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Abstract:

A method of operating a plant having a furnace (1) comprising at least two vertical
shafts (2) connected by means of an overflow duct (3), wherein at least one burner
(7) is arranged above the overflow duct (3) in each case such that the burner gases
therefrom flow downward in burning operation of the respective shaft (2), and
wherein a cooling gas supply (6) is provided beneath the overflow duct (3) in each
case such that, in combination with the operation of a burner (7) in the burner-
operated shaft (2), the burner gas flowing downward is deflected in the direction of
the overflow duct (3) by the cooling gas ascending in the burner-operated shaft (2), is
characterized in that a supply of cooling gas is adjusted such that the temperature of
the burner charge through which the burner gas flows at least in the burner-operated

shaft (2) is kept above the deacidification temperature thereof.

(Fig. 1)



SYSTEM HAVING A FURNACE AND METHOD FOR OPERATING SUCH A
SYSTEM

FIELD OF THE INVENTION

The invention relates to a method of operating a plant having a furnace comprising
two vertical shafts connected by means of an overflow duct, wherein at least one
burner is arranged above the overflow duct in each case such that the burner gases
therefrom flow downward in burning operation of the respective shaft, and wherein a
cooling gas supply is provided beneath the overflow duct in each case such that, in
combination with the operation of a burner in the burner-operated shaft, the burner gas
flowing downward or a flue gas comprising the burner gas is deflected in the direction
of the overflow duct by the cooling gas ascending in said shaft. The invention further

relates to a plant having such a furnace.

BACKGROQUND

Furnaces of this kind (cf., for example, DE 30 38 927 C2), which are also referred to
as cocurrent/countercurrent regencrative furnaces or by the abbreviation CCR
furnaces, and are usually utilized for burning of carbonate-containing burner charge,
especially limestone, dolomite or magnesite, work in a cyclical manner, wherein
burning of the burner charge is always proceeding only in one of the shafts, while the
other shalt is working as a regenerative shaft in which the burner charge therein is
preheated by means of the flue gas supplied via the overflow duct from the currently
burner-operated shaft for the subsequent burning cycle in this shaft. The burning of
the burner charge in the burner-operated shaft is effected in cocurrent in that burner
gas which is generated by burners disposed at the upper ends of the shafts flows
through the burner charge conveyed from the top downward through the burner-
operated shaft under gravity. By contrast, the flow through the burner charge in the
non-burner-operated, i.e. regeneratively operated, shaft is in countercurrent, with the
offgas supplied via the overflow duct being removed at the upper end of the

regeneratively opcerated shaft.
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Owing to the relatively long dwell time of the burner charge in the burning zone in
combination with the relatively low burning temperatures of typically between 800°C
and 1000°C, conventional CCR furnaces are advantageously suitable for the
production of quicklime having high reactivity, called soft-burnt lime. A disadvantage
of conventional CCR furnaces with a direct overflow duct is that, in the starting section
of the cooling zone of the burner-operated shaft which is beneath the overflow duct,
partial recarbonization of the burner charge comes as a result of the relatively intensive
mixing by means of the flue gas coming from the burner zone, which is deflected in
the direction of the overflow duct in this region of the burner-operated shaft. With
conventional CCR furnaces, therefore, calcination levels of 96% at best are currently

possible.
SUMMARY

Proceeding from this prior art, it was an object of the invention to specify a means of
enabling, with a relatively high energy efficiency, calcination of carbonate-containing

burner charge with a virtually complete level of calcination.

This object is achieved by means of a method and a plant as described herein, Preferred
embodiments of the method of the invention and advantageous configurations of the
plant of the invention will be apparent from the description of the invention that

follows.

