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ABSTRACT: A catalytic wall adapted to be cross through by a 
gaseous flow from an internal face to an external face in order 
to facilitate the reaction between said gaseous flow and a gase 
ous medium bathing the external face, comprising an asbestos 
based fabric support carrying on the input face a quantity of 
catalyst smaller than the one provided on the face bathing in 
said gaseous medium. Such a wall can be used in a catalytic 
heater apparatus. 
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CATALYTICWALL 

This invention relates to improvements in catalyst supports 
designed for increasing the efficiency of heterogeneous cata 
lytic reactions. 

This invention is applicable in general to the construction of 
catalytic apparatus of the type comprising an enclosure for 
distributing the reagents, and a catalyst carried by a cor 
responding support which may be a wall or be an integral part 
of, a wall or partition. 
The invention is applicable, more particularly, to heating 

appliances of the catalytic type which comprise a chamber 
(containing for example mineral wool or the like) for dis 
tributing the reagent or reagents, this chamber being limited 
by a pervious wall or partition (asbestos fabric or the like) 
which is the support of the combustion catalyst, and through 
which at least one of the reagents is caused to flow. 

It is known to use such supports, wherein the catalyst is 
uniformly distributed over the two faces, so that the support 
can be disposed in one or the other way. 
The present invention is thus concerned with apparatus for 

the catalytic combustion of gas, and mainly catalytic stoves 
comprising in contact with the atmospheric air, a catalytic 
wall or partition through which the gas is caused to flow to 
make the desired combustion. 
The conditions to be met in the manufacture of these ap 

paratuses, in order to ensure their satisfactory operation, are 
multifarious and sometimes contradictory. 

It is an object of this invention to provide a catalytic wall 
structure pervious to a gaseous flow which permits the manu 
facture of catalytic apparatuses operating better than hitherto 
known apparatuses of this type, and are easy and economical 
to manufacture. 

It is another object of this invention to provide a catalytic 
wall structure requiring for its manufacture a moderate 
amount of catalytic product and therefore of an acceptable 
cost. 

It is a further object of this invention to provide a catalytic 
wall structure, particularly in fabric made basically of 
asbestos, which, when fitted in a catalytic apparatus, particu 
larly a catalytic stove, ensures an operation of the apparatus 
such that, all other parameters being equal, the proportion of 
unburnt gas is lower than that observed in other known ap 
paratus of the same type. 

It is also an object of this invention to provide a catalytic 
wall structure permitting the construction of an apparatus 
having an adjustment range greater than that of known ap 
paratuses. 

In conventional catalytic stoves the wall or partition crossed 
through by the gas and wherein the combustion is effected, 
usually receives the catalytic product on both faces. 
Comparative tests, carried out with a catalytic stove 

equipped successively with walls carrying on one face increas 
ing amounts of catalytic product, proved that beyond a certain 
value of the weight of catalytic product per specific surface 
unit of the wall, the efficiency of the catalytic reaction will not 
improve. 

Quite unexpectedly, the applicant found that if starting 
from a wall on which has been sprayed, on the face in contact 
with the atmosphere, the quantity of catalytic product beyond 
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which no increment in the catalytic reaction takes place the 
catalytic property of this wall can be considerably improved 
by applying catalytic product to the opposite face of the wall 
but in a smaller quantity than that applied to the first face. 
A catalytic wall according to the invention, pervious to 

gaseous reagents and comprising a support for the catalytic 
product, particularly in a fabric made basically of asbestos, is 
characterized in that the quantity of catalytic product is 
smaller on the gas inlet face of the wall than on the gas outlet 
face thereof. 
The quantity of catalytic product applied per surface unit to 

the gas inlet face of the wall according to this invention ranges 
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2 
from about 25 percent to about 80 percent of the quantity of 
catalytic product applied per surface unit to the gas outlet face 
of the wall. This percentage is advantageously of the order of 
50 percent. 
According to a specific embodiment of the invention the 

catalytic product is present in a substantially uniform manner 
on the inner face, in smaller amount than on the outer face, 
The invention also contemplates an embodiment wherein 

the catalytic product is present only on certain zones of the 
inner face, at the most on about 80 percent of its surface and 
advantageously at the most on 50 percent. 

In this respect, the invention contemplates a specific em 
bodiment characterized in that the quantity of catalytic 
product present per surface unit on the inner face is greater in 
the zones where the fuel gas output is smaller. 

In the case of a catalytic stove operating on hydrocarbon 
gas heavier than air, such as butane or propane, and compris 
ing a substantially vertical wall, the catalytic product is ap 
plied only to the upper portion of the inner face of the wall 
pervious to the gaseous reagents. 

This invention is particularly advantageous when applied to 
a wall in a fabric made basically of asbestos treated by brush 
ing its outer face for bristling up the fibers thereof. 

