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Re. 36,171 
1. 

CATALYTIC CONVERTER FOR 
CONVERTNG REACTANTS OF A GAS 

MIXTURE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
The invention relates to a catalytic converter for acceler 

ating at least one reaction between at least two reactants of 
a gas mixture, including a catalyst carrier and a catalytically 
active substance. 

In a number of technical and industrial applications, 
catalytic converters that are especially adapted to the par 
ticular reaction of the reactants and to the reaction condi 
tions are used for the catalytic conversion of reactants of a 
gas mixture. Examples thereof are so-called oxidation cata 
lytic converters and deNO catalytic converters. 

Oxidation catalytic converters, having catalytic activity 
which is determined essentially by the content of noble 
metals and/or oxides of the transition metals, catalytically 
convert carbon monoxide and hydrocarbons, for instance, 
into carbon dioxide and water, in the simultaneous presence 
of oxygen from the air. With that type of exothermic 
reaction, heating of the catalyst occurs, which favors unde 
sirable side reactions, such as the formation of nitrogen 
oxides. DeNO catalytic converters, in the simultaneous 
presence of ammonia, catalytically convert nitrogen oxides 
into nitrogen and water by the process of selective catalytic 
reduction (SCR). Flue gases in which nitrogen oxides are 
present usually also contain sulfur dioxide. Therefore deNO 
catalytic converters, because of the catalytically active sub 
stances contained in them, favor the undesired side reaction 
of the conversion of sulfur dioxide SO, to sulfur trioxide 
SO3. The ammonium sulfates that form at the catalytic 
converter from ammonia and sulfur trioxide are highly 
hydrophilic. If the temperature drops below the dew point, 
the ammonium sulfates adhere and stop up all of the 
components downstream, which is extremely disadvanta 
geous. 

Typical deNO catalytic converters are manufactured on 
the basis of titanium dioxide TiO, with one or more of the 
additives tungsten trioxide WO, molybdenum trioxide 
MoO and vanadium pentoxide VO. The catalytic activity 
is essentially determined by the content of vanadium pen 
toxide V2O5 and VMo.O. The aforementioned side 
reaction is made even stronger because, as a result of the 
preceding catalytic conversion, the content of ammonia and 
nitrogen oxides decreases in the flow direction of the flue gas 
in the catalytic converter. Due to the decrease of ammonia 
and nitrogen oxides. the catalytically active centers are 
increasingly used for SO/SO conversion. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a 
catalytic converter for converting reactants of a gas mixture, 
which overcomes the hereinafore-mentioned disadvantages 
of the heretofore-known devices of this general type, which 
is adapted to the particular catalytic reaction of the reactants 
of the gas mixture desired and which is especially well 
suited to averting undesired side reactions. 
With the foregoing and other objects in view there is 

provided in accordance with the invention, a catalytic 
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2 
converter for accelerating at least one reaction between at 
least two reactants of a gas mixture, comprising a catalyst 
carrier, and a catalytically active substance, the catalytically 
active substance having a variable chemical composition as 
seen in a flow direction of a gas mixture, for suppressing 
undesired side reactions. 

It is therefore possible to adapt the catalytic activity of the 
catalytic converter, along its flow path, to the gas mixture 
composition, the flow rate, and the temperature. This kind of 
variable chemical composition can be attained with catalytic 
substances and associated carriers that are adapted to the 
various catalytic reactions. 

In accordance with another feature of the invention, the 
macroscopic structure of the catalytic converter can be 
variable. The term "macroscopic structure” means the inter 
nal structure of the catalytic converter and its gas channels. 
The internal structure is different in honeycomb-like and 
plate-type catalytic converters. By suitably connecting these 
catalytic converter forms in line with one another along the 
flow path of the catalytic converter, the dwell times of the 
reactants in the catalytic converter can be varied 
purposefully, in such a way that even if a depletion of the 
reactants occurs as a consequence of the preceding desired 
reaction in the gas mixture. the undesired side reaction 
remains suppressed. One example of this is the disposition 
of honeycomb deNO catalytic converters downstream, in 
terms of the flow direction of a flue gas containing nitrogen 
oxide and ammonia, from plate-type deNO catalytic con 
Veters. 

