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Abstract

A description is made of a method as well as an apparatus for manufacturing cement clinker from
particulate cement raw material by which method fresh raw material is preheated and possibly
precalcined in a suspension preheater (1, 3) by heat exchange with hot exhaust gases, and
preheated and possibly precalcined material is finally calcined and burned into clinker in a rotary kiln
(7), hot clinker from the rotary kiln is cooled in a cooler (9) and dust is separated from the exhaust
gases from the preheater in a filter arrangement (11). The method and the apparatus are peculiar in
that dust from the filter arrangement (11) is introduced into the material inlet end of the rotary kiln (7)
in a direction which is contrary to the flow direction of the kiln gases.Hereby is obtained a significant
reduction of coatings on the walls of the riser duct.
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WO 01/72654 PCT/1IB01/00054
METHOD AND APPARATUS FOR; MANUFACTURING CEMENT
CLINKER FROM PARTICULATE CEMENT RAW MATERIAL

The present invention relates to a method for manufacturing cement clinker from
particulate cement raw material, by which method fresh raw material is
preheated and possibly precalcined in a suspension preheater subject to heat
exchange with hot exhaust gases, preheated and possibly precalcined material
is finally calcined and burned into clinker in a rotary kiln, hot clinker from the
rotary kiln is cooled off in a cooler and dust is separated from the exhaust gases
from the préheater in a filter arrangement. The invention also relates to an

apparatus for carrying out the method according to the invention.
Methods and apparatuses of the aforementioned kind are prior art.

Essentially all cement raw material mixtures contain at least small quantities of
Cl, K, Na and S, or such elements are added with the input fuel. In the burning
zone of the kiln, there will be an evaporation of the various combinations of such
elements, e.g. KCI, NaCl and KOH, whereas the sulphur will be gaseous in the
form of SO,. At the cold end of the rotary kiln and in the smoke chamber or kiin
riser duct there may be a condensation of various salts which will be present in
the molten state given the prevailing temperatures of 900-1100°C. Formation of
sulphates may also occur. The salts act as a binder for the dust which will
inevitably be present, and massive coatings may be formed, with attendant risk
of blockage in the kiln riser duct. Removement of the coatings may necessitate
suspension of operation, and the lining may be damaged either due to a reaction
with the coatings or as a result of mechanical damage sustained during the

clean-up operation.

Up to this point in time, it has been common practice to introduce the preheated
raw material into the kiln riser duct immediately after the discharge of exhaust
gases from the rotary kiln since this would ensure that the salts are captured on
the substantial surface of the raw material instead of on the walls. However, it
may be difficult to achieve distribution of the preheated raw material in the
exhaust gases across the entire cross-sectional area of the kiln riser duct. The

reason for this is that the raw material is fed, via a downpipe, from the next-to-
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lowermost cyclone, thus preventing it from attaining the velocity which is
necessary to ensure distribution across the entire cross-sectional area which

may have a width of several metres.

From US patent No. 4.002.420 and US patent No. 4.108.593 methods and
apparatuses are known where hot raw material is extracted from the next-to-
lowermost cyclone stage‘ of the cyclone preheater and is introduced into the
exhaust gases in the material inlet end of the kiln. Hereby is obtained a lowering
of the temperature of the kiln gases, and thus certain condensation of
undesirable vapours, such as alkali, chlorine and sulphur vapours, thereby
reducing the problem of coatings in the kiln riser duct. However, the achieved
reduction of coatings has proved to be insufficient. This may be ascribable to
several factors. One explanation could be that the temperature is not reduced to
sufficient extent and not with the speed required to ensure condensation of the
vapours on the raw material particles in the exhaust gases instead of on the
walls of the riser duct. Another explanation could be that the distribution of the
raw material does not take place in sufficient degree of homogeneity across the
cross-sectional area of kiln and/or that the specific surface area of the raw

material is insufficient.

A further general disadvantage of using preheated raw meal is that it will often
contain salts in condensed form, and, at the prevailing temperatures, such salts
may cause the particles to form lumps, thereby reducing the effective surface

area for capturing the salts contained in the kiln gases.