The invention is based on the concept of calcining the burner charge in a furnace that
has the basic construction and hence also the advantages of a CCR furnace, cspecially
with regard to the energy efficiency, but with the intention of preventing the
temperature of the burner charge in the shafts in those regions of the cooling zones
beneath the overflow channel in which flue gas is still flowing through the burner
charge to a relevant degree from dropping to such an extent that this mixing leads to
relevant recarbonization of the burner charge. Such prevention recarbonization can
consequently avoid reduction of a high calcination level of the burner charge that was
achievable beforehand in the burner zone to a relevant degree again, and so the
outcome is that it is possible to produce burner charge having a calcination level
corresponding roughly to that achievable in the burning zone. This calcination level

may essentially be complete and may thus especially be greater than 99%.
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In accordance with this basic concept, a method of operating a plant having a furnace
has been provided, wherein the furnace comprises at least two vertical shafts
connected by means of an overflow duct, wherein at least one burner is arranged
above the overflow duct in each case such that the burner gases therefrom flow
downward in burning operation of the respective shaft, and wherein a cooling gas
supply is provided beneath the overflow duct in each case such that, in combination
with the operation of a burner in the burner-operated shaft, the burner gas flowing
downward or a flue gas comprising the burner gas is deflected in the direction of the
overflow duct by the cooling gas ascending in the burner-operated shaft. What is
envisaged in accordance with the invention is that the feed for the cooling gas and
especially the flow rate and/or the temperature and/or the nature of the cooling gas
is/are adjusted such that the temperature at least of the burner charge through which
the burner gas or flue gas flows in the burner-operated shaft, preferably also of that
in the regeneratively operated shaft, is kept above the deacidification temperature

thereof.

According to the invention, the designation of the shafts of the furnace of the
invention as “vertical” does not necessarily require that these or their longitudinal
axes do indeed have an exactly vertical alignment. Instead, an exactly vertical
direction component of the alignment should be sufficient, and, with regard to
advantageous gravitational transport of the burner charge in the shafts, an angle
between the actual alignment and exact vertical alignment of not more than 30°,
preferably not more than 15° and more preferably of not more than 0° (exactly

vertical alighment) should be provided.

In accordance with the basic concept of the invention, a plant of the invention with a
furnace having two vertical shafts connected by means of an overflow duct, wherein
at least one burner is arranged above the overflow duct in each case such that the
burner gases therefrom flow downward in burning operation of the respective shaft,
and wherein a cooling gas supply is disposed beneath the overflow duct in each case
such that, in combination with the operation of a burner in the burner-operated shaft,

the burner gas or flue gas flowing downward is deflected in the direction of the
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overflow duct by the ascending cooling gas, is characterized by a control device that
provides for a state of operation for the furnace in which a supply of cooling gas and
especially the flow rate and/or the temperature and/or the nature of the cooling gas
is/are controlled, preferably by closed-loop control, such that the temperature at least
of the burner charge through which the burner gas flows in the burner-operated shaft,
preferably also of that in the regeneratively operated shaft, is kept above the

deacidification temperature thereof.

In order to avoid recarbonization of the burner charge with maximum reliability, it
may preferably be the case that the temperature at least of the burner charge through
which the burner gas or flue gas flows in the burner-operated shaft beneath the
overflow duct is kept above 800°C. For this purpose, the control device of the plant

of the invention may provide for a corresponding state of operation for the furnace.

Further cooling of the burner charge in the cooling zones of the shafts beneath the
overflow channel to temperatures below 800°C should accordingly only be effected
in sections in which, as a result of the deflection of the burner gas or flue gas in the
direction of the overflow duct that has already been effected (in the case of the
burner-operated shaft) or as a result of the deflection of the burner gas or flue gas in
the direction of an outlet for the furnace offgas that has already been effected (in the
case of the regeneratively operated shaft), there is no longer a relevant degree of flow

of the burner gas or flue gas through the burner charge.

The method of the invention and the plant of the invention, by comparison with
conventional operation of CCR furnaces, likewise envisage cooling of the burner
charge in the cooling zones of the shafts, although the cooling effect envisaged is
reduced at least in the sections of the cooling zones directly beneath the overflow
duct. For ultimately sufficient cooling of the burner charge, it may therefore be
advisable to correspondingly extend the length of the cooling zones of the shaft
overall in order to increase the dwell time of the burner charge in the cooling zone. It
is also possible with preference to remove the burner charge from the shafts with a

