characterized by the fact that the total |ength of the charging
sect i onolkmeds thbere ipkepti liquithr Betweah the oat mjpctios deticey) ai rsdwtivarsadticni isdsrnggde at er
than the diameter of the charging section. This configuration causes the
f eed ctirangh whichhal gas¢samystrilpvabefopr ey arenexhpustedhand imewhick theysare theveforeo act
as a plug that blocks the systemfrom above and prevents excessive anounts
of outkﬂﬂdyaﬁhw¢¢on1belng drawn into the reactor. In one nodified
enbodi nent, the up g end of the reactor is claosed b? a | ock, a double
flap val ve &9Rcembeiimgntsefithe &rvea@m which s gspecialiypsuitablecfor heogsifisptiepiof
entrance of outside air, and_ the e of gases fromthe char, voi ded
to an KMt frecharging ection is falloned b bl Wiﬁﬂrtr%@e%ﬂa@f% if bvhﬁévge an
essentially cylindrical design, and the gas feed chanber and the 8
exhausfefaseaisipEsdricdy e Zaratdemperaturescaf apeut KD°Chaln mpadificatians of this gmbedimenst | ng
of the gas each occurs along the entire circunference of the feed col um.
Thi s it 1s also possible to cool the feed materials in this section under certain circumstances in which
this would be advantageous to the overall process.
One advantageous embodiment of the reactor is characterized 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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., embodi ment is suited specifically for utilization of primarily organic feed
materials. Qther enbodinents that are nore effective, for exanple, for
other feed materials, may have 4 noncylindrical basic shapes and devices

® for feeding and exhausting gases that are differently shaped and
positioned. It is especially advantageous if the pyrolysis section of the
reactor is also designed with a double wall, and a heat-exchange nediumis
circulated in the space between the walls. On the one hand, the wall can

be coolGfyiiRdridil adie¥hdpls hEHHEScdsNBr EeliR$Sandxhi\R NG IchselRAR k@ liffeddiflly ON

t he ot her "hand, depending on the feed material charged to the reactorf and
the regiabbd B pedtionedonsunption of the feed colum, additional heat can be
supplied to or renmoved fromthe feed colum, if necessary. The

above- st at elt igegJesially alifehtigeveNifithéppiotysil 2otiGbf M eeadidt ik ABoRIesigREE withr
gasifying and/or nmelting feed materials specified in Caim12, which is

especi adbyble wallahhe a hesit-dxichanpetmediah is virtulatedtin die spack betweerethgerdlls. On
utilization of refuse and other feed materials. The essential process steps
of t hethieronertandythe avallbmnde\canicdgn chis wayrtefredved they stprse dn yhagall tnfegeriad cand,
material by heating the feed colum to about 100C above the level in the

r eact oen the othgri eindt depesdinglonl thi éecdanaterial aborgeddo thghiegcton and thetriasulting beat
content of the feed nmaterial to be |argely evaporated, which also inproves
t he deensuaption oftieifeedienlwnar addivorakpat C@fl%ﬁﬁépﬂllﬁédo opaempved fHom the et ed

variation of the process, the feed material is not predried or may even be
cool edeolpmng Haegessdyof hot feed materials, cooling may be useful in

preventing e feed material . from adheri to.the wall of the charging
sect i on. |t1fF% abgvesstated geals of 9“’&8‘(/%‘95@‘&%3‘30 g ddly Be Proceshiar gasiyiee

off 1 PR EI e el DRUThiT WA 2 Tilbs CaRe RS AP B doh R E o] o
t he reatclto. andd/ on the.ottﬂer .hanfl onl y ,m ir’rfalda unis of additional

out si diFaFioR ABY/aF sugreftic bullzgtigRof reftvectad SulsrdiRed BRI i mi zation of the
amount of ‘rpé bdsbhedd @20%;%{ ggésecl?‘lﬁtﬂé itV2nfibf cALBE AV antapedlilP R b9 r&fykg the

proportion o nltroé
the feed material by heating the feed column to about 100°C above the level in the reactor at

which the shock-like heating occurs. This causes the water content of the feed material to be
largely evaporated, which also improves the desired 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
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, the excess gas and also to keep the total anmount of gas low, so that the
subsequent gas managenent can be sinply designed. In the follow ng
di scussi on of preferred enbodi nents of the invention, additional 5 e

