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Recht s dfagrieband(pl wepgetic atidizaldgsof/am fiype pbesfuse, e.g., with principally organic

constituents, but also such utilization of special waste. However, the reactor and process of the

example embodiments are also well suited for the gasification and melting of feed materials of
any composition 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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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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remove inside the entire circulating gas distribution system. Furthermore, the feed column can

be heated at only a relatively slow rate by the ascending circulating gas, so that, especially in the
gasification of waste materials that contain large amounts of plastics, pieces of waste material
adhere to the wall of the shaft and can ultimately lead to total obstruction of the furnace.
According to a first aspect of the present invention, there is provided a 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; 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
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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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that ar ﬁlag Itlfn;c (Iiigaxlljaleger E)P 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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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 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 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 aiso be useful to add other

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



this woul d be advantageous to the overall process. One advant ageous
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by a |l ock, a double flap valve system or a simlar device. In this way,

t he unceitg dbidiRd eplah@itme hefe, out side air and the escape of gases fromthe
charge is avoided to an even greater extent. It is advantageous for the
reactor to hahe fesd @aweit dndl ogsiblyl tho dadifiod nARsiaBKre FWintd BeGadetord BRRgh the
chanber and the gas exhaust chanber have an annul ar design, so that the

f eedi ng feedcbpering sy suigblefconheyagas et GG UA Secll cod@imi lA€is €rimadein this way.
circunference of the feed colum. This enbodinent is suited specifically
for uti Mhedeviebnf tie fpad codminh ¢ io ngmitoredf yeldvetahesudngs instoinents tieavaeshorent s
that are nore effective, for exanple, for other feed materials, nmay have 4
17 - Nov e Apreificatip Sherom berei rithei feed ldvabshoukhipmsingaibdohestweansa fndminfueeatidyy and

exhausting gases that are differentl shaped and positioned. It is
especi amaximyy devehg dbe minmum devsl isaelesied is sudhi oway that e feed: column; sacty asoa
designed wth a double wall, and a heat-exchange nmediumis circulated in

t he spabPUTKELNER i the appen sestioropf the meackdo paswent karge anapunts efowside aisifeodn i n
thi,s way tqQ reduce the stress on the wall material, and, on the other
hand, dEYENE H§ 16#%he feed material charged to the reactor and the

ed col unm,. addi heat can be

QEZBI edt 2: e P%%nggit}o&ﬁ stfgfl?%e%ﬁelem myreim%%é’é}?%hammﬁe;mn ;

above ShEERH ol HEwR TR TR Rl Pl SBRRIelEh Bl 1,
whi ch i I or.t ternial .uti,l.ization,and/ or energetic
o1 2B Heget b Seftionbop o fERbRI Resitteg o SR suhbe A of Sl "Bips
et ok SR ifrbit 06 LRRE bt bR BoREra MR AHE Hhe by hepbeROBRY ¥l 3 17
the reagdsOf ddiblehe Klviﬁﬂese;ﬁEglﬁli{egb%g @%hf‘,%%ﬁéﬁ §h&3§x§%§%§e§ﬁﬁ% vat er

content of the feed nateri argely evapor at ed, SO | nproves
the deséifctht@lt e dad HROPYRIChy 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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-.novenent of the feed batch. In a nodified variation of the process, the
feed-material is not predried or may even be cooled; in the,case o t
feed materials, cooling my be useful in preventing the fé2§° ﬁ@?%gﬁgfron1
adhering to the wall of the charging section. It is also especially

advant ageous 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 mTHefRéliBHRE hdt-bhatnRAMLdCtONSlis filfoNed Defw bya_ﬁ? flﬂféwsécaoﬁ Br oagh
the feed colum. This m nimzation of the anount of infi ?ra ed air present
i n the rhaotmitidisbétwéande prélnihLgUket-ré@mentaReidd @ e cidirkin® d6dtionXifdRs in

t he excess gas and also to keep the total anpbunt of gas |ow, so that the
subsequemntligmsry inanagsment secon hes tdefielisnirthest) e the pyrolybie st@long Heddis a

di scussion of preferred enbodi nents of the invention, additional 17

Nov enbersu@didSnardaserih dlipearossiettion of the deartdi fTheafréeonossdeetiolestthe BRaft Wi t h
reference to the attached drawing. The drawing in Figure 1 shows a