relatively high temperature compared to conventional operation of CCR furnaces,
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because it is made possible in this way to operate a conventional CCR furnace in an
inventive manner (as well) without any requirement for relevant structural alterations
for the purpose. For example, the burner charge may be removed from the shafts at a
temperature of still at least 200°C and especially between 200°C and 400°C. The
control device for this purpose may provide for a corresponding state of operation for
the furnace. By comparison, the temperature of the burner charge on removal from
conventionally operated CCR furnaces is generally about 100°C. Final (active)
cooling of the burner charge, especially until attainment of such a target temperature
of about 100°C, in the case of a plant of the invention or in the case of operation of
such a plant in accordance with the invention, can be effected especially in an
aftercooler for the burner charge connected (preferably directly) downstream of the
furnace. The control device of the plant of the invention may accordingly provide for
a state of operation for the aftercooler of the plant in which the burner charge is

cooled in the aftercooler to a temperature of not more than 100°C.

Since the burner charge is still storing a considerable amount of thermal energy on
transfer from the shafts into the aftercooler, for implementation of a maximum
efficiency of the method of the invention or of the plant of the invention, the waste
heat from the aftercooler may be utilized by recuperation. The plant of the invention

may have corresponding means for this purpose.

More particularly, the burner charge may be cooled in the aftercooler at least also by
means of a cooling gas and especially cooling air, in which case this cooling gas
which has then been heated (offgas from the aftercooler) is then utilized as
combustion gas in the burner-operated shaft of the furnace in that it is at least partly
mixed with a fuel supplied to the corresponding burner for combustion by means of
this burner. For this purpose, the plant of the invention may comprise one or more
connecting conduits that connect an offgas outlet from the aftercooler with a
combustion gas supply to the shafts in each case. This can enable reduction in the
amount of fuel required for the calcination of the burner charge in the burner-

operated shaft.
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Alternatively or additionally, the offgas coming from the aftercooler can also serve to

preheat the burner charge in the furnace in some other way.

Again alternatively or additionally, the offgas from the aftercooler may at lcast partly
also be intended for heating of fuel to be supplied to the furnace. For this purpose, the
plant of the invention may comprise one or more connecting conduits that connect an
offgas outlet from the aftercooler with a fuel supply for the burners of the shafts. What
may especially also be envisaged here is drying of the fuel by means of a stream of the
offgas coming from the aftercooler. This can be effected, for example, in a fuel mill
connected upstream of the furnace of a plant of the invention with regard to the

conveying direction of the fuel.

Again alternatively or additionally, what may also be envisaged is utilization of the
offgas coming from the afercooler for generation of mechanical energy and/or
electrical power, for example by means of flow through what is called an ORC turbine
(ORC: Organic Rankine Cycle). For this purpose, the plant of the invention may
comprise a device for conversion of thermal energy stored in the offgas from the
aftercooler to mechanical energy and/or electrical power, connected via one or more

connecting conduits with an offgas outlet from the aftercooler.

A method of the invention and/or a plant of the invention are advantageously suitable
for production of burnt material and especially quicklime having a calcination level of
> 99%. The starting material used for the burner charge may especially be limestone,

dolomite or magnesite.

The shafts of the furnace of the invention may preferably have a round and especially
circular cross-sectional form, or a tetragonal, especially rectangular, polygon-like or
square cross-sectional form. However, other cross-sectional forms, especially other

angular cross-sectional forms, are likewise advantageously implementable.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is elucidated in detail hereinafter by working examples shown in the

drawings. The drawings show, each in schematic diagrams:
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Fig. 1: a plant of the invention with the furnace in a first configuration in a vertical

section;

Fig. 2:  flow conditions in the furnace according to fig. 1 during burning operation in

the shaft shown on the lefi;

Fig.3: a plant of the invention with a furnace and an aftercooler in a second

configuration in a vertical section;

Fig.4: a plant of the invention with a furnace and an aftercooler in a third

configuration in a vertical section;

Fig. 5: a plant of the invention with a furnace and an aftercooler in a fourth

configuration in a vertical section; and

Fig. 6: a plant of the invention with a furnace and an aftercooler in a fifth

configuration in a vertical section.