In the future, coatings in the kiln riser duct are expected to be a major problem
because of the increase in the thermal loading of the kilns, while, at the same
time, the kilns are shortened so that they can be supported by two piers instead

of three.

It is the objective of the present invention to provide a method as well as an

apparatus for manufacturing cement clinker by means of which the
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aforementioned problems in terms of coatings in the kiln riser duct are

substantially reduced.

This is achieved by a method of the kind mentioned in the introduction, and
being distinguished in that dust from the filter arrangement is introduced into the
material inlet end 01.c the rotary kiln in a direction which is contrary to the flow
direction of the kiln gases. The temperature of the filter dust is typically less than
300°C and may be appropriately injected with the aid of pressurized gas into the
material inlet end of the rotary kiln using means comprising a lance which
terminates in the smoke chamber of the rotary kiln or in the rotary kiln itself, and

extending substantially parallel to the longitudinal axis of the rotary kiln.

Hereby is obtained a significant reduction of coatings on the walls of the riser
duct. The underlying cause is partly that the temperature of the filter dust is lower
than that of the preheated raw material, thereby allowing it to absorb a greater
amount of condensation heat, and partly that the filter dust constitutes the finest
fraction of the raw material, which means that it has a substantial surface area,
and partly that the filter dust is injected in a direction which is contrary to the flow
direction of the kiln gases, ensuring even distribution in the kiln gases across the

entire cross-section of the kiln.

Up to this point in time, it has been standard practice to blend the filter dust into
the raw material mixture prior to its introduction into the preheater. By extracting
at least some of the filter dust and introducing it into the material inlet end of the
rotary kiln as proposed according to the present invention will lead to a moderate
reduction in the efficiency of the heat exchange process in the preheater.
However, this immediate disadvantage is compensated by the fact that the raw
material will attain better powder properties in the cyclones when the content of
filter dust is reduced. As a result, there will be a smaller internal dust circulation
in the preheater, thus enhancing the efficiency of the preheater, and downtime
due to cyclone blockages is also expected to decrease. Furthermore, the loading

of the filter in terms of tonnes of dust per hour to be collected by the filter will be
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redljced, generating savings as far as the dust conveying devices are

concerned.

According to the invention, it amy be preferred to utilize the entire filter dust
volume and not just a partial volume as a means of combatting coatings by
injecting it into the material inlet end of the rotary kiln. An important spin-off
benefit is thus achieved. Thus, by injecting the filter dust deep within the kiln
system it will easier to control the clinker chemistry. Ordinarily, the composition of
the filter dust exhibits deviations in relation to the rest of the raw material, and
may, for example, have an excessive lime content, for example up to 200 in LSF.
If the filter dust is returned to the raw material silo as previously practised, it will
be necessary to ensure effective blending, with the primary aim being to maintain
a raw material composition deviating somewhat from that which is necessary for
the clinker. However, if it is preferred to inject the entire filter dust volume into the
kiln, the composition of raw material needs only to be adjusted to extent where it
deviates slightly - corresponding to the ash content in the fuels - from the
desired clinker chemistry. In this context, it is a foregone conclusion that the raw
mill plant comprises means for separating the cement raw materials from the
exhaust gases which are subsequently vented to the filter arrangement for final
dedusting. Whenever the filter arrangement is also used for separating the
cement raw materials, it is preferred, to maximum practicable extent, that the

finest filter fraction(s) be used for injection into the rotary kiin.

According to the present invention, it will be possible to introduce cold raw

material and/or flyash simultaneously with the filter dust.

. The invention will now be explained in further details with reference to the

drawing, being diagrammatical, and its only figure shows a plant according to the

invention for manufacturing cement.

The figure depicts a plant for manufacturing cement which comprises a muiti-

stage suspension preheater 1, a calciner 3, which is fed with fuel via a number of
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burners 4 and combustion air via a kiln riser duct 5 and a smoke chamber 6, a
rotary kiln 7, which is fed with fuel via a burner 8, a clinker cooler 9 and a filter

arrangement 11.

