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Description
Technical Field

This invention relates generally to rotary kilns
and is particularly useful with mobile rotary kilns.

Background Art

Arotary kiln is arefractory-lined cylindrical vessel
commonly used, for example, in the incineration of
waste, in the calcining of cement, coke or other ma-
terials, in the firing of ceramic, and in many other
uses. In the incineration of waste, the waste is provid-
ed into the kiln and is combusted while passing
through the kiln by the combustion fuel and oxidant
which is injected into the rotary kiln at one end of the
kiln. The injection of the fuel and oxidant into the kiln
may be either concurrent with the flow of waste or
other material through the kiln, or it may be counter-
current to the flow of waste or other material through
the kiln. Gases from within the kiln are removed
through a flue located at one end of the kiln. After the
waste has passed through the kiln, ash from the com-
busted waste is removed from the kiln.

In a countercurrent kiln the hot combustion gases
and excess air are carried through the kiln first vola-
tizing combustibles from the waste. These combust-
ibles are combusted generating additional heat flow-
ing countercurrently to the flowing waste which fur-
ther dries the waste. It is imperative that the furnace
gases contain sufficient mass to absorb the heat re-
lease without overheating which can cause refractory
damage to the kiln or kinetically favor the generation
of nitrogen oxides (NO,). Accordingly the throughput
of material, such as waste, through the kiln is limited
by the quantity of furnace gases generated within the
kiln by the injected fuel and oxidant, and by the com-
busting volatiles if volatiles are present, and also by
the rate at which heat can be transferred to wet ma-
terial or to other heat sinks by the furnace gases.

In a concurrent kiln another problem arises in
that the heat released from volatile combustibles is
passing away from the wet material heat sink. An aux-
iliary burner is generally required to provide extra
heat to the drying zone to dry the material so as to en-
able volatization of the volatile combustibles. This in-
creases the volumetric flowrate of the gases passing
out the flue increasing particulate carryover and bur-
den on the air pollution devices thus limiting the
throughput through the kiln.

The mismatch of heat source and heat sink which
creates throughput limitations for both countercur-
rent and concurrent rotary kilns is more severe for
long rotary kilns, such as kilns having a length to di-
ameter (L/D) ratio exceeding 4.

Arecent use for rotary kilns which has been gain-
ing wide acceptance has been in the incineration of
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hazardous waste. A particularly advantageous rotary
kiln for this application is a mobile or transportable ro-
tary kiln which can be transported to the hazardous
waste site and then removed when the hazardous
waste site has been cleaned. Unfortunately a mobile
rotary kiln is by necessity smaller than a stationary ro-
tary kiln in order to enable transportability. Thus the
throughput limitations discussed above are even
more acute in the case of a mobile rotary kiln.

Accordingly it is an object of this invention to pro-
vide a rotary kiln having increased throughput over
conventional rotary kilns without causing high poten-
tial for refractory damage or creating conditions high-
ly favorable for NO, formation.

It is another object of this invention to provide a
method for operating a rotary kiln so as to increase
throughput over that obtainable with conventional ro-
tary kiln operating methods without causing high po-
tential for refractory damage or creating conditions
highly favorable for NO, formation.

Summary Of The Invention

The above and other objects which will become
apparent to one skilled in the art upon a reading of
this disclosure are attained by the present invention
one aspect of which is:

A rotary kiln comprising:

(A) a rotatable cylindrical body having an internal
diameter;
(B) a nonrotatable wall at each end of the rotat-
able cylindrical body;
(C) flue means at one end of the rotatable cylin-
drical body;
(D) a first oxidant injection means positioned
within the nonrotatable wall at the end opposite
to the flue end, said first oxidant injection means
oriented to inject oxidant into the rotatable cylin-
drical body toward the flue end; and
(E) a second oxidant injection means positioned
within the nonrotatable wall at the flue end, said
second oxidant injection means oriented to inject
oxidant into the rotatable cylindrical body toward
the end opposite the flue end and adapted to in-
ject the oxidant with a momentum sufficient to
pass through a length equal to at least two times
the internal diameter of the rotatable cylindrical
body.

Another aspect of this invention comprises:

A method for operating a rotary kiln compris-
ing:

(A) providing feed comprising volatile material

into a rotatable cylindrical body;

(B) removing gas from the rotatable cylindrical

body through a flue at one end of the rotatable

cylindrical body;

(C) injecting oxidant into the rotatable cylindrical

body at the end opposite the flue end in the di-
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rection of the flue end to create a flow of gas to-

ward the flue end;

(D) injecting oxidant into the rotatable cylindrical

body at the flue end in the direction of the end op-

posite the flue end having a momentum at least
equal to that of gas flowing toward the flue end;
and

(E) volatizing material from the feed within the ro-

tatable cylindrical body.

As used herein the term "cylindrical" means tub-
ular, generally but not necessarily having a circular ra-
dial cross-section.

As used herein, the term "waste" means any ma-
terial intended for partial or total combustion within a
combustion zone.

As used herein the term "burner' means a device
through which both oxidant and combustible matter
are provided into a combustion zone either separately
or as a mixture.

As used herein the term "lance" means a device
through which either oxidant or combustible matter
but not both is provided into a combustion zone.

As used herein the term "recirculation ratio"
means the ratio of the mass flowrate of material re-
circulated back toward the periphery of a jet to the
mass flowrate of the total fluid injected into a combus-
tion zone.

As used herein the term "combustible" means a
substance that will burn under combustion zone con-
ditions.

As used herein the term "incombustible" means
a substance that will not burn under combustion zone
conditions.

As used herein the term "volatile" means a ma-
terial which will pass into the vapor state under com-
bustion zone conditions such as, for example, the va-
por materials resulting from drying, or from the de-
composition or thermal dissociation of solid or liquid
materials.

As used herein the term "equivalent diameter"
means that diameter of a single circular orifice which
would provide the same total area as the sum of the
areas of a multi-orifice injection means.

Brief Description Of The Drawings

Figure 1 is a schematic representation of one em-
bodiment of the invention carried out in conjunction
with waste incineration within a countercurrent kiln.

Figure 2 is a schematic representation of another
embodiment of the invention carried out in conjunc-
tion with waste incineration within a concurrent kiln.

Figure 3 is a schematic representation of another
embodiment of the invention illustrating the invention
carried out with a plug flow zone.

Figure 4 is an illustration of a single orifice oxidant
injection means for injecting oxidant with a high mo-
mentum into a kiln at the flue end.
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Figure 5 is an illustration of a multi-orifice oxidant
injection means for injecting oxidant with a high mo-
mentum into a kiln at the flue end.

Figure 6 is an illustration of a burner which may
be used in the practice of this invention.

Figure 7 is an illustration of a means to react fuel
and oxidant in a recessed cavity prior to injection into
the Kkiln.

