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(57) Abstract: The invention relates to a method for producing molten material, wherein oxygen, reducing agents and iron that has
been reduced in a reduction reactor are introduced into a melter gasifier (3). The reducing agent is gasified with the oxygen and
the heat thereby produced melts the reduced iron. The coupling gas [rom the meller gasilier (3) is used at least as a portion ol the
reduction gas. Reacted top gas is withdrawn from the reduction reactor (1). The aim of the invention is to increase energy efficiency
and raw material efficiency. T'or this purpose, at least a portion of the thermal energy of the top gas and/or of the portion of the
reduction gas used as the cooling gas and surplus gas is used for indirectly heating at least one additional gas that is used in the
method. At lecast onc heat exchanger (15, 18, 21) is arranged in a line (9 and/or 23) for the top gas and/or the portion of the reduction
gas used as the cooling gas and surplus gas, at least one additional gas used in the method flowing through said heat exchanger (15,

18, 21).
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(57) Zusammenfassung: Bei einem Verfahren zur Herstellung von geschmolzenem Metall werden Sauerstoff, Reduktionsmittel
und in einem Reduktionsreaktor reduziertes Eisen in einen Schmelzvergaser (3) eingebracht, wird das Reduktionsmittel mit Sauer-
stoff vergast und durch die entstehende Warme reduziertes Eisen erschmolzen, wobei das Kuppelgas als zumindest ein Anteil des
Reduktionsgases verwendet wird. Reagiertes Topgas wird aus dem Reduktionsreaktor (1) abgezogen. Fiir eine ethhte Energie- und
Rohstotteffizienz ist dabei vorgesehen, dalli zumindest ein ‘leil der Warmeenergie des ‘lopgases und/oder des zur Verwendung als
Kiihlgas und als Ubcrschussgas vorgeschenen Anteils des Reduktionsgases zum indirckten Aufheizen zumindest cines weiteren, im
Verfahren verwendeten Gases genutzt wird. Dazu ist zumindest ein Warmetauscher (15, 18, 21) in einer Leitung (9 und/oder 23)
fiir Topgas und/oder den zur Verwendung als Kiihlgas und als Uberschussgas vorgesehene Anteil des Reduktionsgases vorgesehen,
welcher Wirmetauscher (15, 18, 21) durch zumindest ein weiteres im Verfahren verwendetes Gas durchstromt wird.
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Method and device for producing molten material

The invention relates to a method for the production of molten
metal, oxygen, a reducing agent and iron reduced in a reduction
reactor being introduced into a melt gasifier, the reducing
agent being gasified with the oxygen, and the reduced iron
being melted by means of the heat which in this case occurs,
the cupola gas from the melt gasifier being used as at least a
fraction of the reduction gas, and reacted top gas being drawn
off from the reduction reactor, and also to a plant for
carrying out the method, with one or more reduction reactors
having a reduction gas supply, with a melt gasifier having an
oxygen supply, and a supply system for reducing agent, at least
one line for the supply of the cupola gas from the melt
gasifier into the reduction reactor and at least one line for
drawing off the top gas from the reduction reactor.

In melt reduction plants, as described, for example, in DE 36
28 102 Al, oxygen with a temperature of 25°C and a purity of
295% by volume is injected into the melt gasifier via the
nozzles in order to gasify the reducing agents (predominantly
coal and coal briquets) and make the required heat available
for melting the reduced iron. The cupola gas from the melt
gasifier (ESV) 1is used for indirect reduction in a fixed-bed
reduction shaft (FBRS) or in fluidized-bed reactors (WSR), and
is thereafter drawn off as top gas. The purified export gas,
which is composed of the blast furnace gas from the direct
reduction assembly and of the cupola gas from the melt
gasifier, has the following typical analysis at 1.5 barg: CO
45% by volume, CO, 30% by volume, H, 19% by volume, H,O0 3% by
volume and N, 3% by volume. It has to be delivered for
utilization and overall energy optimization on account of the

gas excess.

2713471_1 (GHMatters) P80577.AU
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However, not only the top gas or export gas from melt reduction
plants contains large sensible heat quantities (top gas
temperatures lie around 250°C-500°C), but also the fraction of
the reduction gas which is not introduced into the reduction
reactor, but is used as excess gas for the pressure regulation
of the plant and as cooling gas. The temperature of the
reduction gas lies around 700°C - 900°C. To utilize export gas
in a power station (steam power station or gas and steam power
station) or for metallurgic utilization (for example, direct
reduction plant), the gas has to be purified of the impurities
(dust, tar) contained in it. For this purpose, nowadays, wet
scrubbers are mostly used, which at the same time cool the gas
to about 40-45°C and thereby extract the predominant fraction
of the sensible heat from the gas. The heat is dissipated by
the process water and discharged into the surroundings by a
cooling tower.

