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57) ABSTRACT 

A catalyst bed unit employing measured amounts of 
cobalt in conjunction with platinum forms the fuel re 
active catalyst of the unit to render the heater with 
which the unit is associated capable of operation at 
low carbon monoxide emission levels. The catalyst is 
applied to the support therefor by dissolving chloro 
platanic acid and cobalt nitrate in a solution of metha 
nol and water, spraying the mixture onto the support, 
and heating the unit to reduce the chloroplatanic acid 
and cobalt nitrate to platinum and cobalt metals. 

2 Claims, 3 Drawing Figures 
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PLATINUM-COBALT CATALYST BED FOR 
FLAMELESS CATALYTC HEATER 

This invention relates to the field of flameless cata 
lytic heaters and, more particularly, to portable, non 
vented, catalytic heaters which are designed for use in 
tents, camping trailers and other enclosures having 
only limited circulation of fresh air. 
With the upsurge of recreational outdoor camping in 

recent years, the demand for portable heating units 
which require no electricity and are flameless when in 
use has steadily increased. This demand has been met 
by units which use a hydrocarbon fuel such as bottled 
propane in conjunction with a precious metal catalyst 
which reacts with the hydrocarbon fuel at a tempera 
ture substantially below its ignition temperature to oxi 
dize the fuel and thereby generate heat. The heater 
may thus be safely used in the presence of flammable 
materials such as often found in tents, sleeping bags, 
and other camping equipment. 
The vast majority of such heaters have used platinum 

as the precious metal catalyst, and while they have per 
formed well from a heat generated standpoint, their use 
must be limited to open areas in which a freely circulat 
ing flow of fresh air exists, inasmuch as carbon monox 
ide is often emitted as a result of incomplete combus 
tion. The completeness of combustion can be con 
trolled to a certain extent by carefully regulating the 
rate of fuel inflow so that the catalyst is not "over 
gassed' by feeding more fuel thereto than it can han 
dle; however, this procedure may not be practical since 
decreasing the amount of fuel flow in this manner also 
diminishes the heat generated by the heater to the end 
that it may be unable to maintain a comfortable tem 
perature within the enclosure. 
Other attempts at lowering CO emission have in 

cluded varying the loading of platinum to arrive at a 
satisfactory emission level, but these have been largely 
unsuccessful because increasing or decreasing the 
amount of platinum has only minimal effects in reduc 
ing the amount of CO emission. -- 
The present invention relates to the discovery that by 

adding a predetermined amount of cobalt metal to the 
platinum, the oxidation of fuel is promoted to such an 
extent that CO emission is drastically reduced, Quite 
unexpectedly, however, it has further been discovered 
that CO emission is not reduced for all loading values 
of cobalt, but instead, begins to increase when more co 
balt is added beyond a strategic amount. 
Moreover, it has been discovered that the addition of 
cobalt to the platinum catalyst has a definite effect 
upon “start-up time', which is defined as that length of 
time necessary to initiate a self-sustaining, catalytic oxi 
dation of the fuel as it is presented to the combination 
platinum-cobalt catalyst. Generally speaking, beyond 
that strategic amount of cobalt which results in the 
minimum amount of CO being emitted, the length of 
time which an outside heat source must be applied to 
the catalyst before it will reach a seif-sustaining condi 
tion increases sharply as additional cobalt is added. 
Manifestly, for the sake of convenience, the startup 
time should be minimized, since in most instances the 
outside heat source applied to the catalyst in the form 
of a lighted match moved along an edge of the catalyst 
unit to ignite the fuel and maintain a flame until the cat 
alyst is capable of reacting with the fuel on its own. 

In view of the above considerations, one important 
object of the present invention is to provide a catalyst 
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2 
bed unit for non-vented, portable catalytic heaters 
which is capable of reacting with a hydrocarbon fuel 
presented thereto to generate heat without emitting an 
excessive amount of carbon monoxide so that the 
heater may be safely utilized in closed areas such as 
tents, camping trailers and like enclosures. 
A further important object of the instant invention is 

to provide a catalytic bed unit as above set forth having 
low CO emission properties which does not render the 
heater unduly difficult or time-consuming to place in a 
condition in which the catalytic, heat generating reac 
tion is self-sustaining. 
Another important object of the instant invention is 

to provide a method of making a low CO, platinum 
cobalt, catalyst bed having the characteristics above set 
forth. 