si npl i f ipseferablst dtdemt denibdes infthia traesitivoregion. aThis rethrresthevmtelvftdescennokthe ifesl. A
preferred enbodi mrent of the invention will now be described with reference
t o Fi gumeaterials and epypescbe farmation lof aldischarge aoaet $.0Thedischargd cor 9 & fofl cetteally
reactor, we wi|l also describe the process steps that occur in this
react or fram thecdfeed eqlwmain therpredivingnigedon. aThe disehargoensiedflatigns putragdhe margins,
cont ai ns or%anic material. However, as is apparent fraomthe attached patent

cl ai ns, SP Mt adregspace 1grms fherg.n(ien sunply deydees dare located 4n ithis uppsy anargingl

Carri careRion of e BT RStection 5 (/TN HoNR Rorbe WeY AFAMEIAR AL AR SRIAN o
eher S0y TR bR To bbb Sl e OB EoPBSRRRBR B ot e
425, P IR hei H B M TGP B SRR S i Ao
organi o e GiRhafERARE 8, F1RGEks TROML uBliBes bhy'afo B BAEnd B, A G0+
Jaact or "2ROD DL 4difees Phac BB ERS I 6o ARG RS to et Ainfil A fthid O,

feed opanine@xsmpRIsh6WahSid)4t A& JrRLemBitRin RhmbbAi 1, @r%itgﬂ Tiégée‘q&ﬁ?ﬁge %ﬁﬁ?ﬁ 1E2%

material utilization and/or energetic utilizati on. teria

pr ef er abhey/ b&ABS 1% tdpeRs BEPHepAB Tsh%)lﬁﬁ:hﬁﬁlﬂz@ 0C THEGRhAR]2 proafEQithE Recelday
reactor and the process described here are suitable chiefly for the

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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treatnment of ordinary household trash and comercial trash of a type
simlar to household trash. If, in the case of certain co siti.on f the
feed material, the conbustible components are not suffici gﬁﬁ?‘ip@heﬁﬁoﬁo
carry out the conbustion and gasification processes, conbustible materials
or energy sources can be added to the feed material. In this connection, it
I's possible to add a certain anmbunt of coke, as is done in conventional
processes, or to increase the total fuel value by addi ng wood. Under

certai n below U baneLs2 cir alb®be apcifted SvithSéxcbds %@, WHidh B e6ssibhy ARt BE@NT ar y
substances, for exanple, in order to affect the pH that becones

est abl i shaded.6 THe NoakehartiaPHiofenbinge re%]ﬁaﬁ lof thel disdhige dohe istkubjeted!td SRGLK-
famliar with, neasures of this sort, there is no need to give detailed

expl anatlike meatirgy whenlinéds fuppliedmitle theadonatndtiow §as, RWhick, veithoalitable \conirel, e6hsidts
are fed into the reactor through the feed opening 2 by suitable conveyance
equi pmrewchiefly of chxbed dixidenand4watar ¥apone The vetshrapidiasating ofi thel eatetialab t he f eed
colum 4 is nonitored by |evel -nmeasuring instrunents that are not

speci f i tahperathawi 80041600070 aire Selyeiapid dlydigl ¢f the nidedrial, aind @Bis peéveasit from
m nimum and a maxi mumlevel. The mnimum | evel is selected in such a way

that thedheff #0/H600ing 16 MeSwalP Fhstead! it 1845t hANRI co IS BRPES the $5dd BiteRhist he
reactor to prevent |arge anounts of outside air from entering the reactor.

The chaogiutg $€8ddiGeh, khé §rcfcé§slo<f\aeﬁidg%fwyméyses ProghétiisaFeddy Sdttin ictdh TR Mis
section 5, which, in this exanple, 1s used to predry the Teed materi al s.