Raw material from an unspecified mill department 13 is introduced into the
preheater 1 at F. From here it is conducted in counter-flow to the hot exhaust
gases from the rotary kiln 7 down through the preheater 1 and the calciner 3.
From the separating cyclone of the calciner 3 the calcined raw material is
directed to the rotary kiln 7 in which it is burned into cement clinker which is
subsequently cooled in the cooler 9. The kiln gases travel in the opposite
direction from the cooler 9 through the rotary kiln 7 in which it is heated and
continues up through the smoke chamber 6, the kiln riser duct 5, the calciner 4
and the preheater 1, and it is drawn through the kiln system by means of a fan
15. During the preheating process, it is inevitable that a portion, particularly the
finest part of the raw materials, is not effectively separated in the cyclones of the
preheater, instead being entrained in the exhaust gases, and, via the fan 15 and

possibly the mill department, ending up in the filter arrangement 11.

To address the problem mentioned in the introduction in terms of coatings in the
kiln riser chamber 5, it is proposed according to the invention to introduce dust
from the filter arrangement 11 into the material inlet end of the rotary kiln 7. The
filter dust may be appropriately injected with the aid of pressurized gas into the
material inlet end of the rotary kiln 7 by means of a lance 17 which is terminated
in the smoke chamber 6 of the rotary kiln or in the rotary kiln 7 itself, and

extending substantially parallel to the longitudinal axis of the rotary kiln.

So, during the operation of the plant according to the invention dust from the
filter arrangement 11 is injected into the kiln 7 in counterflow to the kiln gases.
Normally, the dust will be cooled down to a temperature of less than 300°C and
often as low as 100 to 150°C in the filter arrangement 11, and, furthermore, it will
be present in an amount sufficient to ensure proper cooling of the kiln gases in

the material inlet end of the rotary kiln 7. The injection of the filter dust may be

5
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controlled in order to obtain the optimum cooling of the kiln gases depending on
which salts are present in the gases. The injection of the filter dust entails that
the temperature of the kiln gases in the material inlet end of the kiln 7 may be
cooled down from the range 900 to 1200°C to a range about 830 to 850°C, which
is the decarbonization temperature of the main material component calcium
carbonate, thus resulting in the condensation of the salts on the surface of the

fine filter dust particles.

The invention has been field-tested at an operating cement plant and as a result
of the test the need to perform clean-out work in the riser duct 5 was reduced

from once every 8 hours to once a week.
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Claims

1. A method for manufacturing cement clinker from particulate cement raw
material, by which method fresh raw material is preheated or preheated and
precalcined in a suspension preheater subject to heat exchange with hot
exhaust gases, preheated or preheated and precalcined material is finally
calcined and burned into clinker in a rotary kiln, hot clinker from the rotary kiln
is cooled off in a cooler and dust is separated from the exhaust gases from the
preheater in a filter arrangement being characterized in that dust from the
filter arrangement is introduced into the material inlet end of the rotary kiln in a

direction which is contrary to the flow direction of the kiln gases.

2. A method according to claim 1, being characterized in that the entire filter
dust volume from the filter arrangement is introduced into the material inlet
end of the rotary kiln in a direction which is contrary to the flow direction of the

kiln gases.

3. A method according to claim 1 or 2, being characterized in that the filter

dust is injected into the rotary kiln'by means of pressurized gas.

4. A method according to claim 1 or 2, being characterized in that cold raw

material and/or flyash is introduced simultaneously with the filter dust.

5. A plant for carrying out the method according to claim 1 comprising a multi-
stage suspension preheater, a calciner with a number of burners, a kiln riser
duct, a smoke chamber, a rotary kiln with a burner, a clinker cooler and a filter
arrangement, being characterized in that it also comprises means for
introducing dust from the filter arrangement into the material inlet end of the

rotary kiln in a direction which is contrary to the flow direction of the kiln gases.
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6. A plant according to claim 5, being characterized in that the means of
introduction comprise a lance which is terminated in the smoke chamber of the
rotary kiln or in the rotary kiln itself, and which extends substantially parallel to

the longitudinal axis of the rotary kiln.
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