Detailed Description

The invention enables a significant increase in
rotary kiln throughput by maintaining a desirable tem-
perature profile throughout the kiln. This reduces
large temperature gradients through the kiln reducing
the need for a high temperature in one part of the kiln
in order to provide heat to another part of the kiln. In
addition the need for auxiliary fuel combustion to pro-
vide heat to a drying zone within the kiln is reduced.
Thus throughput limitations caused by localized hot
temperatures or flue gas flowrates are relaxed.

The invention will be described in detail with ref-
erence to the Drawings.

Referring now to Figure 1, there is illustrated ro-
tary kiln 1 having a rotatable cylindrical body 2, and
nonrotatable walls 3 and 4 at each axial end of the ro-
tatable cylindrical body to define a combustion zone
5. Preferably the kiln has a length to diameter ratio ex-
ceeding 4 but less than 8.

Flue 6 is positioned at one axial end of rotatable
cylindrical body 2. Although shown in Figure 1 as hav-
ing a horizontal orientation, the flue may have a vert-
ical or any other suitable orientation. Afirst oxidant in-
jection means such as first burner 7 is positioned
within nonrotatable wall 4 opposite the end having
flue 6. First burner 7 is oriented to inject fuel and ox-
idant into combustion zone 5 within rotatable cylindri-
cal body 2 in a direction toward the flue end. Second
oxidant injection means such as second burner 8 is
positioned within nonrotatable wall 3 at the flue end
and is oriented to inject fuel and oxidant into combus-
tion zone 5 in a direction toward the end opposite the
flue end. Alternatively either or both of the first and
second oxidant injection means may be a lance, such
as lance 12. In such a case only oxidant is provided
into the combustion zone from a lance.

The second oxidant injection means which injects
oxidant into the kiln in the direction away from the flue
end is adapted to inject the oxidant with a momentum
sufficient to pass through the kiln a length equal to
at least two times the internal diameter of, and pre-
ferably at least 50 percent of the length of, the rotat-
able cylindrical body. One means of accomplishing
this high momentum is by the injection of the oxidant
through a restricted orifice having a diameter, or mul-
tiple orifices having an equivalent diameter, not ex-
ceeding 1/30 of the kiln internal diameter and prefer-
ably not exceeding 1/100 of the kiln internal diameter.
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The restricted orifice imparts a high velocity to the ox-
idant as defined by Bernoulli’'s equation, and the high
velocity causes the momentum to increase since mo-
mentum is the product of mass and velocity. Another
means of accomplishing high momentum is by in-
creasing the mass of the second oxidant. However,
this is not preferable because this simultaneously in-
creases the mass and the momentum of the gas flow-
ing toward the flue end.

Figures 4, 5 and 6 illustrate such second oxidant
injection means. Referring to Figure 4 there is illu-
strated a single orifice nozzle having a restricted di-
ameter for the injection of oxidant. Figure 5 illustrates
a multiple orifice nozzle having an equivalent diame-
ter of the defined restriction to enable the attainment
of the required high momentum. Figure 6 illustrates a
burner wherein oxidant and fuel may be injected
through concentric tubes to produce oxidizing gas.
Oxidant may be fed through the center tube and fuel
may be fed through the outer annular passage or vice
versa. The center tube may be fitted with a single or
a multiple orifice nozzle.

In anther embodient illustrated in Figure 7, one
can cause oxidant and some fuel to react and expand
within a cavity recessed within the kiln wall. The cav-
ity provides a restriction so that the hot combustion
products at near the adiabatic flame temperature of
the mixture leave the cavity at a high velocity. In this
case the cavity would have a diameter at the point of
communication with the kiln of less than 1/10 of the
kiln internal diameter.

In operation, feed, such as waste 9, comprising
volatile material is provided into combustion zone 5,
such as through ram feeder 10, to form a bed which
flows through the combustion zone. Other feeds
which be used with this invention include cement,
coke, ceramic and other materials which include a
volatile component such as water. The method of this
invention will be described in detail with waste as the
feed which may include volatile combustible and vol-
atile incombustible matter. Waste may be liquid
and/or solid waste such as is defined in the Resource
Conservation Recovery Act (RCRA) or the Toxic Sub-
stances Control Act (TSCA). The waste passes se-
quentially through a drying zone 13 wherein it is dried
of volatile incombustible matter such as water and
some of the lighter volatile combustible matter, a pyr-
olysis zone 14 wherein additional combustible matter
is volatized out, and a char burnout zone 15 wherein
the residual solids are combusted. Resulting ash is
removed from combustion zone 5 through ash remov-
al door 11. As is appreciated by one skilled in the art,
there is not a clear demarcation between these
zones. In Figure 1 the arrows indicate the volatization
of incombustible and combustible matter in zones 13
and 14 respectively.

Fuel and oxidant are injected through burner 7
into combustion zone 5 wherein they are combusted
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to provide heat to the combustion zone to carry out
the drying, pyrolyzing and burning of the waste dis-
cussed above. The oxidant may be air, technically
pure oxygen having an oxygen concentration greater
than 99.5 percent, or oxygen-enriched air having an
oxygen concentration of at least 25 percent and pre-
ferably greater than 30 percent. The fuel may be any
suitable fluid fuel such as natural gas, propane, fuel
oil, or liquid waste.

The combustion of the fuel and oxidant injected
into combustion zone 5 through first burner 7, and the
combustion of the volatile combustibles evaporated
from the waste, create a flow of gas toward the flue
end. Gas is removed from combustion zone 5 through
flue 6.

Fuel and oxidant are injected into combustion
zone 5 through second burner 8 and can be defined
the same as the fuel and oxidant injected through first
burner 7. The fuel and oxidant injected through burn-
er 8 is injected having a momentum at least equal to,
and preferably greater than 200 percent of, the mo-
mentum of the gas flowing toward the flue end. The
gas flowing toward the flue end may include fuel and
oxidant injected through the first burner and the com-
bustion products thereof, water vapor, combustion
products from the material injected through the sec-
ond burner, and combustion products from the com-
bustion of volatized combustible material. As is
known, momentum is equal to the mass times the ve-
locity of the fluid. In this way the combustion reaction
stream injected through burner 8 penetrates a signif-
icant distance into combustion zone 5, preferably at
least two kiln diameters. Heat released from the com-
bustion of the fuel and oxidant injected into combus-
tion zone 5 through burner 8 serves to provide heat
for the aforedescribed drying, pyrolyzing and burning
of the waste.

The arrangement of the invention wherein burn-
ers fire opposed to one another causes the temper-
ature within the combustion zone to be much more
uniform than with conventional rotary kiln arrange-
ments because the two injected combustion streams
tend to cause each other to recirculate through the
combustion zone as indicated by the reversing flow
arrows 16 in Figure 1, although only the recirculation
of the gas flowing from the flue end is necessary for
the successful operation of the invention. Further-
more, the high momentum of the flue end combustion
stream causes enhanced recirculation as shown by
arrows 17. In this way temperature gradients within
the kiln are better controlled so throughput limitations
based on heat transfer rate considerations or flue gas
flowrate considerations are relaxed. In addition, the
high momentum flame may be manipulated to en-
hance local radiative and convective heat transfer to
the load when desired.