It is thought that, in this manner, the catalyst is better dis 
tributed on the fibers swept by the gaseous stream. 

Particularly good results are obtained if the catalytic 
product is applied by spraying catalytically active substances 
in suspension in an alcohol medium. 
Other features and advantages of this invention will appear 

as the following description proceeds with reference to the ap 
pended drawing, wherein: 

FIG. 1 to 3 show explanatory diagrams; 
FIGS. 4 and 5 show, respectively, in a schematic way, a 

catalytic wall and a catalytic apparatus. 
FIG. 6 is a section on the line 6-6 of FIG. 5 and shows a 

catalytic wall having different quantities of catalytic product 
on opposite sides thereof. 

FIG. 7 is an enlarged fragmentary section of a modified 
form of catalytic apparatus. 

Example 

A plurality of catalytic walls have been constructed which 
differed from each other only by the distribution or arrange 
ment of the catalytic product. 
The fabric is an asbestos fabric (warp = 

30). 
This asbestos fabric was brushed on one face, to bristle up 

the fibers thereof. 
To all the walls, the catalytic product, consisting of a 

platinum base substance was applied by spraying a suspension 
in an alcohol medium. 
Three walls, after a heating step for reducing the catalytic 

product into a catalyst, are mounted in succession in a stove so 
that their brushed or outer face contacts the atmospheric air. 
The curves defining the proportion of unburnt products as a 

function of the gas feed per surface unit of the wall were thus 
plotted. 
Curve I (FIG. 1) relates to a wall the outer face of which 

was sprayed with a quantity of catalytic product, per surface 
unit, which was arbitrarily selected as being equal to 1, this 
quantity representing the value beyond which the addition of a 
complementary quantity of catalytic product per surface unit 
does not increase the catalytic action of the wall; no catalytic 
product was sprayed onto the inner face of this wall. 

If the characteristics of a wall (as far as the catalytic product 
applied thereto are concerned) are denoted by the expression 
ax bic d, wherein a designates the external surface, b the 
quantity of catalytic product applied per surface unit to the 
external face, c the internal surface and d the quantity of cata 
lytic product applied per surface unit to this internal surface, 
then the characteristics of the first wall, as concerns the ap 
plied catalytic product, can be expressed as X11 x0 in other 
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words, the entire external face has received per surface unit a 
quantity of catalytic product equal to 1, and no product has 
been applied to the internal face. 
With a wall X111X, i.e. a wall having received twice as 

much catalytic product, sprayed by equal amounts over its en 
tire external surface and over its entire internal surface, the 
resulting curve is line II (FIG. 1). 
With a wall having the characteristic 1 X if XO.5, i.e. a wall 

having received throughout its inner face a quantity of cata 
lytic product per surface unit which is half that received by the 
preceding wall, the resulting curve is marked III. In a surpris 
ing way, in its useful area this wall has a higher efficiency, 
from all points of view, than the X111Xl wall, although the 
latter carries a greater amount of catalytic product. 
By using similar walls also prepared from the same asbestos 

fabric as the preceding ones, with one face brushed up and 
disposed externally, and equipping therewith a stove of dif 
ferent construction the following results have been obtained: 

with a 1X0.5/1x0.5 wall, curve 10 (FIG. 2), 
with a 1X0.75/2x0.5 wall, curve 11, 
with a 1X111X0 wall, curve 2, 
with a lx flx0.5 wall, curve 13. 
These curves (FIG. 2) prove the interest of the 1x1/1X0.5 

wall, notably in connection with the possibility of a low-output 
setting without abnormally increasing the proportion of un 
burnt products. 

In another series of tests an asbestos fabric wall was used 
and a quantity of catalytic product was applied by spraying the 
whole of its outer, brushed face, with a quantity correspond 
ing, per surface unit, to the above-defined value 1. 

During a first test, in a butane gas stove having a substan 
tially vertical catalytic wall, this wall was used and a quantity 
of catalytic product equal to that sprayed onto its external 
face was also sprayed onto its inner face. 

In another test, a similar wall was used but its inner face was 
sprayed with only one-half of the quantity sprayed onto the ex 
ternal face, the sprayed area being limited on the inner face to 
the upper half thereof. Quite unexpectedly, it was discovered 
that the result obtained during this second test was as good as 
that obtained during the first test. : 

In still another series of tests, an asbestos fabric wall was 
used and catalytic product corresponding to the above 
defined value 1 was sprayed onto the entire brushed external 
face of this wall. 

During a first test in a butane gas stove having a substan 
tially vertical catalytic wall, such a wall was used, but having a 
quantity of catalytic product sprayed onto the upper part of its 
internal face, per surface unit, half that sprayed onto the 
other, external face. With this wall of characteristics lxlf 
0.5x0.5 the curve 15 (FIG. 3) was obtained. 
During a second test such a wall was also used and the quan 

tity of catalytic product sprayed per surface unit onto the 
whole of its inner face was half that applied to the external 
face. With this wall, of characteristics X111X0.5 the curve 6 
was obtained. 