In accordance with a further feature of the invention, the 
catalytic activity of the catalytically active substance being 
used in the catalytic converter decreases in the flow direction 
of the gas mixture upon a temperature increase caused by an 
intended exothermic reaction of the reactants, and increases 
upon a temperature decrease caused by an intended endot 
hermic reaction of the reactants. As a result, the catalytic 
activity per unit of surface area, to which the catalytic 
activity of the catalytic substance used in the catalytic 
converter and physical conditions, especially the 
temperature, contribute, remains largely unchanged, at pre 
determined gas mixture conditions, along the flow path in 
the catalytic converter. Therefore the catalytic activity per 
unit of surface area is sufficiently high to reinforce the 
desired catalytic reaction. At the same time, undesired side 
reactions are limited to a minimum as a result. since only a 
limited number of catalytically active centers is even free for 
catalysis of the side reactions. 

In accordance with an added feature of the invention. 
titanium dioxide (TiO2), vanadium pentoxide (VO), and/or 
V.Mo.O.s, where x+ys 12; x, y21; zs 1 and one or more 
the additives tungsten trioxide (WO) and molybdenum 
trioxide (MoC)) are essentially contained in the catalytically 
active substance, and in the flow direction of the gas 
mixture. the content of vanadium pentoxide and/or 
V.Mo.O. decreases upon intended use in exothermic 
reactions and increases upon intended use in endothermic 
reactions. 

In accordance with an additional feature of the invention, 
in order to employ the invention in a catalytic converter for 
reducing the nitrogen oxides influe gas, the concentration of 
vanadium pentoxide and/or V. Mo, O2, where x+ys 12; x. 
y21; ZS 1 in the catalytically active substance, which essen 
tially contains titanium dioxide, vanadium pentoxide and/or 
V.Mo.O.s and one or more of the additives tungsten 
trioxide and molybdenum trioxide, decreases in the flow 
direction of the gas mixture, in this case flue gas, in 
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accordance with a decreasing ammonia content in the gas 
mixture. As a result, the catalytic activity of the catalytically 
active centers, which in the broadest sense is the entire 
surface layer, decreases in the flow direction of the gas 
mixture. Due to the decrease in activity, the catalytically 
active centers continue to be occupied by ammonia for 
longer, and as a result, although the catalytic conversion of 
nitrogen oxides and ammonia is slowed down, nevertheless 
at the same time the thus-occupied catalytically active 
centers are not available for the undesired SO/SO conver 
S1O. 

In accordance with yet another feature of the invention, in 
order to provide adequately good catalytic conversion of the 
nitrogen oxides and adequately good suppression of the side 
reaction, such as the SO/SO conversion, it is especially 
advantageous if the concentration of vanadium pentoxide 
and/or V.Mo,O as a function of the reaction-caused 
increase or decrease in temperature, decreases from a maxi 
mum of 10 weight 9% or increases to a maximum of 10 
weight %, respectively, relative to the total weight of the 
catalytically active substance. 

In accordance with yet a further feature of the invention, 
the catalytic activity is adjusted to decrease or increase in 
stages. As a result, the catalytic converter, which is often 
formed of a plurality of planes of catalytic material disposed 
in modules, can be furnished simply by changing the com 
position with respect to the catalytic activity in the appli 
cable catalytic converter plane (layer). Particularly for a 
deNO catalytic converter, which is typically formed from 
approximately 2 to 5 planes of catalytic material disposed in 
modules, this means that the content of vanadium pentoxide 
and/or V.Mo.O. varies from one catalytic converter plane 
to another, or from layer to layer within a module, and in the 
process decreases in the flow direction of the gas mixture 
(flue gas). As a result, and advantageously, the only change 
in the entire production process for manufacturing a cata 
lytic converter according to the invention is the addition of 
the catalytically active substance V.O.s and/or V. Mo.O. 
to the other starting materials, which is done in various 
stages. 