The chaunppergestiti dfahe aaadtor NSincories pa9 dhar iy stisiiedtis RPREIP Merts @st PRrolysis

ad\'ﬁant ageously designed to be cylindrical or conical with a slight increase
i A~ cr os praslactsiaonsitbjastadots dombuitixnt toronly b elight elkiet, gy, ytolthabxtentehavanimag ®et i on
5 has a double wall with a space 6 between the walls, in which a

heat - exdtsangia thesigh the feed colnuml bthetis piled upahovd theslisshhige dotyy atichi® the extent
heat - exchange nmediumto the feed colum in the region of the double-walled
pr edryi Higt 8ieds rasried inte thet 1eagton Wish ftheefeedanateriadl Fusthprmdreadwsitoche prtereiasd. | t
Is possible to dispense with the space between the walls, and to supply
beat, fEPidheatiseof thy feedh mpterialsy fine dustn and swell pprticlesrare peickiytaasified ofies of

the reactor. The amount of heat to be supplied is calculated _ in such a way
that t hEPmRstads e b fhe.dust freatimantproblems Jhalhae DrERQIIYAATISED in PHAT- ol | | o

| argely prevented. Jn addition, water present in the feed material .is
dri ven BPFEHES t@voldrdy iw%&; i LAt ipulales sua v b SEteRue R ped 0 the
interfef e .rest of .the gasification process. In the prelimnary

epce with.th
heat - t r Sa¢ N “"’ése@tﬁpﬁl‘ﬁg,pr?ﬁ?é“?‘@ed colum 4 nmay be brought to a
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 pyrolys;is 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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possi:bly be conpletely elimnated, 1f predrying is unnece r n
basis of the conposition of the feed material, or the prei?ﬁ?ﬁ%@?ﬂE&%
heat-treatment section may be used to cool feed nmaterials in special cases.
7 17 Novenber 2005 The Prelimnary heat-treatnent section 5 is followed
bel ow by a pyrolysis section 8 At the transition between the prelimnary
heat-treat ment section (or the charging section, if the prelimnary

heat - t I @afe G ALsSRCH B8 fRATMAESN. ForThd e 8f'fle ttﬂ?tnﬁér% 9? gl;dgt&g?&i%lk g%aﬂi"

there is a sudden increase in the cross section of t ree

Cross sgefusd)thetrosiSectbadl tnarrBWiﬁfgefs aP1edst2i0 % S@fifch $OpIIRSed, Torl dkathpld, 3ySi L1 On

region. This reduces the rate of descent of the feed materials and”causes
From t neopSaq iR, o e SFrABaRaRE Pt of U bR LA S1E B Sojle e Lol 6P AfHL .
10 are RS, 82 el ibofne i SORREL B Bipbof by ar: BE0ol ol o
chanber 110 iy hES xS spio et SodBRhORTLr Br R iin 36 ikiRuid BBnd e,
level 0Eﬁcﬁr§%rﬁi§??gﬁ§1§§;g§%é§§ﬁ{lﬁegcl§! 418 ch;'t_&‘?ecf)ﬂ[)ﬂlo - r%%ﬁ%g%ggaagéfa?g oo lﬁg_nber

10 isto fe I scharge cone devi Cc®&s

| \ R . J° Cone _ | et hat
may al spn bhefl@HbONARNAS jet bRrneP U thdfikd fre \ﬂ?‘% zéé(’j‘@ﬂcdgr lljxﬂéctﬂ)%gt%? HeY a

make it possible to supply hot gases to the I's end;, in

the exaplich the evitrdIRASupplY of BESULRB]! FREPHSEIsAINPORABEY cahlbe M, With the
eg/LjI pped with at | east ~one burner 127 openS into the gas supply chanber
10

Thegbalrofadjuiingthedhlesy APsupefREGR YonetOla digived Whipethtine. HF HeafupphyYorf ed
tangentially to the discharge cone 9 via the conbustion chanbers and the

gas suppkygenfanthéy purposenio dhalleqehte(if) ddi aeimiple, ey fitdrialiowith aisuffiticifigmgt s or
several burners nmay be used, if this is desirable for achieving the nost
uni f or nenepgis valoe erchtenipbragily finavadable at this pesitia) cextdiinally supiplied ifued gasestohe
burner 12 is suitably carried out with a deficiency of oxygen, in order to
pr oduc eexngss gases olgainhd Sronnike gaactay dain besnpplicst thragh dlie mjetipn deGoes. nbhe
nearly stoichionetric conbustion. At least in the start-up operation, the
bur ner #erificrzanplogherdiers; the uppsriinigetionedeyiaendf acemsedtfon thegtystginaticiand

di rect% fromihe reactor. For exanple, natural gas, qil, the_excess gas
- produc ePFPda?&détm olexygens Arecthy below dhrclexeli o theprast-sestonal memgwing. Thiser