DETAILED DESCRIPTION

The furnaces | of the plants of the invention that are shown in the drawings each
comprise two vertically aligned shafts 2 that are connected to one another by means of
an overflow duct 3 arranged roughly at a height between the lower third and half of
the longitudinal/vertical extent of the shafts 2. Each of the shafts 2 has, at its upper
end, especially in the upper end face, a burner charge feed 4 not shown in detail, in a
closable form. In addition, each of the shafts 2 has, at its lower end, especially in the
lower end face, a burner charge outlet 5 likewise not shown in detail, likewise in a
closable form. In addition, each of the shafts 2 has been provided with a cooling gas
supply 6 which is disposed in the region of the lower end and may especially be
integrated into the respective lower end face. In the region of the upper end, each of
the shafts 2 comprises a multitude of burners 7 which may have burner lances that are
guided through the respective side wall into the corresponding shaft interior and are
angled by about 90° therein. As a result, the burner openings of the burner lances are

aligned in the direction of the lower end of the respective shaft 2.

CA 3016821 2019-10-17
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In the operation of such a furnace 1, burner charge is transported from the upper burner
charge feed 4 down to the burner charge outlet 5 either within the burner-operated
shaft 2 or within the regeneratively operated shaft or simultaneously within both shafts
in a continuous or intermittent manner as a result of controlled removal. The burner
charge here is guided first through a preheating zone 8 that extends between the burner
charge supply 4 and roughly the burner openings of the burners 7 and in which the
burner charge is to be preheated, and subsequently through a burner zone 9 that extends
roughly proceeding from the burner openings of the burners 7 as far as the level of the
overflow duct 3. Proceeding from the overflow duct 3, there is then an adjoining
cooling zonc 10. In the course of transport of the burner charge through these zones,
the individual particles of the burner charge are thus first preheated in the preheating
zone 8, then burnt in the burning zone 9 and calcined therein until attainment of a
defined degree of calcination. In the cooling zone 10, there is then a first cooling of
the burner charge by means of a cooling gas, which may especially be cooling air,
supplied to the shafts 2 via the cooling gas feeds 6. The cooling air may especially

have been sucked in from the environment.

The burning of the burner charge in the burner zone 9 of the burner-operated shaft | is
effected by the generation of thermal energy by means of the burner 7 in that it is
supplied with a liquid, gaseous and/or pulverulent fuel. This fuel exits from the burners
7 at the end face, where it burns with a combustion gas (especially combustion air).
The combustion gas may be fed in separately via a combustion gas feed 11. Another

possibility is supply via the burner lances themselves.

The flue gas that arises in the calcination of the burner charge in the burner zone 9,
consisting essentially of the flue gas generated by the burners 7 and carbon dioxide
released in the calcination of the burner charge, in a section of the cooling zone 10
that extends from the overflow duct 3 up to about half the height of the cooling zone
10, meets the cooling gas that flows through the burner charge proceeding from the
cooling gas feed 6 in the direction toward the overflow duct 3 (cf. fig. 2). This
deflects the flue gas in the direction of the overflow duct 3, and it flows together with

the cooling gas supplied to the burner-operated shaft over into the regeneratively

CA 3016821 2019-10-17
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operated shaft 2. The flue gas which has flowed over into the regeneratively operated
shaft 2, which is then composed essentially of the burning gases from the burners 7,
the carbon dioxide released in the calcination of the burner charge in the burning
zone 9 and the cooling gas from the fuel-operated shaft 2, flows through that burner
charge which is disposed within the regencratively operated shaft 2 in a section
beneath the overflow duct 3 and within the entire section above the overflow duct 3.
This preheats this burner charge for burning in a subsequent cycle in the operation of
the furnace 1, in which the shaft 2 that was previously in burning operation is then
operated regeneratively and the shaft 1 that was previously in regenerative operation
is put into burning operation. In the course of flow through the regeneratively
operated shaft 2, the flue gas that has flowed over mixes with cooling gas that has
been supplied to the regeneratively operated shaft 2 via the corresponding cooling

gas feed 6.