® advant ages, details and nodifications are described with reference to the
attached drawing. The drawing in Figure 1 shows a sinplified sectional
view of a reactor in accordance wth the invention. A preferred enbodi nent
of the invention will now be described with reference to Figure 1. In

connechdafapbs, MeldS aRS RAGUMELakiORs He deB&G Al PefBfentd'® hEARLed d‘Pﬁvt Ll | also

describe thé ’'process steps that occur in this reactor In the treatnfent of

feed materi ¢hs dfdwdhg GPPRusd 18howeh YiMplifidddectaial /eRSofod FABE iNBEBFdadte
However, as is apparent fromthe attached patent clains, the process of

t he i nwaRtth©thvd@@sh.not necessarily have to be carried out in the reactor
described here, but rather may possibly be carried out with the use of

al tered sysieprefertell epibodimémed theiab edticnl wilbiiey dbdegeibed widi deferahdead Figiret he
react or and/or the process may be useful (e.g., flexible configuration and
desi gnlofin cbhenectommiithahe £xplénation offthd detaitpacst theipgrcyoramnd veilhdsosdesclyesthens,

the heating or cooling of the reactor jacket, or the like). In general,

di f f er procedsestaps thaitoseurainghivagadier indshbiregment of feed amtdrials thaeconsist ef fedie wi t h
a higher energy value (e.g., organic waste, old | oad-bearing wood, or the
| i ke) haycosainygezanisunatagal hdoywensar acistappaventfromrife atiached pateghelains, ey
materials. The upper end of the reactor shown in the draw ng has a charging
sect i obrogesg;af gheyinvertion does mat necsspapibe havegobercarriedhautdn se repetor dessribed er i al
that is to be processed for materjal utilizatiqgn and/or ene ti

uti | i ZBEPoRUt FHRIET Ma¥ PosH lérheaﬂarr;sffde?lér‘&lm Qlec‘&ﬁé’i?élt%fe rsaéﬂerﬁf-néﬁ?gtﬁv Gedor gani ¢
materialt T erefgre dthed.%eactor ﬂ?d t he gnﬁce s descri be herﬁﬂgre

sui t abfBITRISATF hargpd . padifications of the rsactgr anq{Qr (e pIessh g1aY Berisetl 48
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systems, the heating or cooling of the reactor jacket, or the like). In general, different feed
materials may be combined, for example, feed materials with a higher energy value (e.g.,
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 opening 2 for charging the feed material that is to be processed for material utilization
and/or energetic utilization. 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 compositions 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 also be useful to add other

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



are not sufficiently high to carry out the conbustion and gasification
processes, conbustible materials or energy 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 adding wood. Under certain circunstances, it may al so be
useful to add other supplenentary substances, for exanple, in order to
affect the pH that becones established. 6 w Since experts in this field are

al r eadyinb@Bkperdfin'this FielEAe W Rad P fantillhS wiB HieasrBE bEHiSsdH, th&EGs ho ned €
det ai | ed expl anations here. The feed material and possibly the additive

mat er i give defadled efplhiitiont Rerel eact or through the feed opening 2 by suitable
conveyance equi pnent 3. A feed colum 4 is fornmed in this way. The |evel

of the feedThelfetdmmatetisl amdpoksiblycthdyddidve mar@Rldare fed 1S thelreBibSthihiigh taé e
not specifically shown here. The feed | evel should be naintained between a
m ni nufeedogerdng Reby saiableevaleyambeequipmentrd. | AVieéd cclumaldeis tfemedninghishway . way
that the feed colum 4 acts as a barrier layer in the upper section of the
r eact ofhe tevpk eftba tfeddagodemm dos manitofeddiyt lkevelemedsnrig arstrumenerthatgire het r eact or .
The charging section 1 is followed below by a prelimnary heat-treatnent
sect i ospesificallysladwn heret hihe fegd lgyeleshoukd besmdintaingst kafwgen hmihiguun aed ari al s.
The charging section and the prelimnary heat-treatnent section are

advant Bg&EEn yevgh s The axnmyimp devel, isi sgleeted 4n such & wiay daat the ferd golymnyhacts ggpease
in cross section towards the bottom The prelimnary heat-treatnent section
5 hasbHTighlAERINAE UPREE IecHO phihe reackes: tpadiseyanh larggringunts qf Qufsidg ay from

heat - exchan mediumis circulated. Heat can be supplied by the
heat-e?Eﬂ&%ggwdﬁﬂﬁﬂh1to the feed colum in the region of the double-walled