use, 1 Xt ur.es, i ) Xt ures, .dust-gas_m xtures, .or other nedia

t hat g?]éa%snmtgr %fqrggplpxé %g Iagnbg%@sl@ 7 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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may be used. As soon as the reactor has reached its operating state, which
wi |l .be described 8 17 Novenber 2005 bel ow, the burner 12 f@g al so f@
pperated with excess gas, which has possibly first been cledf 5t eed
material present in the region of the discharge cone is subjected to shock
| i ke heating when it is supplied with the conbustion gas, which, with
suitable control, consists chiefly of carbon dioxide and water vapor. The
very rapid heating of the material to tenperatures of 800-1, 000C causes

very ra b§§l§i f ﬁ“{ﬁg erial, and this prevents it from adhering and
bondi ngBto t e Wall‘T(é H?lbns %r at Ieast partial congloneration of the feed

materials  ORelfPthe Inﬁblﬁﬁgdhﬁd rl{egﬁ%éJ%&%ﬁSE 4 Olfhefy i\ ﬂagu&lohfsg%{{?ﬁ@()shf hich

products is already set section o reéactor.

Since t i @hed tddfual SubstpRds! s‘ﬁﬂ( ﬁﬁﬁh@@ﬁﬂ&l s‘tﬁg c'lﬁfttresﬂéh@é ﬁnfy r’?ﬂé’l%ﬂlﬁctloﬂrsgaibq} S

are subjected to conbustion to on t extent, I.e e extent

that ai po®@BipHSes HgaaWrhiddt ERAABLS th}ewﬁ@ﬁ@x&e@é HiSds 4rd éﬁﬁuétéd PA&Adit Elgjgﬂve

the discharge cone and to the extent that air i1s carried into the ctor
Wi th t hef firesthimted dasés mirstrfldve g btk thel vt LB8e 1 NhEDE Sediitflon k6 2 BeALH NI
of the feed materials, fine dusts and small particles are quickly gasified
or  conbyshechked vesidual sibseincestieldw gt e bnd)r The eagks hftedieadebythe ¢abog ! Y
arisen in prior-art processes are avoided. |Instead, dusts and particul ates
may nowpiesers s theneduation| zone @2e dn iparticolr, daglesh diekideiigtaverted pecarborc
proportions. The feed materials then sink lower in the pyrolysis section 8,
and pyr slopgxide,sindtdatbonextitl presenein e dutkomaterialis consumeddindghusendetgoes further
mat)erl als that are being conveyed in the center, which are |ikew se heated
by-’heat gasifigasiprr Asthey pass Ithroigh the neduasiongiose 22,cthi gases realeé cocled,sotthasithet | y
I nsul ated and/or jacketed, so that, if necessary, a heat-exchange nedi um
can be wimbadxhaeted athr Iadgﬁceﬂlyecommﬂﬂ)lb edmypeeatuic) prefetably. abblae8G0FDB00° M The
thermal insulation and/or the amount of additional heat supplied by the
heat - exexhanged exdisigased SreGabssquaditBdfed InstUunbwa) WRdboliIBAhnd /e pheRehtiofiBiaged al S
in the lower region of the pyrolysis section 8 have a tenperature of

pr ef er adidytoguiatile convelpiry aifdhent (eonipreper ai bilosved)e Sin the ghdifitdrion of @@Jsmwﬁﬂn
be systenatlcally adjusted to the specific feed materials. A nelting and
super hepredomingaily prganit4conyponents; fou ehmhple; dbvat BO+90I% of thesxcéss @aseS areThe

cross section of the reactor narrows in this section, as a result of which
there iavaiablpangiel gas farangerial andicarepergetiooBlization. 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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rate of descent of the feed material. For the exanple of the treatnent of
predom nantly organic refuse, the cross-sectional narrowing is at &gaft
10% which is produced, for exanple, by conical tapering bf Npyfgber200
correspondi ng part of the shaft at an angle of about 60 to the horizontal.
In addition, the nelting and superheating section 14 is equi pped with upper
i njection devices 15, which, in the exanple shown here, conprise several
oxygen | ances 16 distributed along the «circunference. The oxygen | ances 16

are protgek&tids 0 'nge\f & Ak %ﬁ?"“tﬂﬁ gf %ogelpﬁia%?ﬁ%fca%gﬁﬂﬁ ed, {tls QE4AR4 from the