In the drawing: 
FIG. 1 is a front perspective view of a catalyst bed 

unit embodying the principles of the present invention; 

FIG. 2 is a graph showing cobalt loading on the cata 
lyst support versus CO emission and 'start-up' time; 
and 

FIG. 3 is a graph showing platinum loading on the 
catalyst support versus levels of CO emission averaged 
over a selected range of cobalt loading. 
The catalyst bed unit 10 shown in FIG. 1 includes a 

support 12 which is illustrated as being a fibrous mat 
type, consisting of about 51.7 percent AlOa, approxi 
mately 47.6 percent SiO2, 0.15 percent BOa, 
0.01-0.12 percent Fe0, 0.30 percent NaO, and 
0.3-0.5 percent trace organic material. It is to be un 
derstood, however, that the principles of the present 
invention apply to solid, non-fibrous supports as well 
and that the fibrous mat is shown only as an example 
of one form which support 12 may assume. The support 
12 may be of any size and shape necessary to conform 
to the configurations of the housing or plenum cham 
ber in which the mat is normally disposed during use, 
but has been illustrated as generally rectangular in con 
figuration having a pair of oppositely facing, front and 
rear surfaces 14 and 16 respectively. The support 12 is 
normally disposed across the flow of fuel so that the 
rear surface 16 receives the gas flow and passes it 
through the support 12 to issue from front surface 14. 

The front surface 14 provides the area upon which 
the catalyst 8 consisting of platinum and cobalt metal 
is deposited for catalytic reaction with fuel presented 
thereto. The deposits of platinum and cobalt metal on 
surface 14 are applied by first preparing a solution of 
chloroplatinic acid and cobalt nitrate dissolved in 
water and methanol. The solution is then sprayed onto 
surface 14 and the support 2 heated to within a range 
of 600 to 1,000 degrees Fahrenheit to reduce the chlo 
roplatinic acid and cobalt nitrate to platinum and co 
balt metals which remain as deposits. 

. It has been discovered that the use of methanol in 
conjunction with water greatly accelerates the reduc 
tion process while eliminating the disadvantages asso 
ciated with other such agents. For example, formic acid 
has been used, but this agent is extremely active and 
has been found to cause the platinum and cobalt metals 
to precipitate out of solution while disposed in a con 
tainer prior to being applied to support 12. This action 
does not result as rapidly when methanol is used in so 
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lution with water where the solution ranges from 10 
percent to 90 percent methanol. 
FIG. 2 graphically illustrates the dramatic effect on 

CO emission of adding cobalt in varying amounts to the 
platinum on the surface 14. The amount of carbon 
monoxide emitted is measured in terms of parts of CO 
per million parts combustion products (corrected for 
oxygen dilution and unreacted fuel), and the cobalt 
loading or concentration is measured in terms of grams 
of cobalt per square foot of surface areas to which it is 
applied, in this instance front surface 14. 

It is to be noted that the curve thus generated by 
varying the cobalt loading from zero to approximately 
six grams per square foot is based upon a preferred and 
constant amount of platinum in a concentration of ap 
proximately 0.180 grams per square foot, the determi 
nation of 0.180 grams as a preferred amount being 
hereinafter described. A similar curve showing the 
drastic reduction in CO emission through the addition 
of cobalt to the platinum will result for any chosen 
platinum loading above or below the preferred amount 
hereinabove set forth. 
As clearly shown, the amount of CO emitted de 