According to the invention, the method is characterized in that
at least part of the heat energy of the top gas and/or of the
fraction of the reduction gas which 1is provided for use as
cooling gas and as excess gas is utilized for the indirect
heating of at least one further gas used in the method.

According to a first method variant according to the invention,
there is provision for at least part of the top gas to be
recirculated into the reduction reactor after at least cooling
or cleaning and heat exchange with the hot process gas. By the
recirculation gas being heated after heat exchange with the top
gas or the cooling gas from approximately 40°C to 400°C, larger
quantities of this gas can be recirculated upstream of the
reduction shaft and utilized as reduction gas, without the

installation of a reduction gas heating furnace being required.

According to a possible method variant according to the
invention, there is provision for cleaning to take place by

2713471_1 (GHMatters) PB0ST? AU
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means of a wet wash. This allows simultaneous cooling or

cleaning.

For this purpose, advantageously, there is provision for the
recirculated heated top gas to be administered to the cupola
gas and to be supplied, together with the 1latter, to the
reduction reactor, preferably particulate contents, before
entering the reduction reactor, being separated from the gas
mixture.

According to a further method variant according to the
invention, at least part of the top gas can be introduced into
the melt gasifier after at least cooling or cleaning, and heat
exchange with the top gas and/or of the fraction of the
reduction gas which is provided for use as cooling gas and as
excess gas. By the gas recirculated into the melt gasifier
being heated, higher injection rates of top gas, recirculated
product gas from a CO, removal plant (for example, pressure
exchange plant, amine scrub, Benfield scrub, etc.), from fine
coal injection or synthetic injection, etc. are possible, since
heating is compensation for the adiabatic flame temperature
(RAFT) which per se is lowered due to injection.

In all instances, advantageously, the recirculated top gas is
compressed before heat exchange and/or its carbon dioxide
content is reduced, preferably to 2 to 3% by volume, after

cooling, preferably to 30 to 50°C.

A further variant of the method is characterized, according to
the invention, in that the heat energy of the top gas and/or of
the fraction of the reduction gas which is provided for use as
cooling gas and as excess gas is used for heating the oxygen
for the melt «gasifiexr. The heat released during the
gasification of the coal, coal briquets and, if appropriate,
coke with oxygen is required for calcining the aggregates, for

2713471_1 (GHMatters) PB0577 AU
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heating the fixed bed in the melt gasifier (coal, coal
briquets, DRI, additives) and for melting the DRI. The higher
temperature of the oxygen which is injected into the melt
gasifier via the nozzles or via the dust burners results in a
lower reducing agent consumption and therefore a saving of coal
and coal briquets as reducing agents. Furthermore, the quantity
of oxygen can likewise be reduced. By the oxygen being
preheated, higher injection rates of top gas, recirculated
product gas from a CO, removal plant, from fine coal injection
or synthetic injection, etc. likewise become possible, and, in
combination with the recirculation of a heated top gas or of
product gas generated from it into the melt gasifier, the
recirculation quantity of top gas or product gas, etc. can be

maximized.

For safety reasons, in this case, there is provision for heat
exchange between the top gas and/or the fraction of the
reduction gas which is provided for use as cooling gas and as
excess gas and the oxygen to take place via a transfer medium
and two heat exchange processes. In this case, waste N, or

steam is preferably employed.

Advantageously, the transfer medium, after heat exchange with
the oxygen, may be utilized, at most together with a part
stream of the uncooled transfer medium, for the preheating of
éombustion gas required in the method.

In any case, there may also be provision for the heat energy of
the top gas and/or of the fraction of the reduction gas which
is provided for use as cooling gas and as excess gas to be
utilized for steam generation.

Preferably, in this case, the heat energy of the steam is used
for heating the oxygen for the melt gasifier.

2713471_1 (GHMatters) P80577 AU
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The plant initially described is characterized, according to
the invention, in order to achieve the set object, by at least
one heat exchanger in a line for drawing off the top gas and/or
in the cooling gas and excess gas system, at least one further
gas used in the method flowing through said heat exchanger.

What is in this case to be understood as a cooling gas and
excess gas system is the 1line system through which that
fraction of the reduction gas which is intended for use as
cooling gas and as excess gas flows after being separated from
the reduction gas stream conducted into the reduction reactor.

