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Abstract:

In a method for treating alternative, carbon-containing, low-
caloric waste materials for use in furnace systems, 1in
particular rotary tubular kilns for the production of clinker,
the carbon-containing, alternative fuels are subjected to high-
temperature gasification under anoxic conditions at temperatures
above 1000°C, wherein water, water vapor or CO; is injected to
ensure a reaction forming CO and H,. The waste heat from a

clinker cooler is used for the high-temperature gasification.
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Method for treating carbon-containing, low-caloric waste

materials for use in furnace systems

The invention relates to a method for treating alternative,
carbon-containing, low-caloric waste materials for use 1Iin
furnace systems, in particular rotary tubular kilns for the
production of clinker, wherein the carbon-containing alternative
fuels are subjected to high-temperature gasification under
anoxic conditions at temperatures above 1000°C, and wherein
water, water wvapor or CO, 1is injected to ensure a reaction

forming CO and H,.

Methods for treating industrial wastes in order to produce
synthesis gases have already been proposed 1n various
configurations. High-temperature gasification methods 1in which
autothermal heating under controlled conditions is realized are
characterized i1n that high demands are placed on the caloric
value of the alternative fuels to avoid burning to largely inert
gases. The method according to the invention 1is essentially
characterized in that the waste heat from a clinker cooler 1is
used for the high-temperature gasification. By anoxic
conditions, conditions at which no free oxygen 1is added are
understood. Anoxic conditions are thus characterized in that hot
alr or oxygen does not enter the reactor 1in which the
gasification is performed. By contrast, oxygen compounds such
as, e.g., water wvapor or CO; may, of course, be definitely
reacted 1in such an allothermal gasification process, the
equilibrium in terms of quantity, at the high temperature sought
by the invention, being on the side of carbon monoxide in the
case of CO; in the presence of carbon, and, when injecting water,
on the side of the synthesis gas, i.e. carbon monoxide and
hydrogen. The method according to the invention is especially
suitable for treating alternative, carbon-containing fuels for

use in the production of clinker, since in that case it 1is
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possible to provide the high temperature 1level sought by the
invention via the imported hot <clinker. At extremely high
temperatures, i.e. temperatures between 1000 and 1300°C, the
cooling air used in the clinker cooler will reach appropriate
heat exchangers, e.g. in the form of tertiary air, in which heat
exchangers appropriate heating under anoxic conditions will be
achieved while avoiding a direct exchange of the gases. The
method is thus advantageously performed in that the hot exhaust
alr from a clinker cooler is used, with heating being effected
through heat exchangers. In addition to heat exchanger
configurations, for instance, in the form of double-walled
rotary tubes, such heating may preferably be effected in that
the hot exhaust air 1is used for heating temperature-proof heat-
storage means such as sand or ceramics, and that the carbon-
containing alternative fuels to be treated are mixed with the

heated heat storage means.

In doing so, it can be proceeded in a particularly simple manner
in that a portion of the clinker entering the clinker cooler is
used as said temperature-proof heat storage means. In this
manner, a direct reaction with the oxygen of the air is avoided
and an accordingly hot gas having a high caloric value 1is
immediately obtained without heating the nitrogen ballast
entrained by the cooling air, said hot gas being subsegquently
also wusable for precalcining the batches. In modern cement
production methods, 60% of the thermal energy is mostly used in
the precalciner, whereas about 40% is used for the main furnace
in the rotary tubular kiln. Due to the high-quality synthesis
gas, the portion used in this manner in the rotary tubular kiln
can be substantially increased and, in particular, substantially
increased relative to the direct use of alternative fuels in the
rotary tubular kiln. The use of the synthesis gas is above all

of interest in the main furnace, since there alternative fuels

can only be wused upon elaborate pretreatments or in small
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amounts. Into the precalciner, also coarser alternative fuels may, by

contrast, be charged.

According to one aspect of the invention there 1s provided a method
for treating carbon-containing, low-caloric waste materials for use
in furnace systems, wherein a carbon-containing alternative fuel is
subjected to high-temperature gasification under anoxic conditions at
temperatures above 1000°C, and wherein water, water vapor or CO, is
injected to ensure a reaction forming CO and H;, wherein the waste
heat from a clinker cooler 1s used for the high-temperature
gasification, characterized in that the hot exhaust air from the

clinker cooler 1s used, with heating being effected through heat

exchangers.