creases sharply as cobalt loading is increased progres 
sively to within the range from approximately 0.04 
grams to 0.15 grams. Because of this drastic increase in 
CO emission as cobalt loading is increased, it might be 
expected that the addition of further cobalt would re 
sult in a further decrease in CO emission. Quite unex 
pectedly, however, this is not the case as CO emission 
begins to increase again as cobalt loading is increased 
above the 0.15 grams per square foot level. Continued 
loading of cobalt through the 2, 5 and 6 grams per 
square foot levels results in a continued rise in CO 
emissions. 
From a standpoint of CO emission, a preferred range 

of cobalt loading is thus established by the “knee" on 
the curve which is defined between 0.004 and 2.0 
grams of cobalt per square foot. However, CO emission 
alone cannot be the sole determining factor in selecting 
a cobalt loading range since it was discovered that be 
yond a certain point, cobalt added to the platinum 
metal has a depressing effect upon the ease with which 
a self-sustaining catalytic reaction could be initiated. 
This is also graphically shown in FIG. 2 wherein the 
“start-up time' in seconds is plotted against cobalt 
loading in grams per square foot. 
Start-up time may be defined as that period of time 

for which an external heat source such as a flame must 
be applied to the catalyst in the presence of the fuel 
being combusted in order to initiate a self-sustaining 
catalytic oxidation reaction. It is to be realized that in 
asmuch as this type of catalyst bed unit is designed pri 
marily for use in portable camping heaters and the like 
wherein the external heat source will most often consist 
of a lighted match, the startup time is especially impor 
tant from a convenience stand-point. Manifestly, a 
heater which is excessively difficult and time consum 
ing to start up will not be as successful commercially as 
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4. 
one which requires excessive effort to place it in full 
condition for operation. 
FIG. 2 shows that start-up time remains fairly con 

stant at approximately 26 to 27 seconds for all ranges 
of cobalt loading to approximately 0.45 grams per 
square foot, whereupon further cobalt loading results 
in a steady increase in start-up time. The start-up time 
at a cobalt loading of approximately 2 grams per square 
foot is approximately 90 seconds, which defines the 
outer, acceptable limit of start-up time. Thus, the range 
of 0.004 to 2.00 grams of cobalt per square foot of sur 
face area is presented with ideal conditions obtaining 
when cobalt loading is within the range of 0.04 to 0.15 
grams per square foot of surface area. 
FIG.3 illustrates the basis for the selection of approx 

imately 0.180 grams per square foot as the preferred 
value for platinum loading. The curve represents a plot 
of the average CO emission level over a given range of 
cobalt loading for varying platinum loading, showing 
that CO emission is lowest for any cobalt value when 
platinum loading is approximately 0.180 grams per 
square foot of support surface area. 
From the foregoing it should be apparent that com 

bining cobalt with platinum on the catalyst support in 
the manner and amounts described furnishes a bed unit 
which is capable not only of generating more than ade 
quate heat to maintain a comfortable environment 
within which to sleep, work, or play, but also a safe, 
substantially CO-free environment by virtue of the 
completeness of combustion which is effected. More 
over, the present platinum-cobalt catalyst is not limited 
to use with propane, but is also well suited for other hy 
drocarbon fuels such as butane and methane. In addi 
tion, fuel gases containing hydrogen have been success 
fully utilized in conjunction with the catalyst. 
Having thus described the invention, what is claimed 

as new and desired to secure by Letters Patent is: 
1. For use in a flameless, radiant heat catalytic heater 

utilizing a gas fuel, a catalyst bed unit capable of cata 
lytically reacting with the fuel to generate heat without 
excessive CO emission, said unit comprising: 
a catalyst support having a catalyst-carrying surface; 

a deposit of platinum metal on said surface in an 
amount capable of providing a self-sustaining oxi 
dizing reaction with the fuel as it flows into proxi 
mal relationship with the platinum at said surface; 
and 

a deposit of cobalt metal associated with the plati 
num deposit on said surface in an amount ranging 
from approximately 0.04 to 0.15 grams per square 
foot of said surface to promote combustion of the 
fuel to such an extent that the emission of CO is 
minimized. 

2. A catalyst bed unit as claimed in claim 1, wherein 
said deposit of platinum is approximately 0.180 grams 
per square foot of said surface. 
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