Pty 10, SR i BT BB Ba D ALl R SISO B e i 0 1
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t hat tﬁ%liﬂ'ﬁﬁh‘?ﬂ/ FR&E r & mBntGRE GG é}e%ﬁpﬂ{ﬁge%tlslgl %ggﬁ@f l%rﬂeat!ylirngrical or conical with

a slight increase in cross section towards the bottom. The preliminary heat-treatment section 5

haé a double wall with 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 S, so that the feed material is preheated or predried. It

is possible to dispense with the space between the walls, and to supply heat, 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-treatment 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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sthe 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
prelimnary heat-treatnment section 5, the feed colum 4 may be brought to a
tenperature of about 100C. The prelimnary heat-treatnent section 5 can
possi bly be conpletely elimnated, if predrying is unnecessary on the
basis of the conposition of the feed material, or the prelimnary

heat - t r eat MRk ps@fhin®y KBV trE/méHieekction 539 FollRRd UERIWEbY alpyrolPsis B&GioAl8. CABES.
7 O The prelimnary heat-treatnent section 5 is. followd bel ow by a

pyr ol y gestrastionWetWeenAhe pidignihdr@tehi-ireimeat ee6on (diqhd Elelrgimignaétion, if the

heat -treat ment section (or the charging section, if the prelimnary

heat - t padiniiRay IR@clreametivseclieieRaseidefiielialiengd) and thepyrolysil ssticn, skert iioa,
there is a sudden increase in the cross section of the reactor. The free
cr oss swhlendncredsetih¢hesdradst septiaf ef thbIrgacair. | Beesfrecddookd sestiom of tHesshaftansi ti on
region. This reduces the rate of descent of the feed materials and causes
t he f opredtrably adfleaat doubddsan glas ¢crangtion réphen.dThsiTadupes denmtedofi des¢entl of eetfeed | y
fromthe feed colum in the predrying section. The di scharge cone flattens
out at matesialeangi ¢auses the farmation of adéscgme goneP el herhigchargexone Qppfed eparaldes
10 are located in this upper marginal region of the pyrolysis section 8. In
t he ex&op bedprsgplwmpdn theprpdrying wekdomyndBe discharge aora é&ttengézst atBe MATZRSNDer
10, which opens into the pyrolysis secti.on 8 approxinmately at the | evel of
t he expaH®ta frsespacesforms gicre.Tas sipnby, devigss k%%reg%at%ddaﬁhg& UPREHESIAY s to
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wall, or other devices that make it possible to supply hot gases to the feed column. To this end,
in the example 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 burner 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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chanbers or several burners may be used, if this is desirable for achieving
the nost uniform possible heating of the discharge cone. The conmbustion in
‘the burner 12 is suitably carried out with a deficiency of oxygen, in

® order to produce an inert conbustion gas with tenperatures of about 1,000C
by nearly stoichionmetric conbustion. At least in the start-up operation,
the burner will need externally supplied fuels that cannot be obtai ned
directly fromthe reactor. For exanple, natural gas, oil, the excess gas
pr oducgdown tiRMbuRAEH 122EanAsI bd SFrhd \&Qﬁﬁé}@éésq%%s?@ﬁichhﬁg pSistIpdiréi®echat er
use, gas mxtures, liquid-gas m xtures, dust-gas m xtures, or other nedia
that agleader gtd Fed MatSHAL Frededt ik rBfiok DEthe AISChaBRIToRS if idjéctaiCioGhoélas
reached its operating state, which will be described 8 below, the burner 12
can al Hee heatipp evtehadiswupplicixw it shed@inbushion Bad) achi¢h) Seittbsuitabler ntldE &dnsists

cl eaned. The feed material present in the region of the discharge cone is
subj ectleelfly of edrbok didxideecandeedtemgppohe Thetverysrapithlndatiag ofithemhteeiaconbust i on
gas, which, with suitable control, consists chiefly of carbon dioxide and
wat er ieafperaturth of 860-Y,000pC Gateatvegrapid diyeng®ft e indteriad, addefiBepratantLi fifm
800-1, 000C causes very rapid drying of the material, and this prevents it