In accordance with yet an added feature of the invention, 
in order to suppress undesired side reactions (such as 
nitrogen oxide development) in a catalytic converter that, for 
instance, catalytically converts hydrocarbons and/or carbon 
monoxide into water and carbon dioxide with oxygen from 
the air, it is practical if platinum (Pt) and/or cooper oxide 
(CuO) and/or iron oxide (Fe0) are provided as the catalyti 
cally active substance. Depending on the reaction-caused 
temperature increase or decrease, the concentration of the 
catalytically active substance in the flow direction of the gas 
mixture respectively decreases or increases. Proceeding in 
this way is advantageous especially in some applications in 
which the concentration of reactants in the gas mixture is so 
high that because of the reaction of the reactants the tem 
perature of the gas mixture rises by several hundred Kelvins. 
For instance, in an oxidation catalytic converter, when 
complete conversion of the carbon monoxide into carbon 
dioxide takes place, 1 Nm of flue gas, containing 1 g of 
carbon monoxide, is heated by approximately 8K. Each time 
the gas mixture is heated in the simultaneous presence of 
oxygen and nitrogen, the formation of undesired nitrogen 
oxides at the catalytically active centers of the catalytic 
converter is promoted. 

In accordance with a concomitant feature of the invention, 
the concentration of the aforementioned catalytically active 
substance decreases from a maximum of 10 weight % or 
increases to a maximum of 10 weight %, relative to the total 
weight of the catalytically active substance. 
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4 
Other features which are considered as characteristic for 

the invention are set forth in the appended claims. 
Although the invention is illustrated and described herein 

as embodied in a catalytic converter for converting reactants 
of a gas mixture, it is nevertheless not intended to be limited 
to the details shown, since various modifications and struc 
tural changes may be made therein without departing from 
the spirit of the invention and within the scope and range of 
equivalents of the claims. 
The construction and method of operation of the 

invention, however, together with additional objects and 
advantages thereof will be best understood from the follow 
ing description of specific embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a fragmentary, diagrammatic, longitudinal 
sectional view of a catalytic converter for decreasing the 
nitrogen oxides in the flue gas of a combustion system: 

FIG. 2 is a perspective view of a catalytic converter for 
oxidizing hydrocarbons and carbon monoxide; and 

FIG. 3 is a view similar to FIG. 1 of a catalytic converter 
for decreasing the nitrogen oxides influe gas, with means for 
effecting heat exchange. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now in detail to the figures of the drawing, in 
which identical elements have the same reference numerals, 
and first, particularly, to FIG. 1 thereof, there is seen a 
catalytic converter 2 for decreasing nitrogen oxides in a flue 
gas 23 (deNO catalytic converter), which is installed in a 
flue gas line 4 of a combustion system. In this exemplary 
embodiment, coal with a relatively high sulfur content is the 
intended energy medium. The deNO catalytic converter 2 
includes a reactor 6, in which five layers or catalytic 
converter planes in the form of catalyst carriers 8, 10.12, 14. 
16 containing catalytic material 18a-18e, and an injection 
device 20 for ammonia, are built in. When the combustion 
system is in operation. the flue gas 23 flows through the 
deNO catalytic converter 2 in the direction of arrows 22. 