According to a possible embodiment according to the invention,
the cleaning assembly is designed as a wet washer, so that
cooling and cleaning can take place simultaneously.

In order to avoid dust deposits in the heat exchangers, there
is advantageously provision for the or each heat exchanger to
be designed as a tube heat exchanger or tube-bundle heat
exchanger and to have the top gas flowing through them from

above downward.

According to a further embodiment according to the invention, a
return line for the top gas emanates downstream of the cooling
and cleaning assembly for the top gas and leads to the heat
exchanger, and the return line leads from the heat exchanger
further on to the reduction reactor. Consequently, a large
quantity of gas can be recirculated and used as reduction gas
without an additional reduction gas heating furnace.

Advantageously, in this case, there is provision for the return
line from the heat exchanger to issue into the connecting line
for the cupola gas between the melt gasifier and reduction

reactor, preferably upstream of any particle separator.

2713471_1 (GHMatters) P80577 AU
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A  further embodiment according to the invention is
characterized in that a return line for the top gas emanates
downstream of the cooling and cleaning assembly and leads to
the heat exchanger, and in that the return line leads from the
heat exchanger further on to the melt gasifier, preferably runs
as far as the issue of the oxygen supply and parallel to the
latter.

The highest possible flexibility in setting and influencing
method parameters, in conjunction with the highest possible
energy recovery in each case, 1is ensured in an advantageous
embodiment of the plant in which a compressor, at most also a
cooling device and a carbon dioxide reduction stage, are
inserted upstream of the heat exchanger, the outlet of the
compressor and the outlet of the carbon dioxide reduction stage
leading into a common supply line to the heat exchanger.

So that the recovered heat energy can be utilized, even with
the highest possible degree of safety, for heating the oxygen
for the melt gasifier, the plant is advantageously configured
in such a way that, in the oxygen supply to the melt gasifier,
a further heat exchanger is inserted, which, together with at
least one heat exchanger through which the top gas and/or the
fraction of the reduction gas which 1is provided for use as
cooling gas and as excess gas flows, forms a circuit through
which a heat transfer fluid, preferably in 1liquid and/or

vaporous form, flows.

In this case, for optimal energy utilization in the process,
there may be provision for at least one further heat exchanger
for at least one combustion gas required in the method to be
arranged in the circuit of the heat transfer fluid.

The invention will be explained in more detail in the following

description by means of a preferred exemplary embodiment and

2713471_1 (GHMatters) PB0577 AU
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with reference to the accompanying drawing.

Particulate or pellet-shaped iron ore, if appropriate with
unburnt aggregates, is fed into a reduction shaft 1. The iron
slurry generated in the reduction shaft 1 and the partially
burnt (calcined) aggregates are introduced via discharge
devices 2 into the head of a melt gasifier 3. At the bottom of
the melt gasifier 3, liquid pig iron and, above this, liquid
slag collect, which are drawn off preferably discontinuously
via taps. The melt gasifier 3 is supplied from a storage shaft
4 with a gasification agent, preferably coal or coal briquets,
in any case mixed with screened-out undersize of the iron ore,
which could not otherwise be used for the reduction process. An
oxygen-containing gas is supplied in the lower region of the
melt gasifier 3 via gas lines 5.

The generated reduction gas is led out of the head of the melt
gasifier 3 via a line 6, freed in a hot-gas cyclone 7 of solid
constituents, in particular dust and fine-grained pyrolyzed
coal, and then passes via a line 8 into the reduction shaft 1.
In the latter, the reduction gas flows through the heap of iron
ore and aggregates in countercurrent and at the same time
reduces the iron ore into iron slurry and partially calcines

the aggregates.

The pyrolyzed coal dust separated in the hot-gas cyclone 7 and
other particulate contents are recirculated to the melt
gasifier 3, preferably gasified when they enter the latter
through dust burners which are arranged in the wall of the melt
gasifier 3 and to which oxygen-containing gas 1is also

delivered.
The at least partially consumed reduction gas is drawn off at

the upper end of the reduction shaft 1 via a top gas line 9 and
is supplied to the cleaning assembly 10 as export gas for

2713471_1 (GHMatters) P80577. AU
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utilization and overall energy optimization on account of the
gas excess. A fraction of the reduction gas 1is wused for
regulating the pressure of the plant and as cooling gas. This
fraction of the reduction gas is separated by means of the line
23 from the reduction gas stream conducted into the reduction
shaft 1. The line 23 is therefore the first part of the cooling
gas and excess gas system. The reduction gas wused for
regulating the pressure of the plant, called excess gas, is
admixed to the export gas downstream of the cooling and
cleaning assembly 11. The reduction gas used as cooling gas is
recirculated, downstream of the cooling and cleaning assembly
11 and after compression in the compressor 24, into the line 6
via the line 12 upstream of the hot-gas cyclone 7.