In a preferred operating method either or both of
the oxidant streams injected through oxidant injection
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means 7 and 8 are injected at a high velocity so as to
provide a recirculation of gases within the combus-
tion zone, preferably to provide a recirculation ratio
exceeding 4. Preferably the oxidant stream velocity
exceeds 150 feet per second. In this way the temper-
ature uniformity within combustion zone 5 is en-
hanced. This is particularly the case for the oxidant
stream injected through first burner 7 so that, as illu-
strated in Figure 1, the gases do not merely pass
through combustion zone 5, but rather recirculate one
or more times within combustion zone 5 so as to en-
hance mixing and combustion efficiency within com-
bustion zone 5 and thus further enhance temperature
uniformity within each of the two recirculation zones
at the two parts of the combustion zone.

In an alternative arrangement, the injection end
of the second oxidant injection means located at the
flue end protrudes a distance into the combustion
zone as illustrated in Figure 3 rather than having its
injection end flush with the wall within which it is posi-
tioned as is illustrated in Figures 1 and 2. The numer-
als in Figure 3 correspond to those of Figure 1 for the
common elements. In this way a plug flow zone is es-
tablish immediately before the flue. In a plug flow
zone there is very little backmixing or recirculation of
gases. In the more quiescent plug flow region, the
gas velocity is reduced due to the lack of recirculation
flow. Therefore, air-borne particulates have the op-
portunity to settle down from the gas stream. Also the
gas is allowed to cool down somewhat, resulting in re-
duced gas velocity. The protrusion can be as long as
practical and typically is about one kiln diameter.

In a countercurrent kiln it may be desirable to in-
ject additional oxidant, such as technically pure oxy-
gen, into the combustion zone at the flue end in order
to carry out further combustion in the drying zone.
This is particularly the case where a large amount of
combustibles are volatized from the feed and are car-
ried into the drying zone by the flowing gases result-
ing in pyrolytic or fuel-rich conditions in the drying
zone. The additional oxidant may be injected through
burner 8 or through lance 12 depending on which is
used as the second oxidant injection means.

The invention enables the kiln operator to oper-
ate the combustion zone of the rotary kiln with two
separate combustion control zones at each end of the
kiln. In addition to stoichiometric operation, the com-
bustion control zone at each end of the kiln may be
operated with pyrolytic (fuel-rich) or oxidating (oxy-
gen-rich) conditions thus adding flexibility to the kiln
design and to the combustion process control. For ex-
ample, especially with the processing of high-BTU
waste, the combustion control zone at the flue end of
a countercurrentrotary kiln can be run in the pyrolytic
mode so that combustible gases released from the
waste are recirculated and entrained into the high mo-
mentum stream from the flue end burner thus con-
suming the oxidant. Residue char in the combustion

10

15

20

25

30

35

40

45

50

55

control zone at the other end of the kiln can be ex-
posed to oxidating conditions to complete the burn-
out.

In the method of this invention the use of oxygen
enrichment serves to decrease the momentum of the
gases flowing toward the flue thus enabling easier
flue end injection into the kiln, and also serves to de-
crease the volumetric flowrate of gases flowing
through the flue thus increasing throughput. Accord-
ingly the lower the percentage of inert nitrogen intro-
duced into the combustion zone with the oxidant, the
more advantageous will be the operation of the meth-
od of this invention. Thus, to achieve maximum
throughput, the most preferred oxidant is technically
pure oxygen, air inleakage notwithstanding.

Figure 2 illustrates the rotary kiln and operating
method of this invention carried out with the inciner-
ation of waste in a concurrent kiln. The numerals in
Figure 2 correspond to those of Figure 1 for the com-
mon elements. In the embodiment illustrated in Figure
2, flue 20 is located at the end opposite the end at
which waste is provided into the kiln. First oxidant in-
jection means such as a lance or burner 21 is posi-
tioned within nonrotatable wall 3 at the end opposite
the flue end and second oxidant injection means such
as a lance or burner 22 is positioned within nonrotat-
able wall 4 at the flue end. Oxidant injection means
21 and 22 inject oxidant toward the wall opposite from
where they are positioned. The operation of the ro-
tary kiln illustrated in Figure 2 is similar to that of the
kiln illustrated in Figure 1 except that the flow of gas-
es toward the flue end is concurrent with, not coun-
tercurrent to, the flow of waste sequentially through
the drying, pyrolyzing and char burning zones.

In a conventional rotary kiln used to incinerate
hazardous waste, hazardous fumes released from
the waste may not always pass through the flame re-
gion of the combustion zone. For a conventional
countercurrent rotary kiln the fumes may not even be
exposed to a high temperature within the kiln. Accord-
ingly conventional incineration systems employing ro-
tary kilns depend in great measure on a secondary
combustion chamber for the destruction of hazar-
dous constituents. However with the system of this
invention wherein opposed fired burners cause ex-
tensive gas recirculation within the combustion zone,
fumes volatized from the waste pass several times
through the flame region thus increasing the destruc-
tion efficiency of the hazardous constituents. This
may, in some cases, eliminate the need for a second-
ary combustion chamber in the incineration of hazar-
dous waste.

The invention enables the operation of a rotary
kiln with improved control by enabling independent or
separate adjustment of the oxidant and fluid fuel in-
jected at the flue end and at the end opposite the flue
end. This is particularly advantageous when these
two oxidants have differing oxygen concentrations,
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e.g. air and technically pure oxygen.

For example, one may determine the volumetric
flowrate of the gas being removed through the flue.
As used herein the term "determine" means any way
of arriving at a value including measuring, calculating
or estimating the value. The flowrate may then be
compared with a predetermined desired flowrate and
the flowrate ratio of the oxidants may then be adjust-
ed, i.e. changed, so that the determined flowrate
changes in the direction toward the desired flowrate.
Because of the high momentum of the oxidant inject-
ed at the flue end which passes significant gas flow
away from the flue into the kiln, as opposed to prior
art processes, changes in flue gas flowrate can be ac-
complished with changes in the flowrate ratio of the
injected oxidants while being able to maintain a desir-
able temperature profile and furnace atmosphere.

In another example, one may determine the pres-
sure within the rotatable cylindrical body. Typically
when waste is being incinerated the pressure within
the kiln is desired to be a negative pressure. The de-
termined pressure may then be compared with a pre-
determined desired pressure and the flowrate ratio of
the oxidants may then be adjusted so that the deter-
mined pressure changes in the direction of the de-
sired pressure while maintaining a desirable temper-
ature profile and furnace atmosphere.