Flow of the flue gas through the burner charge that has already been calcined in the
two shafts 2 within the respective cooling zones 10 can lead to recarbonization of the
burner charge if it already has a relatively low temperature of less than 800°C in
particular. Particularly the regions of the shafts 2 indicated by reference numerals 12
and 13 in fig. 2 can be found here to be particularly problematic because, in these
regions 12, 13, an already marked cooling effect by the cooling gas co-operates with
a still-intense flow of the flue gas through the burner charge. In order to largely
prevent recarbonization of the burner charge in these regions 12, 13 too, what is
envisaged in accordance with the invention is to adjust the cooling of the burner
charge by the cooling gas in the two shafts 2 such that there is a temperature of the
burner charge of at least 800°C even there, and hence at any point in the furnace 1
where there is intense flow of the flue gas through the burner charge. This is effected
in a simple manner by closed-loop control of the flow rates of the cooling gas
supplied to the two shafts 2, which is reduced by about 15% to 20% by comparison
with conventional operation of a structurally comparable CCR furnace for which
cooling is envisaged such that the burner charge is removed from the shafts at a

temperature of about 100°C with otherwise unchanged cooling gas parameters (in



CA 03016821 2018-09-06

10

160034P10WO

particular type and temperature of the cooling gas). Closed-loop control of the supply
of cooling gas via the cooling gas feeds 6 is effected by means of a control device 26

of the plant.

The furnace offgas consisting of the flue gas that has flowed over from the burner-
operated shaft 2 and the cooling gas that has been supplied to the regeneratively
operated shaft 2, once it has flowed through the burner charge above the overflow
duct 3 in the regeneratively operated shaft 2, is removed via an offgas outlet 14 that

belongs to this shaft 2.

As a result of the relatively low flow rates of the cooling gas supplied to the two
shafts 2, the burner charge is removed from the shafts 2 at a temperature of about
200°C to 400°C. This removal temperature is thus much higher than the about 100°C
at which removal of the burner charge from the shafts 2 is effected in the case of a
comparable, conventionally operated furnace. In order to cool the burner charge that
has been removed from the furnace 1 sufficiently rapidly to the temperature of about
100°C which is already suitable for further use, it can be transferred from the furnace
I directly into an aftercooler 15. In this case, there may be an intervening lock
system, the locks of which are movable, for example, by hydraulic or pneumatic

means or with an electric motor.

Figs. 3 to 6 show various configurations of such an aftercooler 15 of a plant of the
invention. All these aftercoolers 15 wutilize a cooling gas and especially cooling air
that may have been sucked in from the environment as ambient air for further
cooling of the burner charge, and direct cooling in particular may be envisaged, in
which the cooling gas flows through the burner charge (cf. figs. 3 to 5). However, the
advantage of a particularly good cooling effect of such direct cooling is opposed by
the disadvantage of having to dedust the offgas from the aftercooler 15, depending
on the use for which it is intended, because burner charge particles are entrained in a
relevant amount as they flow through the burner charge. Such dedusting of the offgas
from the aftercooler 15 can be avoided when indirect cooling is provided, in which

the cooling gas merely flows around a vessel that accommodates the burner charge.
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In the aftercooler 15 according to fig. 3, the burner charge moves under gravity,
proceeding from burner charge feeds 16 of the aftercooler 15 that are connected
directly to the burner charge outlets 5 of the furnace 1 as far as a burner charge outlet
17 of the aftercooler 15, while a cooling gas supplied via a cooling gas feed 27, for
example in the region of the burner charge outlet 17 of the aftercooler 15, flows
through it in countercurrent. A conveying device may be integrated into the burner
charge outlet 17 of the aftercooler 15, which ensures continuous removal of the
burner charge and may be executed, for example, in the form of a vibrating channel
18. The offgas from the aftercooler 15 that has been removed at the upper end of the
aftercooler 15 and heated by heat transfer from the burner charge is subsequently
dedusted in a dust filter 19 and removed to the atmosphere via a chimney 21 by

means of an offgas ventilator 20.