enbodi nents, jets, burners, e are used as upp%r I'njection
comos: tebie iheniaf 7, K2n Kb, efibemiiRh Y RoontiTiadB o oo TG
T A oo SR i I W BPnr T B
et e e AEDECCI, S e LSCRRE Bl AN QS R
e L B P T N R e e
oY ose- ok CaERgg mECrRA Sta Al 80 By o HGthe R bthte PE AR sBYGIE 17
(e 529! o leabbs U B DRSPS APy RS B!
oo ST TRBFPAA AR Oy il bR e
PYT @t ¥Silsd> SHREdus Pat hfetapdfae valieduap h&ﬁé &eH%&veéﬁda%xaﬁpleIBﬁ'mﬁ&' Bp! y of

oxygen in the hot zone is controlled in such a way that cohbustion takes

pl ace i adjubed pcesangao U fedd dtitdriicmatare o BX pfRBsseahe H;dﬂe%h@?ﬁic&ssh%aﬂﬁe.t 0
a further increase In tenperature and to extensive coking of the residual
subst andeis abb dldae thapondericertialcircdistahic@SPiarditiet 10 prévenhlobging, @efeedl? i S
adjusted in such a way that slag-formng mneral constituents and netallic
const i t metdrgalawdl halettode sibjeeted 20 meekmmival redfuctidrebdfematiediny chasgddstoahe esuctor.
contained in the feed nmaterial (e.g., heavy netals) is dissolved in this
nol t en dAgpendiag on thecfead matsriatearsl ompihe desiradesnd rbdugty, Hemayl beqpnatonecessaryt toe
bottom The residual substances, which are coked as extensively as 10 17
Nov enbe pdd oertain additipnal materiantosibe feadiknstarials do stabdize thet thermnd value g topimdrease
superheg;ie: n% section 14, there is a reductjon section 20, in which the
coked r Biieldiof $xerss &b anddp rproye slagommation, basicingiaadslagdlomience tine. The

reduction section . .
fft 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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20 conprises a gas exhaust chanber 21 by which excess gases are exhaust ed.
Accordingly, all of the exhausted gases nust flow through th the t
zone 17 and a reduction zone 22 formed by the coked residﬁi °§¥Rﬁ?%&ﬁ%s
bel ow t he hot zone. The gases are reduced by the carbon present in the
reduction zone 22. In particular, carbon dioxide is converted to carbon
nonoxi de, and carbon still present in the bulk material is consuned and

t hus undergoes further gasification. As they pass through the reduction
zone 22, tiltensgassthgameediatd oalbeilg dschdrfailfrdnh 8 médihgpepeeThis piddRdesat a
technically controllabl e tenperature, preferably about 800-1, 000C. The
exhaust ed cerbustirngy gasifiggtionsvibwutytherpctyrdnee of exgtdossonswn thetlkee ool i ng and/ or
purification stgges nd {o,suitabl onveyi ng .equi pnen %Fo sor or
blower) 1 nt nedgiade: B ambaHDgr e ey iHe HnopH RUE I HIANS SoGT I PE e
COMPONENt Sreal:fh EX AR Granfhiglthe Hraliiboth hific AR ASAR bBbRioR A D! € as
fuel gas for mateéerial and/or energetic utiTization. I'n this regard, a

parti al stexpatthefwhealothtt types dTecdbaatoridlears upgl medifiagtionnbethe adakbr peoduced gas

to the above-nentioned burner 12 and/or to the jnjection devices, and in
thi s case ne¢asearyeiorseivy Groerally sneaking spemal pasteimterials or deed magrilswith &irount  f or

this partial..stream ain, the s .exhaust chapber 21 vant ously (but
not - neces Sapiey FaRtelf b fetfa B AR Fio GASTBG oir b ERURERRN:

connect ed pifcigieRal %Eedoﬁaﬂﬁ#%%ﬁﬁé in hdrEfht dfBiYprintipRAvill PRddothid®e. 1Ss hieg at ed
bel ow t he gas exhaust chanber 21. The noltéen netal and nolten sl ag

accunul at gossibl¢ tvecolbaretdiffiént types ehfeed matehalk. Tdinslt nalotganicrfaddanatatials, itdsmai ns
liquid, Iower injection devices 26 are installed directly above the nolten
material RAPIHEPERRE, Gaustentticaly addfasdaatesals with a highewgugray valuskesn in the
dr aw ng, %pei%f%ﬁéiﬁﬁﬁm%ﬂ%%ﬁla %ang%ﬁﬁgfeveral oxygen | ances 16 (possibly

wat er - cool ower 1Thnjectroh devices 26 may be designed and operated
in alternative oMy toddRatiASarRFEHRINRAE oBBE fch@br df heliRniiciaBd Be pkddess ogpper

i njection devices 15. By injecting a suitable anpbunt of oxygen, gas, fuel
gas, or t lie ihvdotipn niak erisedidne marfoars epdcific areas aflinplitawnt o a sufficiently high
tenperature to maintain the material in a 11 17 Novenber 2005 nolten state.
After a certain anount of nolten material has accunulated, it is drained
fromthe reactor through a tap 27. For exanple, tenperatures of about
1,500C are suitable. The distribution of the total anount of oxygen/fuel
gas supplied to the conbusti on chanber 11, the wupper injection devices 15,
and the |l ower injection devices 26 should be optim zed according to the
type of feed material and the other process paraneters with the goal of
extensive utilization of the feed material and m nim zation of the anount
of pollutants in the residual material.

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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Experts will understand that, for exanple, for reasons of cost reduction,
i nstead of oxygen being supplied, an oxygen/air m xture o n ox [fuel
gas mxture nmay be supplied. It is also obvious that the {éﬁﬁ@F@%%% 5

val ues that have been given as exanpl es should be adjusted according to
the feed materials that are to be processed and the desired processing
rate. It is also clear that, under certain circunstances, in order to
prevent clogging, the feed -nmaterials will have to be subjected to

mechani cal red@%sﬁg%?%ﬂé&, Which §p&Afo 3RS ié‘E‘e_c%i ximatoRRE I 18@ on the

feed materials the desired end products, beconme necessary to

add cer t aippia i @bss ¥BLRh oAl frdidhitic 106 GastBAlHedbPtoltRe dik@tdd dfet he

thermal value, to Increase the ylL%hd of exCess gas, and to iInprove sl ag

formation, basigideding dupbBGitihs Q@¥on, fvhich AYbERd BEISW RMSRrdIRiRBcHoRasd RD i N
the reactor, they can be advantageously fed into the "reactor through a

i qui d i nicR&hét@MizcB®yla niProwidld &0sRBMsH;| Nt 0 the gas supply chanmber 10 or is
conbined with other gas supply devices. Water, water vapor, or other
liquids to be diygRrmRed devidésCthidih RHiE 8ledcfpyaitt Mddh ik kepplich toMecct i on port
30. This not only disposes of the liquids, but also nakes it possible to
control t RRting ARESBEMERING bediibR irmMedidtels BBIBWIERN MBS RFrowin} o fAE Gbssi S
process, and/or the conposition and tenperature of the excess gases. |If
necessarygeciigt S that are to be disposed of may al so be introduced into the
process through a dust charging device 31. The dust charging device 31 is
preferably a nmefedidign Rchén, whithls Ipataieslobthomgting fd sqpiieatingakctioR@nd har gi ng
section 1 and prelimnary heat-treatnent section 5 and opens in the
vicinity eémprizes @i sxhlast §&vicesBrofigh Whhedikodse gadebareiibihastad;e conveyed
directly into the vicinity of the shock |ike heating of the feed
materi al s, so thatarthivéih Bap belol]jiecietattion séediod Tor Noagmnideing 200 Brainifigens e
heati ng i nmedi ately upon being discharged fromthe netering pipe. This
produces noitetbmstal avd moltegakief andat i on wi t hout the occurrence of expl osions
or the like. Although the enbodi nent specifically explained above is

sui t abl e espect biweyinjetion denices riE@tigewhich gasndrgcath modiamds sopblieddjjecthf r ef use
with organic constituents, it will be obvious to the expert that when

ot her typetovethefmettnmmtteaial addbadove thepadexhmmd dévicate mesem bolidificatiemofitbe ar e
necessary or useful. Cenerally speaking, special waste materials or feed
mat er i al smiterhmaterialel ati vely hi gh nmetal content can also be treated; in
sonme of these cases, the gasification principle will predom nate, while in
ot hers t he nel Likmgctpr inccqptiamcamlith Qaiedgcharatteized by its fadt slait a podigiilphe t o
conbine different types of feed materials. To nelt nonorganic feed

mat er i al sheai-tredtrgent 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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possi ble, for exanple, to systematically add feed materials with a higher
energy value (e.g., organic refuse, old | oad-bearing wood, or the |ike).
Qther nodifications and refinements of the reactor of the [TNeWIPER2RA t he
process of the invention may arise fromvarious specific areas of
application. CLAIMS) 1. Reactor for gasifying and/or nelting feed
materials, which conprises - a charging section with a feed openi ng,

t hrough which the feed nmaterials are charged to the reactor from above; -

a pyrol ysisuseak Eyg@ﬁs j [ at ed
beFXM/tKeh%Bregégﬁﬂg seg |o%@§§%BV§2¥@gg%%%%%%%gg%ggﬁggg?g?ﬁgL?g% mat eri al
f . . : . _ H
A e T o

and t hr ough, Wbl G i3k » ARARR 6P %e{ & of Hagtcggrlggi;%%teﬁﬁahg&d%@% e cro® el ting

and superheati'ng section, ( ocated | e pyrolysis section and
I's charagl®bh getle B%oﬂzsﬁ%&ét%‘ﬁ‘i@ I&Eﬂ,%r‘fce%%liéa%ghé crHRRRLHdnYr RS 0G HEVI Ces,

t hrough which an enerdgy-rich nmediumis supplied to the nelting and
super heat igPhe PRIy hENRAL BB %clil OW a | evel of the narrowi ng of the

cross section; - a reduction section, which is |ocated bel ow the nelting
and super heat i BOR&R irPAcdshce GRMITILRES cHARCIENRA BT thBMIthR e dafsiPPGN Whi ch
excess gases are exhausted; - a hearth with a tap bel ow the reduction

section f @evies et gdsieRBhudtideviedsatd Urfdfbed FRMPH afBRbhdthedtCumRIch&bfthag; and -
| ower injection devices, through which an energy-rich nmediumis supplied

directly rabeyve the nolten material and bel ow t he gas exhaust devices to
prevent solidification of the nolten material. 2. Reactor in accordance

with Caiml, ¢hRdekealiczadaity withtn)aftlathal 1%, RhAhdteiARAbY the oA that tRat ment
section is |ocated between the charging section and the pyrolysis section.

3. React OpyrolysR@edtotl adeRighbd Witkh fickRted walnRYy Redkedr atioay spir ih abichizhat t he
prelimnary heat-treatnment section is constructed at |least partly with a

j acket ed wedtlexéhangd Badiemas Spakedoet ween the walls, in which a
heat - exchange nedi um can be circul at ed.

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

15



4. Reactor in accordance with any of Clains 1 to 3, characterized by the
fact that the gas supply devices are designed as a gas supply chanber,
into which at | east one conmbustion chanber opens, such th];)?tDN EbeLtYast i on
chanmber is equipped with at | east one burner, which furnishes hot gases at
a tenperature of about 1,000C to the discharge cone via the conbustion
chanber and the gas supply chanber. 5. Reactor in accordance with any of
Claims | to 4, characterized by the fact that the charging section,

possi bly hsudl LbbihBakyisheat - treat ment section, the pyrolysis section, and
the 14 17 Novenber 2005 reduction section are cylindrical or show slight

coni cal expansij@rpbRuab sty Aabt ABking el nﬁi%ﬁals,%ﬂﬁdﬁ'coﬂnﬁﬁ@& the Q11 chfe
chargi ng section and the prelimnary heat-treatnent section is at |east
three tigRgs:greater than a diameter of an upper end of the charging
section; and that the cross section of the pyrolysis section is at |east
twi ce as great . &gmidier RbPSHuRL bt 8MarSdly sh16ldtPREH 08RMe i sHahAikR&lctd¥ nary
heat -treat ment section. 6. Reactor in accordance with Caim1,

characterized byhdcheikb d6dting BrtfeddDhO@ShBHPPlyihg HIEWiseES addPpdrheriga® exhaust

devices are arranged annularly around the circunference of the reactor. 7.

