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The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without the payment to 
us of any royalty thereon. 
This invention relates to manufacture of a pro 

pellant comprising nitrocellulose and to a nitro 
cellulose containing composition. 
Among the objects of the invention is to pro 

vide a nitrocellulose containing propellant for 
projectiles in which the nitrocellulose component 
thereof gives a greater quantity of heat upon 
explosion at low densities of loading and under 
low pressure than nitrocellulose in the form it is 
obtained as a final product of the nitration of 
cellulose. 
A further object of this invention is to provide 

a nitrocellulose or a propellant made therefrom 
which burns more smoothly and more completely 
at low pressures than ordinary nitrocellulose 
which has not been treated according to the in 
vention. 
Throughout the description of this invention 

and in the claims, the terms "nitrocellulose' and 
"nitrocellulose of gun cotton grade' mean nitro 
cellulose of the type used in making propellants 
or explosives and usually containing not less than 
11.05 per cent and not more than 14.12 per cent 
nitrogen. The nitrocellulose of gun cotton grade 
which is used as a starting material for the pres 
ent invention is in the fluffy fibrous condition it 
assumes in manufacture before it is colloided 
and Worked up into grains of powder. 
We have discovered that compounds of certain 

metals when adsorbed by fibres of fluffy fibrous 
nitrocellulose of gun cotton grade have the prop 
erty of increasing the quantity of heat liberated 
upon exploding the nitrocellulose at pressures 
ranging from atmospheric pressure to pressures of 
the Order of magnitude of 500 p.s. i. This in 
creased liberation of heat is manifested in the 
case when the fibrous nitrocellulose containing 
the adsorbed compounds is exploded or burned in 
its fibrous form and also in the case when it is 
Colloided and mixed with other ingredients in 
the manufacture of propellent powders. In addi 
tion, the burning or explosion of the fibrous nitro 
cellulose or nitrocellulose powder made therefrom 
is Smoother than the burning or explosion of fi 
brous nitrocellulose of gun cotton grade or pow 
ders made therefrom which do not contain the 
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said compounds within them in a highly dispersed 
condition. Among the metals whose compounds 
give the above described effects may be mentioned 
nickel, cobalt, iron, copper, tin, lead, cadmium, 
and cerium. It is preferred to use an organic 
acid salt of the metals mentioned, and these Salts 
should be soluble in non-aqueous solvents which 
are not solvents for nitrocellulose. 
The said metal compounds bring about the re 

sults stated even when present in very Small pro 
portion compared with the weight of the fibrous 
nitrocellulose of gun cotton grade. The action of 
the compounds of the metals is catalytic and their 
presence in the highly dispersed form obtained 
according to the present invention appears to 
cause gaseous reaction products (such as nitric 
oxide, aldehydes, ketones, etc.), which would 
otherwise escape burning, to enter into the burn 
ing or explosion reaction, thereby increasing the 
quantity of heat liberated. The compounds of 
the metals absorbed may be present in Such an 
amount as to provide 2% or less of metal in the 
form of metal compound in the fluffy fibres of the 
nitrocellulose. As low as 0.70% of the catalytic 
metal have been found to give the improved burn 
ing characteristics referred to above. 
In practicing the invention an organic acid salt 

of one of the above named metals is dissolved in 
a non-aqueous solvent for it which is not a solvent 
for nitrocellulose. Then this solution is brought 
into intimate contact with dry or Water free, 
fibres of fluffy fibrous nitrocellulose. For exam 
ple, the fibres of nitrocellulose may be suspended 
in the solution and stirred therein until the ad 
Sorption of the metal compound has occurred. 
The concentration of the metal compound in solu 
tion and the quantity of solution used in treating 
the fibres of the fluffy fibrous nitrocellulose permit 
the amount of metal compound adsorbed by the 
said fibres to be regulated. After the adsorption 
of the salt or compound, the fibrous nitrocellulose 
is removed by filtration from the suspension, 
washed with fresh portions of the solvent, and 
then dried, or treated with some other solvent 
to displace the solvent used in washing. This dis 
placing solvent may be one chosen with regard 
to the further steps that are used in working up 
the treated fibrous nitrocellulose into powder 
grain. The treated fibrous nitrocellulose is then 
mixed with suitable solvents, colloiding agents, 
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plasticizers, stabilizers, etc., as usually done in the 
manufacture of powder grain, and then formed 
into powder grains in any suitable manner. 
While the generic character of the invention 

is clearly set forth above, the following Specific 
example is given by way of illustration of details 
of practicing the invention. 

Eacample 
25 grams of substantially pure cobaltous rosin 

ate is dissolved in 1000 cc. of carbon tetrachloride 
and then diluted with 2500 cc. of petroleum ether. 
To this solution 500 grams of dry, or water free, 
fibrous nitrocellulose are added and the mixture 
stirred to form a suspension. The stirring is con 
tinued for fifteen minutes after the nitrocellulose 
has been added. The treated nitrocellulose is 
then filtered off, dried, and thereafter incorpo 
rated in a mix or mixture for making powder 
grains. The filtrate resulting from the filtration 
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step is substantially colorless, indicating practi 
cally complete adsorption of the cobalt rosinate 
by the fibres of the fluffy fibrous nitrocellulose. 
We claim: 
The process for preparing propellants which 

comprises contacting fluffy fibrous nitrocellulose 
substantially free of Water with a solution of co 
baltous rosinate in a mixture of carbon tetra 
chloride and petroleum ether, to effect adsorption 
of cobaltous rosinate from Said solution by said 
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4. 
fibrous nitrocellulose, separating said fibrous ni 
trocellulose from Said solution after the said ad 
sorption of cobaltous rosinate therefrom, drying 
the said separated fibrous nitrocellulose, and 
thereafter incorporating in a propellent mix the 
fibrous nitrocellulose containing the adsorbed co 
baltous roSinate. 
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