Due to the combustion of coal with a relatively high sulfur 
content, the flue gas 23 upon entering the deNO catalytic 
converter 2 has a pollutant content of approximately 3000 
mg/Nm of sulfur dioxide and approximately 1000 mg/Nm 
of nitrogen oxide, among other pollutants. Due to the high 
sulfur dioxide content in the flue gas 23, the composition of 
the catalytic material 18a-18e of the deNO catalytic con 
verter 2 is varied from one catalytic converter plane to 
another. Specifically, a vanadium pentoxide content in the 
catalytic material 18a-18e is lowered from 1.5 weight % in 
the catalytic converter plane 8 on the input side in incre 
ments of 0.3 weight % until it reaches 0.3 weight % at the 
plane 16 on the output side. This subject matter is repre 
sented by different thicknesses of the lines in the drawing. 
The catalytic material 18a-18e in this case is in the form of 
honeycomb catalytic converters, which are installed in ele 
ment cases and are joined to make modules, with each 
catalytic converter plane 8, 10, 12. 14, 16 being made up of 
a plurality of modules. The catalytic material 18a contains 
not only 1.5 weight% of vanadium pentoxide V.O. but also 
approximately 6 weight % of molybdenum oxide Mo0 or 
tungsten oxide WO and slight quantities of additives and is 
supplemented with titanium dioxide TiO2 to make up 100 
weight %. 
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At catalytically active centers, the nitrogen oxides are 
catalytically converted with ammonia to make water and 
nitrogen. In the process. the conversion of SO to SO is 
Suppressed as long as the flue gas 23 still contains enough 
ammonia to moisten the catalytically active centers with 
ammonia. As the flow through the deNO catalytic converter 
2 progresses spatially, the content of nitrogen oxides and 
ammonia in the flue gas 23 rapidly drops because of the 
catalytic conversion of these two reactants. Overall, because 
of the catalytic conversion of the nitrogen oxides in the 
deNO catalytic converter 2 as a result of the contact with 
the catalytic material 18a-18e, the nitrogen oxide burden of 
the flue gas 23 should drop to approximately 150 mg/Nm, 
because of physical conditions, such as emissions regula 
tions. Overall, the concentration of sulfur dioxide remains 
unchanged. As a consequence of the catalytic conversion of 
the nitrogen oxides and ammonia, the catalytically active 
centers, particularly in the last catalytic planes 14 and 16 in 
terms of the flow direction, would be increasingly used to 
convert Sulfur dioxide into sulfur trioxide, unless, as is 
provided according to the invention in this exemplary 
embodiment, the number of available catalytically active 
centers were reduced by the decrease in the vanadium 
pentoxide content. As a result, the ammonia occupies the 
catalytically active centers for a sufficiently long time, and 
therefore the still-available V2O5 centers are utilized prima 
rily for the catalytic conversion of the nitrogen oxides and 
ammonia that are still contained in the flue gas 23. As a 
result, the SO, molecules find no, or only a few, free 
catalytically active centers with sufficiently high catalytic 
activity, and therefore the SO/SO conversion, as an undes 
ired side reaction, is largely averted. 

In this exemplary embodiment, although it is of only 
secondary importance, an input of heat resulting from the 
slightly exothermic reaction of the nitrogen oxides with the 
ammonia contributes to the good catalytic conversion of the 
nitrogen oxides and ammonia. Due to the increase in tem 
perature of the flue gas 23, the decrease in catalytic activity 
resulting from the aforementioned reduction in the vana 
dium pentoxide content is counteracted. In the 
dimensioning, an additional slight lowering of the vanadium 
pentoxide content in the flow direction of the flue gas 23 
may as a result be taken into account. 
A honeycomb-like catalytic converter 24 shown in FIG. 2 

is intended for the oxidation of hydrocarbons and carbon 
monoxide. The catalytic converter 24 includes four parts in 
the form of catalyst carriers 26, 28.30, 32 each of which has 
a chemical composition of a catalytically active substance 
33a-33d. The part 26 has a platinum content of 4 weight % 
of the catalytically active substance 33a–33d. The platinum 
content decreases continuously in the flow direction by 1 
weight %, so that the part 32 contains only 1 weight % of 
platinum. Aluminum oxide Al-O, which itself is applied to 
a ceramic substrate structure, is used as a carrier material for 
the platinum. 
When the catalytic converter 24 is operating properly, an 

exhaust gas 36 being indicated by arrows and containing 
carbon monoxide and hydrocarbons flows through gas chan 
nels 34 of the catalytic converter 24. In the process, the 
exhaust gas 36 flows first into the part 26 of the catalytic 
converter 24, which comes first in the direction of the 
arrows, and because of its platinum content of approxi 
mately 4 weight % exhibits the highest catalytic activity 
among the chemical compositions of all of the parts 26, 28. 
30, 32 being used. As a result of the contact of the carbon 
monoxide and of the hydrocarbons with the platinum 
applied to the surface, these pollutants, in the simultaneous 