The plant shown in fig. 4 differs from that according to fig. 3 merely in that a
separate aftercooler 15 is provided in each case for the two shafts 2 of the furnace 1,
with each of the aftercoolers 15 being supplied separately with cooling gas. The
streams of heated cooling gas coming from the two aftercoolers 15 heated cooling
gas (offgas from the aftercoolers 15) are supplied together to a dust filter 19 and
removed via a chimney 21 by the action of an offgas ventilator 20. The supply of
cooling gas for the two aftercoolers 15 may be individually controllable by open-

loop or closed-loop control.

The aftercooler 15 shown in fig. 5 comprises a cooling section 22 within which there
is disposed a conveying device 23 through which the cooling gas can flow, through
which the burner charge is transported proceeding from the outlet of an introduction
bunker 24 connected upstream of the cooling section 22 in the direction of a
vibrating channel 18 (or some other kind of conveying device) that conveys the
burner charge to a burner charge outlet 17. In the course of this, the cooling gas that
has been suppliced to the cooling section 22 of the aftercooler 15 in the vicinity of the
outlet of the introduction bunker 24 flows through the burner charge disposed on the
conveying device 23, which cools it down until attainment of a target temperature of,

for example, about 100°C. The cooling gas removed again from the cooling section
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22 of the aftercooler 15 in the vicinity of the vibrating channel 18 is then dedusted in

a dust filter 19 and removed via a chimney 21 by means of an offgas ventilator 20.

In the aftercooler according to fig. 6, a cooling section 22 is likewise combined with
an introduction bunker 24 connected upstream and a vibrating channel 18 (or some
other kind of conveying device) connected downstream. Within the cooling section
22 there is a rotary tube 25, i.e. a rotationally drivable tube, through which the burner
charge can be conveyed, the tube having an alignment tilted downward in the
direction of its discharge end and hence in the direction of the vibrating channel 18.
The burner charge is thus conveyed within the rotary tube 25 under the action of
gravity in conjunction with movement of the burner charge within the rotary tube 25
as a result of its being driven with rotation. The burner charge accommodated within
the rotary tube 25 may be cooled indirectly in that the cooling gas merely flows
around the rotary tube 25, as also shown in fig. 6. On the other hand, it is also
possible to guide the cooling gas through the inner volume of the rotary tube 25,
which achieves direct cooling of the burner charge accommodated therein. It would
be possible here to guide the cooling gas through the rotary tube preferably in
countercurrent to the conveying direction of the burner charge. One advantage that
arises from indirect cooling of the burner charge is that it is possible to dispense with
dedusting of the cooling gas, and the burner charge, especially when it is in the form
of quicklime, does not react with the water (HyO) from the cooling air (CaO + H,0 -

> Ca(OH),).

If the temperature of the heated offgas from an aftercooler 15 of a plant of the
invention should be too high for a dust filter 19 connected downstream thereof or any
alternatively utilized dedusting device, it may be advisable to lower the offgas
temperature to a maximum permissible value, for example by mixing relatively cold

ambient air with the offgas.

After removal of the offgas from the aftercooler 15 to the atmosphere, the thermal
energy still stored therein may be utilized by recuperation in that it is supplied, for

example, at least partly via the corresponding combustion gas feed 11 as combustion
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gas to the burner-operated shaft 2 of the furnace 1. Additionally or alternatively, the
offgas from the aftercooler 15 can also scrve for preheating and especially also for
drying of a fuel, especially a pulverulent fuel, to be supplied to the burner-operated
shaft 2. For this purpose, the offgas can especially be guided through a fuel mill (not
shown) in which it flows through the fuel which is being ground therein to a grain
size suitable for utilization in the furnace 1. In addition, it is possible to utilize the
thermal energy still stored in the offgas from the aftercooler 15 for generation of
mechanical energy and/or electrical power by means, for example, of an ORC

turbine (not shown).
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List of reference numerals:

1 furnace

2 shaft

3 overflow duct

4 burner charge feed to the furnace

5 burner charge outlet from the furnace
6 cooling gas feed to the furnace

7 burner

8  preheating zone

9 burning zone

10 cooling zone

11 combustion gas feed

12 region in the fuel-operated shaft

13 region in the regeneratively operated shaft
14 offgas outlet from the furnace

15  aftercooler

16 bumer charge feed to the aftercooler
17  burner charge outlet from the aftercooler
18  vibrating channel