During a third test, such a wall was also used and the same 
quantity of catalytic product per surface unit as that sprayed 
onto the external face was sprayed onto one-half of the inter 
nal face. With this wall, of characteristics 1X 10.5X1, the 
curve 17 was obtained. 
As shown in FIG. 3, the wall corresponding to curve 15 is 

the most advantageous since it gave practically equivalent 
results from the point of view of the percentage of unburnt 
products (in ordinates) by using a lesser amount of catalytic 
product. 

This wall is by far superior to the one corresponding to 
curve 17 since not only it requires, a smaller amount of cata 
lytic product but also leads to better results. 

In another test a wall was used which had a brushed external 
face sprayed with catalytic product up to an amount cor 
responding to 1.5 per surface unit; a quantity of catalytic 
product corresponding to 0.5 per surface unit had been 
sprayed onto the upper half of the internal face of this wall. 
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Thus, with a wall of characteristics x0.5/0.5x0.5, a curve 18 
was obtained which clearly proves, by comparison with curve 
15, that adding catalytic product in excess of 1 will not im 
prove the efficiency of the catalytic reaction. 

Referring now to FIG. 4, there is shown schematically a 
catalytic wall according to the invention with an inner face 20 
and an outer face 21 presenting bristled fibers 22. The 
direction of flow of the gaseous reagents is indicated by arrow 
F. 

FIG. 5 illustrates schematically a catalytic stove according 
to the invention with a catalytic wall 23 adjacent to the dis 
tribution chamber 24 to which is connected a gas feeding pipe 
25. 

FIG. 6 shows an enlarged section of the catalytic wall 23 
having outer and inner surfaces 26 and 27, respectively. A first 
deposit 28 of a reaction catalyst is sprayed on or otherwise ap 
plied to the outer surface 26 and a smaller second deposit 29 
of a reaction catalyst is sprayed on or otherwise applied to the 
inner surface 27. 

FIG. 7 illustrates a modified form of catalytic apparatus in 
which the wall 23 is provided with a first deposit 28 of a reac 
tion catalyst applied to the outer surface 26 and a second 
deposit 29 applied to the upper portion only of the inner sur 
face 27. 

I claim: 
1. A catalytic wall to improve the reaction between at least 

one component of a gaseous flow which crosses said wall from 
an internal face to an external face and a gaseous medium 
bathing the external face of the wall, comprising an asbestos 
based fabric, a first deposit of platinum carried on the face of 
the wall bathed by said gaseous medium substantially accord 
ing to a quantity such that the catalytic action does not in 
crease with the increase of the platinum quantity and a second 
deposit of platinum on the opposite face of the wall, said 
second deposit being from 25 to 80 percent of the quantity of 
platinum of said first deposit. 

2. A catalytic wall according to claim 1, wherein said quan 
tity of platinum of said second deposit is about 50 percent of 
the quantity of platinum of said first deposit. 

3. A catalytic wall according to claim 1, wherein said first 
deposit covers the entire face of the wall bathed by said gase 
ous medium, and said second deposit covers no more than 80 
percent of the opposite face of the wall. 

4. A catalytic wall according to claim 3, wherein said 
second deposit covers about 50 percent of the face of the wall 
opposed to the one bathed by said gaseous medium. 

5. A catalytic wall according to claim 1, wherein the quanti 
ty of platinum of said second deposit is greater in the zones 
where the gaseous flow is relatively smaller than in the other 
2OS. 

6. A catalytic wall according to claim 5, wherein said 
second deposit covers the upper portion of the face of the wall 
opposite to the one bathed by said gaseous medium. 

7. A catalytic wall according to claim 1, wherein said face of 
the wall bathed by said gaseous medium is brushed for bris 
tling up its fibers before the application of said first deposit. 

8. A catalytic wall according to claim 1 said wall being ar 
ranged in a substantially vertical position and wherein said 
gaseous flow is a gas heavier than air and wherein the platinum 
of said second deposit is applied on the face opposed to that 
bathed by said gaseous medium only at the upper portion of 
said substantially vertical wall. 

9. A catalytic wall for improving the reaction between a 
combustible gas and atmospheric air in a catalytic heater 
means, said wall comprising a gas pervious fabric having inner 
and outer surfaces, a first deposit of platinum saturating said 
outer surface so that additional platinum does not increase the 
catalytic action, a second deposit of platinum on said inner 
surface, said second deposit, being smaller than said first 
deposit so that said combustible gas flows through said wall 
from said inner surface to said outer surface and reacts with 
the air at said outer surface. 