In order, then, to make the export gas usable for the process
itself in an energy-optimal way and preferably employ it at
least as a fraction of the reduction gas required in the
reduction shaft 1, at least part of the export gas is branched
off, downstream of the cleaning assembly 10, via a line 13 and
compressed by means of a compressor 14 having as high a suction

pressure as possible.

In any event, excess gas can also be branched off and
recirculated, downstream of the cooling and cleaning assembly
11, via a further line, even before being admixed to the export
gas.

The recirculated export gas 1is heated from a temperature
downstream of the cooling and cleaning assembly of
approximately 40°C to about 400°C, utilizing the energy content
of the top gas which is drawn off directly from the reduction
shaft 1 and has a temperature between approximately 250°C and
500°C. For this purpose, the line 9 for the top gas also has
inserted in it, upstream of the cleaning assembly 10, a heat
exchanger 15, through which that fraction of the export gas

2713471_1 (GHMatters) P80577.AU
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which has branched off via the line 13 also flows. The heated
export gas, after running through the heat exchanger 15, is fed
into the line 6 for the cupola gas of the melt gasifier 3, also
upstream of the hot-gas cyclone 7. The process thus improved
has increased energy efficiency due to lower process water
quantities required for cooling the top gas, which also means,
further a reduction in the energy requirement for the process
water pumps. There is likewise a reduction in the heat which is
discharged from the top gas into the process water and which is
lost via cooling towers or by evaporation causes water losses
in the system which constantly have to be compensated.

In any event, at least a fraction of the export gas branched
off via the line 13 can be supplied to the heat exchanger 15
after intermediate cooling to 30-50°C in the cooler 16 and
reduction of the CO, content to 2-3% by volume in the CO,
removal plant 17. The cooled and CO,-reduced gas could also be
mixed with untreated recirculated gas, before entry into the
heat exchanger 15, this being allowed by the exact setting of

the temperature and/or CO, content in the recirculated gas.

The recirculated top gas, after passing through the heat
exchanger 15, may also be introduced into the melt gasifier 3,
preferably via lances introduced into the oxygen nozzles, the
return line for the top gas running as far as the issue of the
oxygen supply 5 and parallel to the latter. In this case, the
recirculated top gas does not have to be heated by means of a
reduction gas furnace, electrical heating or plasma burners,
using external energy, but, instead, the heat energy of the top
gas upstream of the cleaning assembly 10 is utilized. This
affords the advantages, already listed above, of an increase in
the energy efficiency of the process, smaller process water
quantities required for cooling the top gas, a reduction in the
energy requirement of the process water pumps, and a reduction
in the heat which is discharged from the top gas into the

2713471_1 (GHMatters) P80577. AU
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process water and which 1is lost by cooling towers or .by

evaporation causes water losses in the system.

Alternatively or else additionally to the described heat
exchanger 15 for the recirculated export gas, a heat exchanger
18 may be inserted into the line 9 for the top gas, upstream of
the cleaning assembly 10, a heat transfer medium, such as, for
example, waste N,, flowing through said heat exchanger. The
heat exchanger 18, together with a further heat exchanger 19,
forms a circuit for the heat transfer medium. A gas to be
supplied to the melt gasifier 3, preferably the oxygen to be
injected, preferably flows through the heat exchanger 19 and is
therefore heated by the energy content of the top gas
indirectly and with the highest possible degree of safety on
account of the nonreactive pairing of, for example, oxygen with
the heat transfer medium. Owing to the higher temperature of
the oxygen which is injected into the melt gasifier via the
nozzles or via the dust burners, the result is a lower reducing
agent consumption and therefore a saving of coal and coal
briquet as reducing agents, since this heat can replace at
least part of the heat which 1is released during the
gasification of the coal, coal briquet and, if appropriate,
coke with oxygen and which is required for calcining the
aggregates, for heating the fixed bed in the melt gasifier
(coal, coal briquets, DRI, additives) and for melting the DRI.
Furthermore, the quantity of oxygen can likewise be reduced. By
the oxygen being preheated, higher injection rates of top gas,
recirculated product gas from a CO, removal plant, from fine
coal injection or synthetic injection, etc. likewise become
possible, and, in combination with the recirculation of heated
top gas into the melt gasifier, the recirculation quantity of
top gas or PSA product gas and their injection rates can be

maximized.

2713471_1 (GHMatters) P80577.AU
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Alternatively or additionally, a heat exchanger 20 may be
inserted in the circuit of the heat exchanger 18 and of the
heat transfer fluid flowing through it and absorbing the energy
of the top gas, in which heat exchanger 20 combustion air or
drying medium, for example air, N,, exhaust gas or the like, is
heated for an ore and/or coal dryer. Here, too, fuel can
consequently be saved.

Finally, the alternative or additional arrangement of a heat
exchanger 21 through which steam flows as a heat transfer fluid
may also be envisaged as an alternative embodiment of the
plant. This heat exchanger 21 then, in a similar way to that
described above, forms a circuit together with a further heat
exchanger 22, here, too, preferably a gas to be supplied to the

melt gasifier 3 flowing through the heat exchanger 22.

Especially the heat exchanger 15, 18 and 21 through which the
top gas flows are preferably designed as tubular or tube-bundle
heat exchangers, the top gas, which, of course, is still
contaminated upstream of the cleaning assembly 10, being routed
in the vertical direction from the top downward, in order to

avoid dust deposits.

Instead of being inserted in the line 9 for the top gas drawn
off from the reduction shaft 1, the heat exchangers 15, 18 and
21 could or additional heat exchangers may also be inserted
into the cooling gas and excess gas system which is
characterized by somewhat 1lower gas quantities, but higher
temperatures of approximately 750°C to 850°C. What is preferred
in this case is the arrangement of one or more heat exchangers
in the 1line 23 for the reduction gas between the cleaning
assembly 11 and the branch-off of line 8 (gas to the reduction
shaft 1), in which case, on account of the high temperatures of
the fraction of the reduction gas which flows in this line and

is provided for use as cooling gas and as excess gas, reduction

2713471_1 (GHMatters) P80577.AU
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gas temperatures in the region of approximately 400°C can be
ensured, in spite of the heat exchange, but sufficient heat
energy can nevertheless be transferred to the other process
gases to be heated. In this case, a bypass line around the heat
exchangers 15, 18, 21 may be provided both in the top gas

system and in the cooling gas and excess gas system.

It is to be understood that, if any prior art publication is
referred to herein, such reference does not constitute an
admission that the publication forms a part of the common
general knowledge in the art, in Australia or any other
country.

2713471_1 (GHMatters) P80S77.AU
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Patent Claims

1. A method for the production of molten metal, oxygen, a
reducing agent and iron reduced in at least one reduction
reactor being introduced into a melt gasifier, the reducing
agent being gasified with the oxygen, and the reduced iron
being melted by means of heat in the melted gasifier, cupola
gas from the melt gasifier being used as at least a fraction of
reduction gas, and reacted top gas being drawn off from the
reduction reactor, characterized in that at least part of the
heat energy of the top gas and/or of the fraction of the
reduction gas which is provided for use as cooling gas and as
excess gas is utilized for the indirect heating of at least one
further gas used in the method,
the further gases used in the method being any one or a
combination of

- top gas recirculated into the reduction reactor after
at least cooling and cleaning,

- top gas introduced into the wmelt gasifier after at
least cooling and cleaning,

- oxygen for -the melt gasifier.

2. The method as claimed in claim 1, characterized in that at
least part of the top gas is recirculated into the reduction
reactor after at least cooling and cleaning, and heat exchange
with the top gas and/or the fraction of the reduction gas which

is provided for use as cooling gas and as excess gas.

3. The method as claimed in claim 2, characterized in that

the cleaning takes place by means of a wet wash.

4, The method as claimed in claim 2 or 3, characterized in
that the recirculated heated top gas is administered to the
cupola gas and is supplied, together with the latter, to the

reduction reactor.

2713471_1 (GHMatters) P80577.AU
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5. The method as claimed in claim 4, characterized in that
particulate contents, before entering the reduction reactor,
are separated from the gas mixture of heated top gas and cupola
gas.

6. The method as claimed in claim 1, characterized in that at
least part of the top gas is introduced into the melt gasifier
after at least cooling and cleaning, and heat exchange with the
top gas and/or the fraction of the reduction gas which is
provided for use as cooling gas and as excess gas in a cleaning

assembly.