19 dust filter

20  offgas ventilator

21 chimney

22 cooling scection of the aftercooler

23 conveying device

24 introduction bunker

25  rotary tube

26 control device

27 cooling gas feed to the aftercooler
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Claims:

1. A method of operating a plant having a furnace comprising at least two vertical
shafts connected by means of an overflow duct, wherein at least one burner is
arranged above the overflow duct in each case such that the combustion gases
therefrom flow downward in burning operation of the respective shaft, and
wherein a cooling gas supply is provided beneath the overflow duct in each case
such that, in combination with the operation of the at least one burner in the
burner-operated shaft, the combustion gas flowing downward is deflected in the
direction of the overflow duct by the cooling gas ascending in the burner-operated
shaft, wherein the method comprises adjusting a supply of cooling gas such that
the temperature of the burner charge through which the burner gas flows at least

in the burner-operated shaft is kept above the deacidification temperature thereof.

2. The method as claimed in claim 1, wherein the temperature of the burner charge
through which the burner gas flows at least in the burner-operated shaft is kept

above 800°C,

3. The method as claimed in claim 1 or 2, wherein the burner charge discharged from

the shafts is transferred into an aftercooler.

4. The method as claimed in claim 3, wherein the burner charge is cooled in the
shafts by means of the cooling gas to a temperature of not less than 200°C and/or
the burner charge is cooled in the aftercooler down to a temperature of not more
than 100°C.

5. The method as claimed in claim 3, wherein the burner charge is cooled in the
shafts by means of the cooling gas to a temperature of between 200°C and 400°C
and/or the burner charge is cooled in the aftercooler down to a temperature of not
more than 100°C.

6. The method as claimed in any one of claims 3 to 5, wherein waste heat from the

aftercooler is utilized by recuperation.
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7. The method as claimed in claim 6, wherein offgas from the aftercooler is utilized
as combustion gas in the furnace and/or for heating of fuel to be supplied to the

furnace and/or for generation of mechanical energy and/or electrical power.
8. A plant comprising:

a furnace having at least two vertical shafts connected by means of an overflow
duct, wherein at least one burner is arranged above the overflow duct in each case
such that the combustion gases therefrom flow downward in burning operation of
the respective shaft, and wherein a cooling gas supply is disposed beneath the
overflow duct in each case such that, in combination with the operation of the at
least one burner in the burner-operated shaft, the combustion gas flowing
downward is deflected in the direction of the overflow duct by the cooling gas

ascending in the burner-operated shaft, and

a control device configured to control a supply of cooling gas such that the
temperature of the burner charge through which the burner gas flows at least in

the burner-operated shaft is kept above the deacidification temperature thereof.

9. The plant as claimed in claim 8, wherein the control device maintains the
temperature of the burner charge through which the burner gas flows at least in

the burner-operated shaft above 800°C.

10. The plant as claimed in claim 8 or 9, wherein the control device controls cooling
of the burner charge in the shafts, by means of the cooling gas, to a temperature

of not less than 200°C.

11. The plant as claimed in claim 8 or 9, wherein the control device controls cooling
of the burner charge in the shafts, by means of the cooling gas, to a temperature
of between 200°C and 400°C

12. The plant as claimed in any one of claims 8 to 11, further comprising an

aftercooler for the burner charge connected downstream of the furnace.
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13. The plant as claimed in claim 12, wherein the control device controls the

aftercooler to coal the burner charge to a temperature of not more than 100°C.

14. The plant as claimed in claim 12 or 13, further comprising one or more connecting
lines that connect an offgas outlet of the aftercooler to a combustion gas supply to
the shafts in each case and/or to a fuel supply for the burners of the shafts and/or
to a device for conversion of thermal energy from offgas from the aftercooler to

mechanical energy and/or electrical power.

15. Use of a method as claimed in any one of claims 1 to 7 or of a plant as claimed in

any one of claims 8 to 14 for production of burner charge.
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