O 

15 

25 

30 

35 

45 

50 

55 

65 

6 
presence of oxygen from the air, are converted into carbon 
dioxide and water. Since, as a consequence of the catalytic 
conversion of the pollutants named above, the exhaust gas 
36 is heated, adequately good catalytic conversion of the 
carbon monoxide and hydrocarbons along the flow path is 
attained even at the lesser catalytic activities of part 28 and 
of the following parts 30 and 32 of the catalytic converter 24. 
Nitrogen oxides, which may possibly be contained in the 
exhaust gas 36 upstream of the entry of the catalytic con 
verter 24 as seen in the flow direction of the exhaust gas, are 
catalytically converted to nitrogen and carbon dioxide by 
this catalytic converter 24 along with the carbon monoxide. 
which acts as a reducing agent for nitrogen oxides. 

Due to the decrease in the platinum content of the parts 
26, 28, 30, 32 of the catalytic converter 24 in the direction 
of the flow path, the catalytic activity per unit of surface 
area, as determined by the catalytic activity of the catalytic 
converter 24 and by the physical conditions, remains virtu 
ally the same along the entire flow path through the catalytic 
converter 24 for the exhaust gas 36. A catalytic activity of 
the catalytically active substance used in the catalytic con 
verter 24 that remains the same (platinum content that stays 
constant) along the flow path would otherwise lead to the 
generation of undesired, environmentally harmful nitrogen 
oxides, with the increasing flue gas temperature. Therefore. 
the advantages associated with the use of such a catalytic 
converter would be offset by major disadvantages from 
nitrogen oxide development. 
The illustrated catalytic converter 24 is composed of the 

four parts 26, 28.30.32 which are separately produced. The 
manufacturing process for the parts 26, 28.30, 32 is always 
the same, except for a different platinum concentration in the 
starting material from one batch to the other. 
An alternative procedure for producing a catalytic con 

verter 24 with a decreasing content of the catalytically active 
substance in the flow direction of the exhaust gas 36 may 
include varying the composition of the catalytic converter 
raw material in the production step of extrusion, for example 
by varying it more or less continuously. This means that the 
content of the catalytically active substance, in this case 
platinum, decreases linearly along the flow path for the 
exhaust gas, for instance, or has a profile of rounded-off 
stages along the flow path. 
A further exemplary embodiment, which is shown in FIG. 

3, is attained if means 40 for temperature reduction are 
provided along the flow path of the flue gas 23 in a catalytic 
converter 38. in an intended exothermic reaction such as the 
deNO reaction. The means 40 for temperature reduction 
may, for instance, be heat exchanger tubes with water 
running through them or air flowing through them. 
By way of example, the deNO catalytic converter 38 is 

then disposed in a reactor 6 which is constructed as a waste 
heat boiler. A catalytically active substance 42a-42e is 
located on plate catalytic converters disposed in planes in 
the form of catalyst carriers 8, 10, 12, 14, 16. The catalyti 
cally active substance 42a-42e disposed in the planes 8, 10. 
12, 14, 16 includes titanium dioxide vanadium pentoxide 
and/or V.Mo.O2 where x+ys 12; x, y21; 2s 1, and 
molybdenum oxide. The content of vanadium pentoxide 
and/or V.Mo.O. in the substance 42a amounts to approxi 
mately 1 weight % and rises in the flow direction of the flue 
gas from plane to plane. by approximately 1 weight 9% at a 
time, to approximately 5 weight % at the plane 16. This is 
represented by the varying thicknesses of the lines to indi 
cate the catalytically active substance 42a-42e. At the cata 
lytically active substance 42a-42e, the nitrogen oxides and 
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ammonia contained in the flue gas 23 are put into contact 
with the substance and converted catalytically into nitrogen 
and water. Due to the continuous decrease in the temperature 
of the flue gas 23 along the catalytically active substance 
42a-42e in the reactor 6, the degree of separation for 
nitrogen oxides drops because of the associated decrease in 
total activity. However, this decrease is counteracted by 
increasing the proportion of the catalytically active 
substance, in this case vanadium pentoxide and/or 
V.Mo.O., since the heating of the flue gas which is only 
slight, resulting from the slight exothermic reaction of the 
nitrogen oxides with the ammonia, is not adequate to com 
pensate for this decrease. 