from afifaeihpRdd 3BAdRL RS HROVAIL IfRaWBhd least PaitRPEon@éme@ASH oPMlelfeéd materials
conglonmeration of the feed materials occurs. In addition, the process of

dri vi ngecbd. Ryddditisi, ShPpResatoF dirivird 61‘?@2%1%}5 piodud®lid Afead sbhlinSmotitRiPR this
section of the reactor. Since the gas that is supplied is largely inert,
these mpedlsy@ion of th@Ohaclos. SiceIhd pacthedistsapsidtibisdrpeln ihert,ahtsg pyréllysight
extent, i.e., to the extent that air may be drawn in through the feed

col umpebdutratare subjectedcowonbiostien tohmnlyla shifistregeenc,one, anthe teatenh thaexitr ety bet hat
air is carried into the reactor with the feed material. Furthernore, due to
t he i ndemaandhabugh i fted ealuimmgt that ishpletlepcabome el dibchargdel qoae dod to therecktesral |
particles are quickly gasified or conbusted, so that the dust treatnment

pr obl ethst aifag carpiod indp ehe waetpy wathi the feed inagienialy -Furthermperge dye tasthgrintenseoinded.

I nstead, _dusts and particul ates may now be systematically added to the

f eed niapkl heptigg jof thesieed materipls fmerdusis and sRlipagticlesesare gu gastfiedsotnk | ower

int heccprxgugltgc/l? isg thsaet'\(tzl'gei ur;t g’eat?n%gt 8%%&'13/53311% l(l)Jvetprr]gvigl?s?)g arisen in prior-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 pyrolyéis 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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o materials continues, including even the materials that are being conveyed
in the center, which are |likew se heated by heat transfer. The wall of the
pyrolysis section is preferably thermally insulated and/or jacketed, so

®that, if necessary, a heat-exchange nedium can be circulated through the
space between the walls. The anmpbunt of thermal insulation and/or the anount
of additional heat supplied by the heat-exchange nedium are calculated in
such a way that the feed materials in the |ower region of the pyrolysis
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bel ow the pyrolysis section 8. "The <cross section of the reactor narrows in
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enbodi nents, jets, burners, or the e are use as ‘upper i1njectio
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conpositions can be effected, with the goal of adjusting the nelting and

super hgadl iof gdeie; the nfelGes hilpefERGAREsHeA0 a desirBe témiRpAMredl If (RXNGHIY dbPT
this purpose is inadequate (if, for exanple, feed materials with a

suf f i cogeh Yohihghpurposerigynadaduite @f,efot exgquaplay feby muteriad wathlacsudficiedtiyshigh
position), externally supplied fuel gases or excess gases obtained from

t he reawirgy vadae atectesipprrily dndvailabigfat thieposiji@)] extarmldy isopdied|foelt gases @peci fi ¢
exanpl e shown here, the upper injection devices 15 are used for the

syst enencess gases obtained from the reactor can be supplied through the injection devices. In the

specific example shown here, the upper injection devices 15 are used for the systematic and
metered addition of oxygen directly below the level of the cross-sectional narrowing. This

leads 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 the 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 metal and molten

slag then drip down to the bottom. The residual substances, which are coked as extensively as
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o Metered addition of oxygen directly below the I evel of the cross-sectional
narromﬁng This leads to the formation of a hot zone 17 in the region of
the nmelting and superheating section 14. Tenperatures of 1,500-2,000C
preferably prevail in this hot zone 17, but the tenperature nust be
adjusted to the given feed materi al . The (i nert) conbustion gases supplied
via the gas supply chanber 10 and the pyrolysis gases fornmed in the
pyrolysis section 8 are drawn through this hot zone 17. The supply of

oxygen &@1&PQmQle%ﬂﬂ?ﬁﬁngontfo"ed in such a way that conbustion takes
pl ace € presence a deficiency of oxygen, which ultimtely |leads to

a further ipgpRase rﬁéPnﬁgeﬁRﬁ:flf'iaEH{eﬁnﬁQE’ecth lﬂxﬁﬁfbsis‘éereﬁﬁ’&ldﬂ%e&ﬁoﬂm ihSHidpal
substances of the feed material. The tenperature in the zone 17 1s

adj ust @@ coRed 3 IuAl WY ahERtsidd ﬁ@m&pﬁﬁémfmlaﬁrreéld&fee $imd. Uﬂilé fedaBord Reabh | C
constituents are nelted. A certain anount of the hazardous substances