7. The method as claimed in any one of claims 2 to 6,
characterized in that the recirculated top gas is compressed
before heat exchange and/or its carbon dioxide content is

reduced after cooling.

8. The method as claimed in claim 7, characterized in that
the cooling is effected to 30 to 50°C.

9. The method as claimed in claim 7 or claim 8, characterized
in that the carbon dioxide content is reduced to 2 to 3% by

volume.

10. The method as claimed in any one of the preceding claims,
characterized in that the heat energy of the top gas and/or of
the fraction of the reduction gas which is provided for use as
cooling gas and as excess gas 1s used for heating the oxygen
for the melt gasifier.

11. The method as claimed in claim 10, characterized in that
heat exchange between the top gas and/or the fraction of the
reduction gas which is provided for use as cooling gas and as

excess gas, and the oxygen takes place via a transfer medium

2713471_1 (GHMatters) PBOS77.AU




22 Jun 2011

2007312666

- 15 -

and two heat exchange processes.

12. The method as claimed in claim 11, characterized in that
the transfer medium, after heat exchange with the oxygen, is
utilized, at most together with a part stream of the uncooled
transfer medium, for the preheating of combustion gas required
in the method.

13. The method as claimed in claim 10, characterized in that
the heat energy of the top gas and/or the fraction of the
reduction gas which is provided for use as cooling gas and as

excess gas is utilized for steam generation.

14. The method as claimed in claim 13, characterized in that
the heat energy of the steam is used for heating the oxygen for
the melt gasifier.

15. A plant for the production of molten metal, with reduction
reactor having a reduction gas supply, with a melt gasifier
having an oxygen supply, and a supply system for a reducing
agent, at least one line for the supply of a cupola gas from
the melt gasifier into the reduction reactor and at least one
line for drawing off the top gas from the reduction reactor, at
least one cleaning assembly being provided in said line for the
top gas, characterized by at least one heat exchanger in the
line for drawing off the top gas and/or in the cooling gas and
excess gas system, at least one further gas passing through
said heat exchanger being any one or a combination of

- top gas recirculated into the reduction reactor after
at least cooling and cleaning,

- top gas introduced into the melt gasifier after at
least cooling and cleaning,

- oxygen for the melt gasifier.
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16. The plant as claimed in claim 15, characterized in that
the cleaning assembly is designed as a wet washer.

17. The plant as claimed in claim 15 or 16, characterized in
that the or each heat exchanger is designed as a tube heat
exchanger or tube-bundle heat exchanger, the tubes being
oriented essentially vertically for the untreated top gas, and
the top gas flowing through them from above downward.

18. The plant as claimed in claim 15, 16 or 17, characterized
in that a return line for the top gas emanates downstream of a
cleaning assembly for the top gas and leads to the heat
exchanger, and in that the return line leads from the heat

exchanger further on to the reduction reactor.

19. The plant as claimed in claim 18, characterized in that
the return 1line from the heat exchanger issues into the
connecting line for the cupola gas between the melt gasifier

and reduction reactor.

20. The plant as claimed in claim 19, characterized in that
the return 1line from the heat exchanger issues into the

connecting line upstream of any particle separator.

21. The plant as claimed in claim 15 or 16, characterized in
that a return line for the top gas emanates downstream of the
cleaning assembly and leads to the heat exchanger, and in that
the return line leads from the heat exchanger further on to the

melt gasifier.
22, The plant as claimed in claim 21, characterized in that

the return line from the heat exchanger runs as far as the

issue of the oxygen supply and parallel to the latter.
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23. The plant as claimed in any one of claims 18 to 22,
characterized in that a compressor, at most also a cooling
device and a carbon dioxide reduction stage, are inserted
upstream of the heat exchanger, the outlet of the compressor
and the outlet of the carbon dioxide reduction stage leading

into a common supply line to the heat exchanger.

24. The plant as claimed in any one of claims 15, 16 or 17,
characterized in that, in the oxygen supply to the melt
gasifier, a further heat exchanger is inserted, which, together
with that at least one heat exchanger through which the top gas
and/or the fraction of the reduction gas which is provided for
use as cooling gas and as excess gas flows, forms a circuit

through which a heat transfer fluid flows.

25. The plant as claimed in claim 24, characterized in that
the heat transfer fluid is present in 1liquid and/or vaporous
form.

26. The plant as claimed in claim 24 or 25, characterized in
that at least one further heat exchanger for at least one
combustion gas required in the method is arranged in the
circuit of the heat transfer fluid.
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