In a flue gas that is still hot, at approximately 300° C., at 
the inlet to the reactor 6, it is practical, in order to achieve 
adequately high separation degrees for nitrogen oxide and 
for adequately good suppression of the SO/SO conversion. 
to allow the content of vanadium pentoxide and/or 
V.Mo.O2 to increase from approximately 1 weight % to 
a maximum of 5 weight% along the flow path of the flue gas 
23 in the catalytic converter 38. An undesired, higher 
conversion rate for SO to SO as a consequence of the 
increase in the vanadium pentoxide content need not be 
feared. because this increase precisely compensates for the 
decrease in activity due to the lowering of the temperature. 
In this way, in this case as in the preceding exemplary 
embodiments, the reactants, which in this case are inten 
tionally nitrogen oxides and ammonia and unintentionally 
sulfur dioxide and sulfur trioxide, will always "see" a 
constant catalytic activity of the catalytic converter along 
their flow path through the catalytic converter. 

Alternatively to the exemplary embodiment shown in 
FIG. 3. the catalytically active substance may also be 
applied directly to heat-exchanging surfaces, such as in gas 
preheaters or air preheaters. There again, by increasing the 
proportion of the catalytically active component in the 
catalytically active substance, a catalytic activity that 
remains constant along the flow path is attained. 
We claim: 
1. A catalytic converter for accelerating at least one 

reaction between at least two reactants of a gas mixture, 
comprising a catalytically active substance carried on said 
a catalyst carrier, said catalytically active substance having 
a catalytic activity decreasing in a flow direction of a the 
gas mixture as a function of a reaction-induced temperature 
increase caused in an exothermic reaction of reactants. and 
increasing as a function of a reaction-induced temperature 
decrease caused in an endothermic reaction of the reactants. 

2. The catalytic converter according to claim 1, wherein 
said catalyst carrier has a macroscopic structure which is 
variable in the flow direction of the gas mixture. 

3. The catalytic converter according to claim 1, wherein 
said catalyst carrier is a plurality of catalyst carriers disposed 
along the flow direction, and the catalytic activity decreases 
or increases from one of said catalyst carriers to another. 
4. The catalytic converter according to claim 1, further 

comprising means for supplying an ammonia content into 
the gas mixture upstream of said catalyst carrier as seen in 
the flow direction and wherein at least one of titanium 
dioxide, vanadium pentoxide, and V.Mo.O.2 where 
x+ys 12; x, y2 l; zs 1, and at least one additive selected 
from the group consisting of tungsten trioxide and molyb 
denum trioxide are essentially contained in said catalytically 
active substance, and, in the flow direction of the gas 
mixture, the content of at least one of titanium dioxide. 
vanadium pentoxide and VMo,O2 decreases in accor 
dance with a decreasing ammonia content in the gas mixture. 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

8 
5. The catalytic converter according to claim 1, wherein 

at least one of titanium dioxide, vanadium pentoxide, and 
V.Mo.O. where x+ys 12; x, y21; and zs 1. and at least 
one additive selected from the group consisting of tungsten 
trioxide and molybdenum trioxide are essentially contained 
in said catalytically active substance, and, in the flow 
direction of the gas mixture, a concentration of at least one 
of titanium dioxide, vanadium pentoxide and V. Mo,02. 
decreases upon use in exothermic reactions and increases 
upon use in endothermic reactions. 