cont ai P@domprideda gae@hau¥BERIMYr 2(ydwhich @Avess FBIedlasd edtRusted.s Alcvedirgly,tdi s
nolten material. The nolten nmetal and nolten slag then drip down to the

bot t onof thhexhasted yakessuibs tfiowe ggoughhbath tiay kotoke d7 aad axtdursion @bie 23 fdrthed
possi bl e, likew se sink further. Below the nelting and superheating section
14, t hey thei®ked resitinat substapeest bebow 2tk hotrzondi dhe ghses acokesldcedelsy theadarbon
substances sink further after sufficient residence tine. The reduction
sect i opresgQ ie thepeileasionzzoge 32 e Xh pagicutinaedsben dibxigde inkpnveried tesarbgases are
exhausted. Accordingly, all of the exhausted gases nust flow through both
t he homonexide,1andparboa stidlopresans in therhullomatesiahiscronpymedandcbue undesgoeg further
substances hel ow the hot zone. The gases are _reduced by the carbon Pr esent
i n t heBasHiaEPRoMsABREPss thiongh the rediistion zopg 2B o hegasss a1e alse cepledesq Bigt the
carbon nonoxi de, and carbon still present in the bulk material is consuned
and t hean herrdrussedatfaiechrieallygeentrollable itonperagire, nsofepably abdut 809+ ,9092C. The
reducti on zone 22, the gases are also cooled, so that they can be
exhaustxddusied exdees:gmies atel spbsegpuentty fedllnet sth@mmee tateplmg andafr gaificytiarbsiages
~ 800-1, 000C. The exhausted excess gases are subsequently fed (not shown) to
cool i napdatediuisablp gpinfeying ¢quipraen gemmpressdr op binwearkhb [retheaviigatian efopefysapvith
(conpressor or blower). In the gasification of refuse with

predominantly organic components, for example, about 80-90% of the excess gases are

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 to 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,ﬂ 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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o Predom nantly organi c conponents, for exanple, about 80-90% of the excess
gases are 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-nentioned burner 12 and/or to the
injection devices, and in this case, the cooling/purification can be
limted to a mninmumanount for this partial stream Again, the gas
exhaust chanber 21 advantageously (but not necessarily) has an annular
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11, the ““upper injection dévices 15, and the 1ower 1njection devices 26

shoul dithe aRebobiioas dm@ﬂfé%ﬂ'nb@ﬁtdr@ valubé tHay R&vetech @9&n B leRimples 3R6L1d e Ot her
process paranmeters with the goal of extensive utilization of the feed

mat er i adjustediadbordifg 1@thedBedmatehalsalmuire t@be prckisednnd thenddsired prresid) rate.
material. Experts will understand that, for exanple, for reasons of cost
r educt Itam also okhe gt ,afindeoxergpm creumgameppini czder tarprevepg elogging, thexfeed e or an
oxygen/fuel gas m xture may be supplied. It is also obvious that the

t enper materglsvailusyetth bt shbivacd semedianeal esluetianipdfes: belimgithurgel toall¢ neacta.
according to the feed materials that are to be processed and the desired
pr ocesBrpepding en theifeed materigly andeaythe Hatired andanrodusts, af may PEAmMSSILASESELY td n

order to prevent ¢logging, the feed
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 'combustion 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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,mterials will have to be subjected to nmechanical reduction before being
charged to the reactor. Depending on the feed materials and on the desired
end products, it may becone necessary to add certain additional materials
to the feed materials to stabilize the thermal value, to increase the
yiel d of excess gas, and to inprove slag formation, basicity, and sl ag
flow |If liquids are also to be reacted in the reactor, they can be

advant ageously fed into the reactor through a liquid injection port 30,

whi ch QR&IRE hedting ihiiSeddAsly UpBR bLingAENGFged Grdth tnesmg&ﬁﬂglpr@d ik BrRfudsy gas
supply devices. Water, water vapor, or other liquids T0 be disposed of are
I nt r odegiABustibh @ @hsifibion withdht tHY &ehirefcelsTTdxpRiiond bE theate. Onl y di sposes of
the liquids, but also nakes it possible to control the tenperature of the
i nert conbualthGuglohs @mbotiieend ¥pedificilly explaiie@abovaiRduiible Repechilpdsi theon and
tenperature of the excess gases. |If necessary, dusts that are to be