In another method for improving the control of
the operation of the rotary kiln, one may determine
the heat demand at both the flue end zone and at the
end zone opposite the flue end and adjust the flow of
one or both of the oxidants and fluid fuel, if neces-
sary, to accommodate the heat demands simultane-
ously.

As can be seen any operating parameter may be
determined, compared with a predetermined desired
value for that parameter, and the total flowrate and
the flowrate ratio of the oxidants may be adjusted so
that the determined value of the parameter changes
in the direction toward the desired value for that para-
meter. As indicated earlier this advantageous control
based on changing the total flowrate and the ratio of
the oxidants is due to the high momentum of the flue
end injected oxidant which doesn’t merely affect the
proximity of the flue end as in conventional process-
es, butrather has a marked effect on the gas flow pat-
tern within the kiln. A significant advantage of the in-
vention is the ability to independently control temper-
ature or heat release and atmosphere at each end of
the kiln while simultaneously controlling gas flowrate
or pressure in the kiln.

Temperature within the kiln may also be control-
led or moderated by the injection of water, especially
as an atomized stream, into the kiln.

The following examples are provided for illustra-
tive purposes and are not intended to limiting.
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EXAMPLE 1

A scaled-down cold flow model of a rotary kiln
similar to that illustrated in Figure 3 was employed.
The kiln model had a length of 3.5 feet and an L/D ra-
tio of 7. A nozzle injected gas toward the flue end at
a volumetric flowrate of 7380 cubic feet per hour
(CFH) and a burner fired away from the flue end with
a high velocity jet injected at a volumetric flowrate of
up to 670 CFH wherein the initial velocity of the jet
was about 1000 feet per second. The momentum of
the flow from the burner ranged between 100 to 500
percent of the momentum of the gases flowing toward
the flue. The flow from the flue end jet penetrated up
to 63.3 percent of the length of the kiln. Recirculation
gas flow within the kiln flue end was vigorous.

EXAMPLE 2

A countercurrent rotary kiln similar to that illu-
strated in Figure 3 is employed having a length of 45
feet and an internal diameter of 6.5 feet. Oxygen at a
flowrate of 4092 Ib/hr and natural gas at a flowrate of
1066 Ib/hr, having a heat value of 22,991 BTU/Ib, are
injected at a high momentum into the kiln at the flue
end through a burner extending 5 feet into the kiln. Air
at a flowrate of 11,000 Ib/hr and natural gas at a flow-
rate of 613 Ib/hr are injected into the kiln through a
burner at the end opposite the flue end. Thekiln is op-
erated at negative pressure and ambient air leaks into
the kiln at a flowrate of 5500 Ib/hr. Soil comprising
hazardous waste and having a water content of 15
percent but no heating value is passed into the kiln at
the flue end at the rate of 25 tons per hour. Ash is re-
moved from the kiln at a temperature of 900°F at a
flowrate of 42,494 Ib/hr and gas is passed out of the
kiln through the flue at the rate of 29,777 Ib/hr (30,630
actual cubic feed per minute) at a temperature of
1600°F and having an oxygen concentration of 3.1
percent.

With the air fired burner firing alone, the maxi-
mum soil processing rate is only 16 tons per hour
while meeting the required ash temperature of 900°F.
Moreover with oxygen enrichment at the discharge
end and without the oxygen burner firing toward the
discharge end, the flame is shortened and the com-
bustion gas temperature gradient is significantly in-
creased so that, at an increased throughput, the soil
does not undergo sufficient residence time at the ele-
vated temperature to undergo a detoxification reac-
tion.

Claims
1. A method for operating a rotary kiln comprising:

(A) providing feed comprising volatile material
into a rotatable cylindrical body;
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(B) removing gas from the rotatable cylindrical
body through a flue at one end of the rotatable
cylindrical body;

(C) injecting oxidant into the rotatable cylindri-
cal body at the end opposite the flue end in
the direction of the flue end to create a flow
of gas toward the flue end;

(D) injecting oxidant into the rotatable cylindri-
cal body at the flue end in the direction of the
end opposite the flue end having a momen-
tum atleast equal to that of gas flowing toward
the flue end; and

(E) volatizing material from the feed within the
rotatable cylindrical body.

The method of claim 1 wherein feed is provided
into the rotatable cylindrical body atthe same end
as that where gas is removed through the flue.

The method of claim 1 wherein feed is provided
into the rotatable cylindrical body at the end op-
posite to the end where gas is removed through
the flue.

The method of claim 1 wherein the oxidant inject-
ed in step (D) penetrates into the rotatable cylin-
drical body a distance at least equal to two diam-
eters of the rotatable cylindrical body.

The method of claim 1 wherein the feed is waste
comprising combustible material.

The method of claim 5 additionally comprising
combusting volatized combustible material from
the waste within the rotatable cylindrical body.

The method of claim 5 wherein the feed compris-
es water as a volatile material.

The method of claim 1 wherein at least one of the
oxidant injected into the rotatable cylindrical body
in steps (C) and (D) is technically pure oxygen.

The method of claim 1 wherein at least one of the
oxidant injected into the rotatable cylindrical body
in steps (C) and (D) is oxygen-enriched air having
an oxygen concentration of at least 25 percent.

The method of claim 1 wherein the oxidant inject-
ed into the rotatable cylindrical in step (C) is air
and the oxidant injected into the rotatable cylin-
drical body in step (D) is technically pure oxygen.

The method of claim 1 wherein the oxidant inject-
ed into the rotatable cylindrical body in step (D)

is injected flush with a wall at that end.

The method of claim 1 wherein the oxidant inject-
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13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

12

ed into the rotatable cylindrical body in step (D)
is injected extending from a wall at that end.

The method of claim 1 wherein fuel is injected
with the oxidant in step (C).

The method of claim 1 wherein fuel is injected
with the oxidant in step (D).

The method of claim 1 wherein combustion is
carried out at at least one of the flue end and the
end opposite the flue end under pyrolytic condi-
tions.

The method of claim 1 wherein combustion is
carried out at at least one of the flue end and the
end opposite the flue end under oxidating condi-
tions.

The method of claim 1 wherein combustion is
carried out at the flue end under pyrolytic condi-
tions and combustion is carried out at the end op-
posite the flue end under oxidating conditions.

The method of claim 1 further comprising deter-
mining the volumetric flowrate of the gas being
removed through the flue, comparing the deter-
mined flowrate with a predetermined desired
flowrate, and adjusting the volumetric flowrate
ratio of the oxidant injected in step (C) and the ox-
idant injected in step (D) so that the flue gas volu-
metric flowrate changes toward the desired flow-
rate.

The method of claim 1 further comprising deter-
mining the pressure within the rotatable cylindri-
cal body, comparing the determined pressure
with a predetermined desired pressure, and ad-
justing the volumetric flowrate ratio of the oxidant
injected in step (C) and the oxidant injected in
step (D) so that the pressure within the rotatable
cylindrical body changes toward the desired
pressure.