6. The catalytic converter according to claim 5, wherein 
a the concentration of at least one of titanium dioxide. 
vanadium pentoxide and VMoO as a function of a 
reaction-caused increase or decrease in temperature, 
respectively decreases from a maximum of 10 weight % 
or increases to a maximum of 10 weight % relative to a 

total weight of said catalytically active substance. 
7. The catalytic converter according to claim 1, wherein 

said catalytically active substance is a at least one of 
platinum, copper oxide and iron oxide, and a concentration 
of said catalytically active substance in the flow direction of 
the gas mixture is respectively adjusted to decrease or 
increase as a function of a reaction-caused temperature 
increase or decrease. 

8. The catalytic converter according to claim 7, wherein 
the concentration of said catalytically active substance 
decreases from a maximum of 10 weight % or increases to 
a maximum of 10 weight % relative to a total weight of 
said catalytically active substance. 

9. The catalytic converter according to claim 1, wherein 
at least one of titanium dioxide, vanadium pentoxide and 
V. Mo,0s where x+ys 12; x, y21; Zs 1, at least one of 
tungsten trioxide and molybdenum trioxide are essentially 
contained in said catalytically active substance, and includ 
ing means disposed along the flow path of the gas mixture 
for temperature reduction of the gas mixture and the content 
of at least one of titanium dioxide, vanadium pentoxide and 
V.Mo.O., increases in the flow direction of the gas 
mixture to compensate for the decrease in activity caused by 
the temperature decrease effected by said means for tem 
perature reduction. 

10. A catalytic converter for accelerating at least one 
reaction between at least two reactants of a gas mixture, 
comprising a catalytically active substance carried on a 
catalyst carrier, said catalytically active substance having a 
catalytic activity increasing in a flow direction of the gas 
mixture as a function of a reaction-induced temperature 
decrease caused in an endothermic reaction of the reactants. 

II. The catalytic converter according to claim 10, wherein 
said catalyst carrier has a macroscopic structure which is 
variable in the flow direction of the gas mixture. 

12. The catalytic converter according to claim 10, 
wherein said catalyst carrier is a plurality of catalyst 
carriers disposed along the flow direction, and the catalytic 
activity increases from one of said catalyst carriers to 
another 

13. The catalytic converter according to claim 10, further 
comprising means for supplying an ammonia content into 
the gas mixture upstream of said catalyst carrier as seen in 
the flow direction, and wherein at least one of titanium 
dioxide, vanadium pentoxide, and V. Mo, O2, where 
x+ys 12; , y2 (; zS 1, and at least one additive selected 
from the group consisting of tungsten trioxide and molyb 
denum trioxide are essentially contained in said catalyti 
cally active substance, and, in the flow direction of the gas 
mixture, the content of at least one of titanium dioxide, 
vanadium pentoxide and V. Mo,O decreases in accor 
dance with a decreasing ammonia content in the gas mix 
ture, 
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14. The catalytic converter according to claim 10, 
wherein at least one of titanium dioxide, vanadium 
pentoxide, and V. MoyO2, where c-lys 12; x, y21; zs I, 
and at least one additive selected from the group consisting 
of tungsten trioxide and molybdenum trioxide are essentially 
contained in said catalytically active substance, and, in the 
flow direction of the gas mixture, a concentration of at least 
one of titanium dioxide, vanadium pentoxide and 
VMOO, increases upon use in endothermic reactions. 

15. The catalytic converter according to claim 14, 10 
wherein the concentration of at least one of titanium dioxide, 
vanadium pentoxide and V. Mo.O2- as a function of a 
reaction-caused decrease in temperature, increases to a 

10 
maximum of 10 weight %, relative to a total weight of said 
catalytically active substance. 

16. The catalytic converter according to claim 10, 
wherein said catalytically active substance is at least one of 

5 platinum, copper oxide and iron oxide, and a concentration 
of said catalytically active substance in the flow direction of 
the gas mixture is adjusted to increase as a function of a 
reaction-caused temperature decrease. 

17. The catalytic converter according to claim 16, 
wherein the concentration of said catalytically active sub 
stance increases to a maximum of 10 weight 96 relative to a 
total weight of said catalytically active substance. 
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