di sposeaéatofenn@ygsific&nmndi méltiagucfad fisa twith dr@apic @opsBueritd) riowilhbaoblvisis to the
chargi ng device 31. The dust charging device 31 is preferably a netering
pi pe ¢tipett thatsshen othentyges ofhfeed enaterralodretused, ahadifjcatpns of thearradtonms
prelimnary heat-treatnment section 5 and opens in the vicinity of the

di schanegpessagner sefuth pesfesally, speblangluspeciahwaste orajerjadsionifeed enatgrials with at he
vicinity of the shock-like heating of the feed materials, so that they are
subj ectesfively highimatdcoatenbean Hep bartreripdt ia|spmgpy ihaseicates dibs @asifigatep r om t he
nmetering pipe. This produces . conbustion or gasification wthout the
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expl ai ned, above is syifable especially for e treatnent asi fi.catjion and
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predom nat e i 1) t] LNCl g L. o ] et is
al so possi Itﬁ(,agPtrJé&é% t1§h€§x§f¥%§g%ﬁstd§glgesfé%#tﬁf gg %ﬁﬁ%éé#ﬁoglagsq@o%ﬁs of

nonor gaRiifvdn®ied it £iskdtoin vhliodsSspeBiBie Sikdds &f apPiicaBiATP! €, to systematically
add feed materials wth a higher energy value (e.g.,

CLAIM(S}

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

- a charging section (1) with a feed opening (2), through which the feed materials are
charged to the reactor from above;

-a pyrdlysis section (8), which has an expanded cross section and is located below the

preceding section (1, 5), so that a discharge cone (9) of the feed material can form;
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.organic refuse, old | oad-bearing wood, or the like). Qher nodifications
gnd refinenents of the reactor of the invention and the process of the
i'nvention may arise fromvarious specific areas of application. CLAIMYS)

1. Reactor for gasifying and/or nelting feed materials, which conprises - a
charging section (1) with a feed opening (2), through which the feed
materials are charged to the reactor from above; - a pyrolysis section
(:8), which has an expanded cross section and is | ocated bel ow t he

precedi ng SEGhi %gﬁylde\ﬁées t‘b}ﬁéh ap%ila)%‘ﬁ‘l&%%éﬂ%? séc¥ibn98) 4 oflﬁﬁ%l)’f@tt el al

can form 1371 as supply devices open 1nto the pyrolysis
Sect i ofvEIRf theRkRAIBRERY s&ruoh faﬁd throUgh whichi iR g83eR @R 86 f6d RShe ARChAE and

t hrough whi ch hot gases can fed to the discharge cone (9); - a melting
and suggfelogt i ng section 14, Whl ch is located bel ow the pyrolysis section
(|8) and is characterized by a narrowi ng of the cross section; - upper

i'nj ection dewifélfing 4hd supeiicaugf s&%ﬁioﬁh%’lI’\lvlﬁﬂﬁfsQ&cakdcblbblmdhélmﬂo@s&lﬂébdl(brﬁ@)t 0
the nmelting and superheating section (14) imrediately bel ow the | evel of

t.he nasandisichgraoferizéd by aamsrowdegr bf e cressaecteayict i on section (20), which is

|.ocat ed bel ow the nelting and superheating section (14) and conprises gas
ex haust devi epper(idjection Hexdogh(16hithivuegh sdsch gasesgyarieh enddaus ieshipplieditchehar t h
(25) with a tap (27) below the reduction section (20) for accunul ating and
dr ai ni mglting| andrsuperhedtingragctian (1dh imimgdiatelinbielow thadavel of betnaonwirg Plbs cf®6)

tthrough whi ch an energy-rich mediumis supplied directly above the nolten
mat er i #dctighd bel ow t he gas exhaust devices (21) to prevent solidification

of the nolten material.
! -a reductlon section (20), which is located below the melting and superheating section

(14) and comprises gas exhaust devices (21), through which excess gases are exhausted;
’ - a hearth (25) with a tap (27) below the reduction section (20) for accumulating and
draining molten metal and molten slag; and

- lower injection devices (26), through which an energy-rich medium is supplied
directly above the molten material and below the gas exhaust devices (21) to prevent
solidification of the molten material.

2. Reactor in accordance with Claim 1, characterized by the fact that a preliminary
heat-treatment section (5) is located between the charging section (1) and the pyrolysis section
(8.