The method of claim 1 further comprising deter-
mining the heat demand at the flue end and also
at the end opposite the flue end, and adjusting
the flow of at least one of the oxidant injected in
step (C) and the oxidant injected in step (D) to ac-
commodate the determined heat demands.

The method of claim 1 wherein the oxidant inject-
ed in step (C) and the oxidant injected in step (D)
have different oxygen concentrations.

The method of claim 1 further comprising deter-
mining the value of an operating parameter, com-
paring the determined value with a predeter-
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mined desired value for that parameter, and ad-
justing the volumetric flowrate ratio of the oxidant
injected in step (C) and the oxidant injected in
step (D) so thatthe determined value changes to-
ward the desired value.

The method of claim 1 further comprising inde-
pendently controlling the temperature and at-
mosphere at each end of the rotatable cylindrical
body while simultaneously controlling the gas
flowrate into the rotatable cylindrical body.

The method of claim 1 wherein the oxidant inject-
ed into the rotatable cylindrical body in step (D)
is introduced into a cavity recessed from the wall
at that end and thereafter passed from the cavity
into the rotatable cylindrical body.

The method of claim 24 wherein some oxidant
combusts with fuel within the cavity.

The method of claim 1 wherein the oxident inject-
ed in step (D) is oxidizing gas generated from a
burner.

The method of claim 1 further comprising inject-
ing water into the rotatable cylindrical body.

A rotary kiln comprising:
(A) a rotatable cylindrical body having an in-
ternal diameter;
(B) a nonrotatable wall at each end of the ro-
tatable cylindrical body;
(C) flue means at one end of the rotatable cyl-
indrical body;
(D) a first oxidant injection means positioned
within the nonrotatable wall at the end oppo-
site to the flue end, said first oxidant injection
means oriented to inject oxidant into the rotat-
able cylindrical body toward the flue end; and
(E) a second oxidant injection means posi-
tioned within the nonrotatable wall at the flue
end, said second oxidant injection means ori-
ented to inject oxidant into the rotatable cylin-
drical body toward the end opposite the flue
end and adapted to inject the oxidant with a
momentum sufficient to pass through a
length equal to at least two times the internal
diameter of the cylindrical body.

The rotary kiln of claim 28 wherein the rotatable
cylindrical body has a length to diameter ratio ex-
ceeding 4.

The rotary kiln of claim 28 additionally comprising
means to provide feed into the kiln at the end
where the flue means is located.
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The rotary kiln of claim 28 additionally comprising
means to provide feed into the kiln at the end op-
posite to the end where the flue means is located.

The rotary kiln of claim 28 wherein the rotary kiln
is a mobile rotary kiln.

The rotary kiln of claim 28 wherein the second ox-
idant injection means has its injection end flush
with the nonrotatable wall within which it is posi-
tioned.

The rotary kiln of claim 28 wherein the injection
end of the second oxidant injection means ex-
tends beyond the nonrotatable wall within which
the second oxidant injection means is positioned.

The rotary kiln of claim 28 wherein at least one of
the first oxidant injection means and the second
oxidant injection means is a burner.

The rotary kiln of claim 28 wherein at least one of
the first oxidant injection means and the second
oxidant injection means is a lance.

The rotary kiln of claim 28 wherein the second ox-
idant injection means comprises a restricted ori-
fice having a diameter, or a plurality of orifices
having an equivalent diameter not exceeding
1/30 of the internal diameter of the rotatable cyl-
indrical body.

The rotary kiln of claim 28 wherein the second ox-
idant injection means comprises a cavity within
the nonrotatable wall which communicates with
the rotatable cylindrical body.

The rotary kiln of claim 38 wherein the cavity has
arestricted diameter at the point where it commu-
nicates with the rotatable cylindrical body.

The rotary kiln of claim 39 wherein the restricted
diameter is less than 1/10 of the internal diameter
of the rotatable cylindrical body.

Patentanspriiche

1.

Verfahren zum Betreiben eines Drehrohrofens,
bei dem:
(A) flichtiges Material enthaltende Be-
schickung in einen drehbaren zylindrischen
Korper eingebracht wird;
(B) Gas aus dem drehbaren zylindrischen
Korper liber einen Rauchzug am einen Ende
des drehbaren zylindrischen Kérpers abge-
fiihrt wird;
(C) Oxidationsmittel in den drehbaren zylindri-
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schen Kérper an dem dem Rauchzugende ge-
geniiberliegenden Ende in Richtung des
Rauchzugendes eingeblasen wird, um einen
Gasstrom auf das Rauchzugende hin auszu-
bilden;

(D) Oxidationsmittel in den drehbaren zylindri-
schen Kérper an dem Rauchzugende in Rich-
tung auf das dem Rauchzugende gegeniiber-
liegende Ende eingeblasen wird, wobei die-
ses Oxidationsmittel eine Bewegungsenergie
hat, die mindestens gleich derjenigen des in
Richtung auf das Rauchzugende strémenden
Gases ist; und

(E) Material von der Beschickung innerhalb
des drehbaren zylindrischen Kérpers abge-
dampft wird.

Verfahren nach Anspruch 1, wobei Beschickung
in den drehbaren zylindrischen Kérper an dem
gleichen Ende wie dem Ende, an dem Gas iiber
den Rauchzug abgefiihrt wird, eingebracht wird.

Verfahren nach Anspruch 1, wobei Beschickung
in den drehbaren zylindrischen Kérper an dem
Ende eingebracht wird, das dem Ende gegen-
tiberliegt, an dem Gas iiber den Rauchzug abge-
fiihrt wird.

Verfahren nach Anspruch 1, wobei das im Ver-
fahrensschritt (D) eingeblasene Oxidationsmittel
in den drehbaren zylindrischen Kérper lber eine
Strecke eindringt, die mindestens gleich dem
zweifachen des Durchmessers des drehbaren
zylindrischen Korpers ist.

Verfahren nach Anspruch 1, wobei die Be-
schickung aus Abfallstoff besteht, der brennba-
res Material aufweist.

Verfahren nach Anspruch 5, bei dem zusétzlich
von dem Abfallstoff abgedampftes brennbares
Material innerhalb des drehbaren zylindrischen
Kérpers verbrannt wird.

Verfahren nach Anspruch 5, bei dem die Be-
schickung Wasser als ein fliichtiges Material auf-
weist.

Verfahren nach Anspruch 1, bei dem mindestens
eines der Oxidationsmittel, die in den Verfahrens-
schritten (C) und (D) in den drehbaren zylindri-
schen Korper eingeblasen werden, technisch rei-
ner Sauerstoff ist.

Verfahren nach Anspruch 1, bei dem mindestens
eines der Oxidationsmittel, die in den Verfahrens-
schritten (C) und (D) in den drehbaren zylindri-
schen Kérper eingeblasen werden, mit Sauer-
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stoff angereicherte Lufte ist, die eine Sauerstoff-
konzentration von mindestens 25 % hat.