React or iﬁ}ﬁ@@@ﬁﬁd@@@mmw&dwe@fs;ﬂ ains 1 to 6, characterized by the fact
that the pyrolysis section is designed with a jacketed wall to create an

addi tional spacgrodicidh Bt zane NQASwENSRRRYR tdiBstrdtives sHooe [,000°ated. 8. Reactor
in accordance with any of Clains 1 to 7, characterized by the fact that the

upper andégppltifieeneiyartichi h¢dit | on devi ces conprise several oxygen |ances or
jets arranged annularly around a circunference of the reactor, through

whi ch oxygen or c@antisiéniofth©pyrblysib progacs sndlingsangphdtailic arfd mine@Ct@ktituents
accordance wwth any of Clains 1 to 8, characterized by the fact that the
gas suppl thatmuy Bepresne and anasivedoking bf @sidia] whatket off tecfcbdmatefinlks in thhhough
which Iiquid or gaseous substances can be supplied. 10. Reactor in
accordanceonstth any of Clains 1 to 9, characterized by the fact that a
dust charging device is also provided, through which dusts can be supplied
directly at thedhwinglall glses ddvanveaxirarodgidthe feed solsman,tthronghiikd hae eonet drel char gi ng
section and the pyrolysis section. 11. Reactor in accordance with any of
Clainms 1 thooupf,arehatioczeeilaattdbylowitbe hatzbnd;hat t he
- 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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charging section is sealed largely gastight at its upper end by charging
the f.eed materials 15 17 Novenber 2005 through a | ock nechanism  12.
Process for gasifying and/or nelting feed nmaterial s, mhicH7@8ﬁﬁW@§é@0§he
following steps: - formng a feed colum that is largely shielded from
outside in a shaft-like reactor; - shock-like heating the feed col um by
supplying hot gases in an upper region to initiate pyrolysis in the feed
materials; - producing a hot zone at a | ower |level with tenperatures above

1, 000C hymirfitRR 1év19n8 A 6h R mhinGBydiEdi @; - conbustion of the pyrolysis
products, nelting any netallic and mineral constituents that may be

present, and exdjeisbMfHIRKmEmam VA8 HUlkh Wah'ﬁg%t(g{&e H‘}g c%ﬂeig]gn g;'sméin%eﬂl forh"

the hot zone; - drawing all gases downward t
t hr ough théeuthidt eavifehmenb By rélivie BeRelyGadkdd REI #RRSil 6VeaHe RELPYY Wilith AR
zone; - drawi ng off reduced excess gases fromthe reactor in a region o

t he redushockolikeipsading occugcunul ating any nolten netal and/or nolten slag in
a | owernost section of the reactor; - introducing of energy-rich nedia
directly abous. tRreces tLisacbadanck withtaap off@liims db tb a4, Waichicddprisés the skprogl t en
state; and - tapping the nolten material as necessary. 13. Process in
accor dapegiryinghhdtead Matetial ? H&tinh (R R Qolufrittb a88HCH0°CALLYOMS 18e] b€

exhaust ed excess gas, liquid fuels, or particulate fuels are supplied as

t he eneﬁ:ﬂﬂcﬂﬁ@@h&&qiﬂé-hea&%o&rui’&ess in accordance with Claim12 or 13,
whi ch conprises the followng additional steps: - nonitoring of the

reactor | evel6, $oddsin 4cb6rdbfROWRR LHYBf Chimb Hays |15P$vﬂf§§}cgs ﬂ?é‘steﬁégﬁp%? 17

Novenmber 2005 a -m ni mum | evel and a maxi num | e ment o he

mi-di mu mewrittolling theSun@brpfesi@y foNathabiéting/RE gases) s6Mat Wirtahltyehsl8sket E&%pe 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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t he outside environnent by relatively densely packed feed material above
the level at which the shock-1like heating occurs. 15. Process in
aceordance with any of Clainms 12 to 14, which conprises tht Newgbgs2005
*predrying the feed materials by heating the feed columm to about 100C above
the I evel at which the shock-like heating occurs. 16. Process in
accordance with any of ainms 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 ihe reactor and only mnimal amounts of
addi t i orgtordanceivith anyroffrlaings hithil KrWeEGh the feed col um from above. 17.
Process in accordance with any of Cains 12 to 16, which conprises the
following additional steps: - production 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-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 Claim 17, in which the conmbustion takes place
with a deficiency of oxygen to produce 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 managenent 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
vicjnity of the shock-like heating. 21. Process in accordance with any of
C-dinms 12 to 20, in which a reactor in 17 17 Novenber 2005 accordance with
any of Clains 1 to 11 is used. 18
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