3. Reactor in accordance with Claim 2, characterized by the fact that the preliminary
heat-treatment section (5) is constructed at least partly with a jacketed wall to create a space (6)
between the walls, in which a heat-exchange medium is 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 (10), into which at least one

combustion chamber (11) opens, such that the combustion chamber (11) is equipped with at
least one burner (12), which furnishes hot gases at a temperature of about 1,000°C to the

discharge cone (9) via the combustion chamber and the gas supply chamber.

14



,2. Reactor in accordance with Claim1, characterized by the fact that a
prelimnary heat-treatnent section (5) is |ocated between the charging
section (1) and the pyrolysis section (8). 3. Reactor in accordance with

*Claim?2, characterized by the fact that the prelimnary heat-treatnent
section (5) is constructed at |least partly with a jacketed wall to create a
space (6) between the walls, in which a heat-exchange nediumis
circulated. 4. Reactor in accordance with any of Clainms 1 to 3,
characterized : : ' ; | a
gas supply ghﬁ%gbpﬁ%ﬁs}qaﬁ%%\}\%}&% Og;ﬁ ?lgggita {%ﬁl’g&l\étag%ﬁg? ;Bzgﬁ%%gﬂglgtrﬁ%ll)

opens, cl§a'1'gi§1g fs@élfont(h‘?, goR§TBlyShe %Pelﬁﬁﬂﬁ'@q{ea(-gratrﬂeﬁt SRULR S th BytoRkis sk@spl one

burner (1 whi ch furni shes hot gasés at a tenperature of dbout 1,000C to

the digchaf @8 re@iRBoh WctivhF20Nfre 9IRS OF skdVARREHt cdnRal é@aﬂ@in fowaRlY the

chanber. 14 5. Reactor in accordance with any of Clainms 1 to 4,

char acp@tdnt;eflatotie tdrel leagth offiigs cHafging GB@Io@I (1Y af® el prélirhiary Bexs$icbinyent he
prelimnary heat-treatnment section %5) the pyrolysis section (8), and the
r educt seetios €)tis anleastQhreangnes)gredter ihaaltheodiambrewos tieglpiper emd ofidhe ekpraitgy on
towards the bottom that the total |ength of the charging section (1) and
t he pr sdction;nadythitethe ctase atatientof thepyrotysis(Btios(&tis htdasst twite @e gréatesthgr eat er
than the dianeter of the upper end of the charging section; and that the
cross emwss sestionbdf thedopyr end/ef the peelimimary( I8at-treatment septiont(fi-ce as great as
the cross section of the |ower end of the prelimnary heat-treatnment
section (5)6- Reagternén amcordange withddaie 1wrharacterized by the fagt laat éhg gasupplyt he
fact that the gas supply devices (10) and the gas exhaust devjces_ (21) are
ar r ang@eyieasdiPaandythe gas erhanstedeyices (b are arangedranpplarly @gung,the gircymtersnse |
accordaF e wth any of Clains 1 to 6, characterized by the fact that the
pyr ol y&i ©edeqfqTon (8) is designed with a jacketed wali to create an

e Py e, 50 MG LRSS e o 1 £
pyrolysis section (8) is designed with a jacketed wall to create an additional space in which a
heat-exchange medium is circulated.

8. Reactor in accordance with any of Claims 1 to 7, characterized by the fact that the
upper and/or the lower injection devices (15, 26) comprise several oxygen lances (16) or jets
arranged annularly around the 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 (10) are connected with a liqilid injection port (3), through which liquid or
gaseous substances can be supplied.

10. Reactor in accordance with any of Claims 1 to 9, characterized by the fact that a
dust charging device (31) is also provided, through which dusts can be supplied directly at the
level of the expanded cross section between the charging section (1) and the pyrolysis section
)