Verfahren nach Anspruch 1, bei dem das im Ver-
fahrensschritt (C) in den drehbaren zylindrischen
Korper eingeblasene Oxidationsmittel Luft ist
und das im Verfahrensschritt (D) in den drehba-
ren zylindrischen Kdrper eingeblasene Oxidati-
onsmittel technisch reiner Sauerstoff ist.

Verfahren nach Anspruch 1, bei dem das im Ver-
fahrensschritt (D) in den drehbaren zylindrischen
Korper eingeblasene Oxidationsmittel fluchtend
mit einer Wand an dem betreffenden Ende einge-
blasen wird.

Verfahren nach Anspruch 1, bei dem das im Ver-
fahrensschritt (D) in den drehbaren zylindrischen
Korper eingeblasene Oxidationsmittel an einer
Stelle eingeblasen wird, die von einer Wand an
dem betreffenden Ende vorspringt.

Verfahren nach Anspruch 1, bei dem Brennstoff
zusammen mit dem Oxidationsmittel im Verfah-
rensschritt (C) eingeblasen wird.

Verfahren nach Anspruch 1, bei dem Brennstoff
zusammen mit dem Oxidationsmittel im Verfah-
rensschritt (D) eingeblasen wird.

Verfahren nach Anspruch 1, bei dem eine Ver-
brennung an dem Rauchzugende und/oder an
dem dem Rauchzugende gegeniiberliegenden
Ende unter pyrolytischen Bedingungen durchge-
fiihrt wird.

Verfahren nach Anspruch 1, bei dem eine Ver-
brennung an dem Rauchzugende und/oder an
dem dem Rauchzugende gegeniiberliegenden
Ende unter oxidierenden Bedingungen durchge-
fiihrt wird.

Verfahren nach Anspruch 1, bei dem eine Ver-
brennung an dem Rauchzugende unter
pyrolytischen Bedingungen durchgefiihrt wird
und eine Verbrennung an dem dem Rauchzugen-
de gegeniiberliegenden Ende unter oxidierenden
Bedingungen durchgefiihrt wird.

Verfahren nach Anspruch 1, bei dem ferner die
volumetrische DurchfluBmenge des iber den
Rauchzug abgefiihrten Gases ermittelt wird, die
ermittelte DurchfluBmenge mit einer vorbe-
stimmten Soll-DurchfluBmenge verglichen wird
und das volumetrische DurchfluBmengenverhalt-
nis des im Verfahrensschritt (C) eingeblasenen
Oxidationsmittels und des im Verfahrensschritt
(D) eingeblasenen Oxidationsmittels so einge-
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stellt wird, daf sich die volumetrische Durchfluf3-
menge des Rauchgases in Richtung auf die Soll-
DurchfluBmenge andert.

Verfahren nach Anspruch 1, bei dem ferner der
Druck innerhalb des drehbaren zylindrischen
Kdrpers ermittelt wird, der ermittelte Druck mit ei-
nem vorbestimmten Solldruck verglichen wird
und das volumetrische DurchfluBmengenverhalt-
nis des im Verfahrensschritt (C) eingeblasenen
Oxidationsmittels und des im Verfahrensschritt
(D) eingeblasenen Oxidationsmittels so einge-
stellt wird, dal® der Druck innerhalb des drehba-
ren zylindrischen Kérpers sich in Richtung auf
den Solldruck andert.

Verfahren nach Anspruch 1, bei dem der Warme-
bedarf an dem Rauchzugende und auch an dem
dem Rauchzugende gegeniiberliegenden Ende
ermittelt wird und der Strom des im Verfahrens-
schritt (C) und/oder im Verfahrensschritt (D) ein-
geblasenen Oxidationsmittels so eingestellt wird,
dall die ermittelten Warmebedarfswerte erfilllt
werden.

Verfahren nach Anspruch 1, bei dem das im Ver-
fahrensschritt (C) eingeblasene Oxidationsmittel
und das im Verfahrensschritt (D) eingeblasene
Oxidationsmittel unterschiedliche Sauerstoff-
konzentrationen haben.

Verfahren nach Anspruch 1, bei dem ferner der
Wert eines Betriebsparameters ermittelt wird, der
ermittelte Wert mit einem vorbestimmten Soll-
wert fir den betreffenden Parameter verglichen
wird und das volumetrische DurchfluBmengen-
verhaltnis des im Verfahrensschritt (C) eingebla-
senen Oxidationsmittels und des im Verfahrens-
schritt (D) eingeblasenen Oxidationsmittels so
eingestellt wird, daB sich der ermittelte Wert in
Richtung auf den Sollwert dndert.

Verfahren nach Anspruch 1, bei dem ferner die
Temperatur und die Atmosphére an jedem Ende
des drehbaren zylindrischen Kérpers unabhangig
gesteuert oder geregelt werden, wahrend gleich-
zeitig die DurchfluBmenge des in den drehbaren
zylindrischen Kérper einstromenden Gases ge-
steuert oder geregelt wird.

Verfahren nach Anspruch 1, bei dem das im Ver-
fahrensschritt (D) in den drehbaren zylindrischen
Korper eingeblasene Oxidationsmittel in einen
Hohlraum eingeleitet wird, der an der Wand an
dem betreffenen Ende ausgespart ist, und dieses
Oxidationsmittel danach von dem Hohlraum in
den drehbaren zylindrischen Kérper geleitet wird.
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Verfahren nach Anspruch 24, bei dem etwas Oxi-
dationsmittel innerhalb des Hohlraums mit
Brennstoff verbrannt wird.

Verfahren nach Anspruch 1, bei dem das im Ver-
fahrensschritt (D) eingeblasene Oxidationsmittel
ein von einem Brenner erzeugtes oxidierendes
Gas ist.

Verfahren nach Anspruch 1, bei dem ferner Was-
ser in den drehbaren zylindrischen Kérper einge-
spritzt wird.

Drehrohrofen mit:
(A) einem einen Innendurchmesser aufwei-
senden drehbaren zylindrischen Kérper;
(B) einer nicht drehbaren Wand an jedem En-
de des drehbaren zylindrischen Kérpers;
(C) einer Rauchzuganordnung an einem Ende
des drehbaren zylindrischen Kérpers;
(D) einer ersten Oxidationsmittel-Einblasvor-
richtung, die in der nicht drehbaren Wand an
dem dem Rauchzugende gegeniiberliegen-
den Ende angeordnet und so ausgerichtet ist,
dal} sie Oxidationsmittel in Richtung auf das
Rauchzugende in den drehbaren zylindri-
schen Kérper einblast; und
(E) einer zweiten Oxidationsmittel-Einblas-
vorrichtung, die in der nicht drehbaren Wand
an dem Rauchzugende angeordnet und so
ausgerichtet ist, daR sie Oxidationsmittel in
Richtung auf das dem Rauchzugende gegen-
tiberliegende Ende in den drehbaren zylindri-
schen Kérper einblast, und die das Oxidati-
onsmittel mit einer Bewegungsenergie einbla-
sen kann, die ausreicht, um das Oxidations-
mittel eine Strecke durchlaufen zu lassen, die
mindestens gleich dem zweifachen des In-
nendurchmessers des zylindrischen Kérpers
ist.