The advantage of the present invention thus is to be seen in the
thermal pretreatment of wastes and, hencé, in the production of
a gas which allows for uniform firing of the main furnace
without elaborately modifying the burners. By the high-
temperature gasification according to the invention, 1t 1is also
feasible to substantially simplify and reduce the hitherto
required mechanical processing of alternative fuels, wherein the
method is particularly suitable for non-uniform alternative
fuels. What is essential is 1its integration in the clinker
production process, since in this case the tertiary air provides
the accordingly high temperatures necessary for the high-quality
synthesis gas. If a portion of the clinker entering the clinker
cooler is directly used as a temperature-proof heat-storage
means for allothermal heating, which 1s preferably done
according to the invention, the formed ash and the solids left
from the alternative fuels will pass into the <c¢linker in a
relatively good mechanical dispersion and can thus subsequently
be directly used as mineral components in a cement mill. The
oxygen reacted 1n the context. of the method according to the
invention in order to produce the synthesis gas, 1s exclusively

obtained from oxygen compounds like HO or CO; such that the
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desired thermodynamic equilibrium will be reliably maintained at
temperatures above 1000°C and, in particular, temperatures above
1100°C. Pyrolysis methods which are likewise performed at under-
stolichiometric or anaercbic conditions are usually carried out
at substantially lower temperatures and will in no event result
in the high-quality synthesis gases as are obtained by the mode
of procedure according to the invention. It is, above all, not
possible to adapt the obtained gas quality to the respective
requirements to the same extent at  accordingly lower

temperatures in order to achieve a uniform quality.
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The mode of procedure according to the invention allows for the
utilization of the high temperature level of the tertiary air,
or the produced clinker, to a far larger extent than would be
possible in other methods for wutilizing waste heat. When
utilizing waste heat for the generation of vapor, and the
subsequent production of energy via vapor turbines, the reaction
takes places at substantially lower temperatures such that the
potential of the high temperatures of the tertiary air and the

produced clinker, respectively, will not be utilized completely.

Besides the synthesis gas, ash is also a product to be used in
the production of cement, namely by being ground to the clinker
in a cement mill as a hydraulically active component. The
advantages of an indirect gasification in this respect reside in
the separation of the ash, and its selective and controlled
admixture by grinding, while, with the clinker being utilized as
a heat-transferring means, the ash is already directly dispersed

in the clinker as pointed out above.

In order to ensure the high temperatures necessary for
gasification, it may be suitable in the present case to use, and
burn, a portion of the produced synthesis gas for heating the

gasification reactor. When using the clinker as a heat

exchanger, the ash formed during gasification will immediately
pass into the product as a mineral component, and thus can also
be optimally utilized. The utilization of the ash as a mineral
component in cement will, however, also be useful, if the
gasification is performed in a separate gasification reactor,
from which the ash and the synthesis gas will then be discharged

separately.
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The embodiments of the 1nvention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A method for treating carbon-containing, low-caloric

waste materials for use in furnace systems, wherein a

carbon~-contalning alternative fuel 1s subjected to high-

temperature gasification under anoxic conditions at
temperatures above 1000°C, and wherein water, water vapor

or CO2 is injected to ensure a reaction forming CO and Hpy,

wherein the waste heat from a clinker cooler 1s used for

the high-temperature gasification, characterized i1n that

the hot exhaust air from a clinker cooler 1s used, with

-
-

heating being effected through heat exchangers.

2 . A method according to claim 1, wherein the hot exhaust

air 1s used for heating temperature-proof heat-storage

means, and that the carbon-containing fuels to be treated

are mixed with the heated heat storage means.

3. A method according to claim 2, wherein the

P

temperature-proof heat-storage means are sand Or ceramilcs.

4 . A method according to claim 2 or 3, wherein a portion

F

of the clinker entering the clinker cooler is used as said

F

temperature—-proof heat storage means.

5. A method according to any one of claims 1 to 4,

F

wherein heating of the

-

fuel 1s performed 1n a rotary

tubular kiln.

P

- claims 1 to 4,

. A method according to any one o:

wherein the furnace system 1s built as a rotary tubular

kiln for the production of clinker.
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7. A method according to any one of claims 1 to

wherein a portion of a generated synthesis gas 1s

for attaining the gasification temperature.

8 . A method according to any one of claims 1 to

wherein ash from the gasification method 1s mixed

cement as a mineral component.

o,

burned

into



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims