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

charging section (1) is sealed largely gastight at its upper end by charging the feed materials
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.upper and/or the |ower injection devices (15, 26) conprise several oxygen
| ances, (16) or jets arranged annularly around the circunference of the
react or, through which oxygen or a m xture of fuel gases is supplied. 9.
Reactor in accordance with any of Clainms 1 to 8, characterized by the fact
that the gas supply devices (10) are connected with a liquid injection
port (3), through which Iiquid or gaseous substances can be supplied. 10.
Reactor in accordance with any of Clainms 1 to 9, characterized by the fact

that a vice (31) is also provided, through which dusts can
be supt g@%}dlregﬂ#ﬁggggthe | evel of the expanded cross section between

the chargi n92S%&de@@f&%ﬁlﬂ%ta?@{)g%egthﬁgstéd SRFdrial) w J{@y cgrﬁ%rl S RliloWin

accordance wth any of aracteri ze act that the
chargi ggpsection (1) is sealed largely gastight at its upper end by
charging the feed materials 15 through a | ock mechanism 12. Process for

gasi fyi ng andé@hativnl dfian@ed eSdmMBU P tHallsSlargely SHiel6QIMRbnSBS obRRIeliAlal Puftke
steps: - formation of a feed colum (4) that is largely shielded fromthe

out si deeattora shaft-1ike reactor; - shock-like heating of the feed col um
(4) by supplying hot gases in the upper region to initiate pyrolysis in

t he feed matehock-Kke heaping diidiel fead oflumnh@d) by euplyihg hoagasas imiheruppavelioni thbh
t enper at ures above 1,000C by supplying energy-rich nedia; - conbustion of
t he pymatiate pyropysodimahe feedehateriglsof any netallic and mineral constituents
that may be present, and extensive coking of the residual matter of the

f eed mat eri alpgodustibhef hdot zaen@7) 4t/ lower thvalvivith tahbergambdommodc tblgr ough
the feed colum (4), through the hot zone (17),

supplying energy-rich media;

- combustion of the pyrolysis products, melting of any metallic and mineral constituents
that may be present, and extensive coking of the residual matter of the feed materials in the hot
zone (17);

- drawing all gases downward through the feed column (4), through the hot zone (17),
and through a reduction zone (22) located below the hot zone;

- drawing off reduced excess gases from the reactor in the region of the reduction zone
(22);

- accumulation of any molten metal and/or molten slag in the lowermost section of the
reactor;

- introduction 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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,and through a reduction zone (22) |located bel ow the hot zone; - draw ng off
- reduced excess gases fromthe reactor in the region of the reduction zone
(22); - accunul ation of any nolten nmetal and/or nolten slag in the

* | ower nost section of the reactor; - introduction of energy-rich nedia
directly above the accunulated nolten material to maintain it in a nolten
state; and -tapping the nolten material as necessary. 13. Process in
accordance with Claim 12, in which oxygen, fuel gases, portions of the

exhausg%nﬁmﬁﬁ?]&eg%?daa Iia3uh s fisgh s, or particulate fuels are supplied as

the energy-rich ne . 14. Process in accordance with Claim12 or 13,

whi ch conpr Lsg@fistohét be et nBumadilid inQfgh a §a5PBat the T orhA % HielddPfrom
reactor level,” so that the feed colum is always maintai ned between 16 a

M ni MufRel SivGde &Mr@nﬁﬁ%%ﬁ%tﬁ@#hénselg%kk&i 188 na®drial ABovH Mk TR Yk hRh ithe
such a way that the feed colum is shielded from the outside environnent

by rel giidckaike Héemsebocupacked feed material above the |evel at which the
shock-1i ke heating occurs. 15. Process in accordance with any of Clains 12
to 14, whi ch5.c@ipess @saccbelanteewithfany pf Etlipis 1@ th g, vdiuh comipeiseatis sp dfeat i ng
the feed columm to about 100C above the | evel at which the shock-1ike

heat i Ngredeitg the f26d niARRBSSy héatiag €Y féad eBluvir 1 2dBMt F60°C Bol® thedeld al >,
whi ch conprises the step of controlling the underpressure for exhausting

the gag@fn thE shdt®llikéiHehtiAd bdcupQ gases escape from the top of the reactor
and only mnimal anounts of additional outside air are drawn through the

feed col umér eRy@EPMEaccdriandd RRR 3Ry bR CRGRRN220AS, Whidh @&Mpridks Heakdppofl2 tO
16, which conprises the follow ng
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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addi tional steps: - production of the hot gases for the shock-Iike 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 the

shock-1i ke 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
Wi th ayccdffanbd GiRYan9lof QINERM tP1 PlQdEge an inert conbustion gas that
consists largely of "carbon dioxide 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 i mediate
vicinity of the shock-1ike heating. 21. Process in accordance with any of
Clainms 12 to 20, in which a reactor in 17 accordance with any of Clains 1
to 11 is used. 18
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