Drehrohrofen nach Anspruch 28, bei dem der
drehbare zylindrische Kérper ein Verhéltnis von
Lange zu Durchmesser hat, das gréfer als 4 ist.

Drehrohrofen nach Anspruch 28, ferner versehen
mit einer Anordnung zum Einbringen von Be-
schickung in den Ofen an dem Ende, an dem sich
die Rauchzuganordnung befindet.

Drehrohrofen nach Anspruch 28, ferner versehen
mit einer Anordnung zum Einbringen von Be-
schickung in den Ofen an dem Ende, das dem En-
de gegeniiberliegt, an dem sich die Rauchzugan-
ordnung befindet.

Drehrohrofen nach Anspruch 28, bei dem der
Drehrohrofen ein mobiler Drehrohrofen ist.
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Drehrohrofen nach Anspruch 28, bei dem das
Einblasende der zweiten Oxidationsmittel-Ein-
blasvorrichtung fluchtend mit der nichtdrehbaren
Wand liegt, innerhalb der die Einblasvorrichtung
angeordnet ist.

Drehrohrofen nach Anspruch 28, bei dem das
Einblasende der zweiten Oxidationsmittel-Ein-
blasvorrichung tiber die nichtdrehbare Wand vor-
ragt, in welcher die zweite Oxidationsmittel-Ein-
blasvorrichtung angeordnet ist.

Drehrohrofen nach Anspruch 28, bei dem minde-
stens eine der ersten und zweiten Oxidationsmit-
tel-Einblasvorrichtungen ein Brenner ist.

Drehrohrofen nach Anspruch 28, bei dem minde-
stens eine der ersten und zweiten Oxidationsmit-
tel-Einblasvorrichtungen eine Lanze ist.

Drehrohrofen nach Anspruch 28, bei dem die
zweite Oxidationsmittel-Einblasvorrichtung eine
verengte Offnung mit einem Durchmesser, oder
eine Mehrzahl von Offnungen mit einem &quiva-
lenten Durchmesser aufweist, der nicht gréRer
als 1/30 des Innendurchmessers des drehbaren
zylindrischen Korpers ist.

Drehrohrofen nach Anspruch 28, bei dem die
zweite Oxidationsmittel-Einblasvorrichtung ei-
nen Hohlraum in der nichtdrehbaren Wand auf-
weist, der mit dem drehbaren zylindrischen Kér-
per in Verbindung steht.

Drehrohrofen nach Anspruch 38, wobei der Hohl-
raum an der Stelle, an welcher er mit dem dreh-
baren zylindrischen Kérper in Verbindung steht,
einen verengten Durchmesser hat

Drehrohrofen nach Anspruch 39, bei dem der ver-
engte Durchmesser kleiner als 1/10 des Innen-
durchmessers des drehbaren zylindrischen Kér-
pers ist.

Revendications

1.

Procédé de mise en oeuvre d’'un four rotatif,
consistant a :
(A) introduire une charge comprenant des
substances volatiles dans un corps rotatif cy-
lindrique ;
(B) évacuer les gaz du corps cylindrique rota-
tif par un carneau situé a une extrémité du
corps rotatif cylindrique ;
(C) injecter un agent oxydant dans le corps cy-
lindrique rotatif a I'extrémité opposée al’extré-
mité carneau, vers I'extrémité carneau, afin
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de créer un flux de gaz vers I'extrémité car-
neau ;

(D) injecter un agent oxydant dans le corps cy-
lindrique rotatif & I'extrémité carneau, vers
I'extrémité opposée a I'extrémité carneau, cet
agent oxydant ayant une quantité de mouve-
ment au moins égale a celle du gaz circulant
vers I'extrémité carneau ; et

(E) volatiliser les substances provenant de la
charge a l'intérieur du corps rotatif cylindri-
que.

Procédé selon la revendication 1, suivant lequel
la charge est introduite dans le corps rotatif cylin-
drique a la méme extrémité que celle a laquelle
le gaz est évacué par le carneau.

Procédé selon la revendication 1, suivant lequel
la charge est introduite dans le corps rotatif cylin-
drique a I'’extrémité opposée a celle a laquelle le
gaz est évacué par le carneau.

Procédé selon la revendication 1, suivant lequel
I'agent oxydant injecté a I'étape (D) pénétre dans
le corps rotatif cylindrique sur une distance au
moins égale a deux diamétres du corps rotatif cy-
lindrique.

Procédé selon la revendication 1, suivant lequel
la charge consiste en des rebuts comprenant de
la matiére combustible.

Procédé selon la revendication 5, consistant en
plus a brdler la matiére combustible volatilisée
provenant de la charge a I'intérieur du corps ro-
tatif cylindrique.

Procédé selon la revendication 5, suivant lequel
la charge comprend de I'eau en tant que substan-
ce relative.

Procédé selon la revendication 1, suivant lequel
au moins 'un des agents oxydants injectés dans
le corps rotatif cylindrique aux étapes (C) et (D)
est de I'oxygéne techniquement pur.

Procédé selon la revendication 1, suivant lequel
au moins 'un des agents oxydants injectés dans
le corps rotatif cylindrique aux étapes (C) et (D)
est de I'air enrichi en oxygéne ayant une concen-
tration en oxygéne d’au moins 25 pour cent.

Procédé selon la revendication 1, suivant lequel
I'agent oxydant injecté dans le corps rotatif cylin-
drique a I'étape (C) est de I'air et I'agent oxydant
injecté dans le corps rotatif cylindrique a I'étape
(D) est de I'oxygéne techniquement pur.
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Procédé selon la revendication 1, suivant lequel
I'agent oxydant injecté dans le corps rotatif cylin-
drique a I'étape (D) est injecté a fleur d’une paroi
de cette extrémité.

Procédé selon la revendication 1, suivant lequel
I'agent oxydant injecté dans le corps rotatif cylin-
drique al’étape (D) est injecté de maniére qu’il se
propage a partir d'une paroi de cette extrémité.

Procédé selon la revendication 1, suivant lequel
du combustible est injecté avec I'agent oxydant &
I'étape (C).

Procédé selon la revendication 1, suivant lequel
du combustible est injecté avec I'agent oxydant &
I'étape (D).

Procédé selon la revendication 1, suivant lequel
la combustion est produite & au moins 'une de
I'extrémité carneau et de I'extrémité opposée a
celle du carneau dans des conditions pyrolyti-
ques .

Procédé selon la revendication 1, suivant lequel
la combustion est produite & au moins 'une de
I'extrémité carneau et de I'extrémité opposée a
celle du carneau dans des conditions oxydantes.

Procédé selon la revendication 1, suivant lequel
la combustion est produite a I'extrémité carneau
dans des conditions pyrolytiques et la combus-
tion est produite a I'extrémité opposée a celle du
carneau dans des conditions oxydantes.

Procédé selon la revendication 1, comprenant
par ailleurs la détermination du débit volumétri-
que du gaz évacué par le carneau, la comparai-
son du débit déterminé avec un débit prédétermi-
né souhaité et le réglage du rapport du débit vo-
lumétrique de I'agent oxydant injecté a I'étape (C)
et de celui de I'agent oxydant injecté a I'étape (D)
de maniére que le débit volumétrique du gaz de
carneau varie vers le débit souhaité.

Procédé selon la revendication 1, comprenant
par ailleurs la détermination de la pression a I'in-
térieur du corps rotatif cylindrique, la comparai-
son de la pression déterminée avec une pression
prédéterminée souhaitée et le réglage du rapport
du débit volumétrique de I'agent oxydant injecté
al'étape (C) et de celui de I'agent oxydant injecté
a I'étape (D) de maniére que la pression régnant
a l'intérieur du corps rotatif cylindrique varie vers
la pression souhaitée.

Procédé selon la revendication 1, comprenant
par ailleurs la détermination de la demande de
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chaleur a I'extrémité carneau et aussi a I'extrémi-
té opposée al'extrémité carneau, et le réglage du
débit d’au moins I'un de I'agent oxydant injecté a
I'étape (C) et de I'agent oxydant injecté a I'étape
(D) de maniére a satisfaire aux demandes déter-
minées de chaleur.

Procédé selon la revendication 1, suivant lequel
I'agent oxydant injecté al’étape (C) etl’agent oxy-
dant injecté a I'étape (D) ont des concentrations
différentes en oxygéne.

Procédé selon la revendication 1, comprenant
par ailleurs la détermination de la valeur d'un pa-
ramétre de fonctionnement, la comparaison de la
valeur déterminée avec une valeur prédétermi-
née souhaitée de ce paraméftre et le réglage du
rapport du débit volumétrique de I'agent oxydant
injecté al’étape (C) et de celui de I'agent oxydant
injecté a I'étape (D) de maniére que la valeur dé-
terminée varie vers la valeur souhaitée.

Procédé selon la revendication 1, consistant par
ailleurs & commander indépendamment la tem-
pérature et 'atmosphére a chaque extrémité du
corps rotatif cylindrique en commandant simulta-
nément le débit de gaz dans le corps rotatif cylin-
drique.

Procédé selon la revendication 1, suivant lequel
I'agent oxydant injecté dans le corps rotatif cylin-
drique a 'étape (D) est introduit dans un évide-
ment pratiqué dans la paroi de cette extrémité et
ensuite transféré de cet évidement dans le corps
rotatif cylindrique.

Procédé selon la revendication 24, suivant lequel
une partie de l'agent oxydant brile avec du
combustible a I'intérieur de I'évidement.

Procédé selon la revendication 1, suivant lequel
I'agent oxydant injecté a I'étape (D) est du gaz
oxydant généré par un brdleur.

Procédé selon la revendication 1, consistant par
ailleurs a injecter de I'’eau dans le corps rotatif cy-
lindrique.

Four rotatif comprenant :
(A) un corps rotatif cylindrique ayant un dia-
métre intérieur ;
(B) une paroi non rotative a chaque extrémité
du corps rotatif cylindrique ;
(C) un carneau a une extrémité du corps rota-
tif cylindrique ;
(D) un premier moyen d’injection d’agent oxy-
dant placé a I'intérieur de la paroi non rotative
a I'extrémité opposée a I'extrémité carneau,
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ledit premier moyen d’injection d’agent oxy-
dant étant orienté de maniére a injecter cet
agent dans le corps rotatif cylindrique vers
I'extrémité carneau ; et

(E) un second moyen d’injection d’agent oxy-
dant placé a I'intérieur de la paroi non rotative
a l'extrémité carneau, ledit second moyen
d’injection d’agent oxydant étant orienté de
maniére a injecter cet agent dans le corps ro-
tatif cylindrique vers I'extrémité opposée a
I'extrémité carneau et étant congu de maniére
a injecter I'agent oxydant avec une quantité
de mouvement suffisante a le faire pénétrer
sur une longueur égale a au moins deux fois
le diamétre intérieur du corps cylindrique.

Four rotatif selon la revendication 28, dans lequel
le corps rotatif cylindrique a un rapport de la lon-
gueur au diamétre qui dépasse 4.

Four rotatif selon la revendication 28, compre-
nant de plus un moyen d’introduction d’une char-
ge dans le four a I'extrémité a laquelle le carneau
est placé.

Four rotatif selon la revendication 28, compre-
nant de plus un moyen d’introduction de la charge
dans le four a I'extrémité opposée a I'extrémité a
laquelle le carneau est placé.

Four rotatif selon la revendication 28, dans lequel
le four rotatif est un four rotatif mobile.

Four rotatif selon la revendication 28, dans lequel
le second moyen d’injection d’agent oxydant a
son extrémité d’injection a fleur de la paroi non ro-
tative a l'intérieur de laquelle il est placé.

Four rotatif selon la revendication 28, dans lequel
I'extrémité d’injection du second moyen d’injec-
tion d’agent oxydant se prolonge au-dela de la
paroi non rotative a I'intérieur de laquelle le se-
cond moyen d’injection d’agent oxydant est pla-
cé.

Four rotatif selon la revendication 28, dans lequel
au moins l'un du premier moyen d’injection
d’agent oxydant et du second moyen d’injection
d’agent oxydant est un brdleur.

Four rotatif selon la revendication 28, dans lequel
au moins l'un du premier moyen d’injection
d’agent oxydant et du second moyen d’injection
d’agent oxydant est une lance.

Four rotatif selon la revendication 28, dans lequel
le second moyen d’injection d’agent oxydant
comporte un orifice rétréci ayant un diamétre, ou
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plusieurs orifices ayant un diaméfre équivalent
qui ne dépasse pas 1/30 du diamétre intérieur du
corps rotatif cylindrique.

Four rotatif selon larevendication 28, dans lequel
le second moyen d’injection d’agent oxydant
comprend un évidement pratiqué dans la paroi
non rotative et qui communique avec le corps ro-
tatif cylindrique.

Four rotatif selon larevendication 38, dans lequel
I'évidement a une diameétre réduit au point auquel
il communique avec le corps rotatif cylindrique.

Four rotatif selon larevendication 39, dans lequel
le diamétre réduit est inférieur & 1/10 du diamétre
intérieur du corps rotatif cylindrique.
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