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This invention relates primarily to ammo 
nium nitrate and to ammonium nitrate ex 
plosives. The principal. object of the in 
vention is to provide by novel methods an 
improved ammonium nitrate and ammoni 
um nitrate explosive of relatively high sensi 
tiveness. 
The utility of ammonium nitrate as an in 

gredient of explosive compositions is some 
what limited by reason of the low order of 
sensitiveness, and some efforts have been 
made to increase the sensitiveness thereof to 
detonation. We have discovered that cer 
tain substances when suitably compounded 
with ammonium nitrate have a pronounced 
effect upon the sensitiveness of ammonium 
nitrate toward detonation. 
Our invention contemplates the use with 

ammonium nitrate of sulphur-free hydrazine 
or ammonia derivatives characterized by the 
presence in the compound of at least one 
aromatic ring or nucleus. The formulae of 
ammonia and hydrazine may be given as 
follows: 

N-4, Y-N^ 
Yi. H^ Yi. 

Ammonia Hydrazine 

From a consideration of the formulae, it 
is to be noted that both compounds, ammonia. 
and hydrazine, are compounds of nitrogen 
and hydrogen. It is from one or the other of 
these nitrogen-hydrogen compounds that 
the compounds of the present invention owe 
their origin, that is to say, the compounds 
of the present invention may be considered 
as substitution products or derivatives of the 
nitrogen-hydrogen compounds. The deriva 
tives to be used in accordance with the pres 
ent invention, therefore, may be termed, and 
are so termed for convenience throughout 
the specification and claims, “a sulphur-free 
derivative of a nitrogen-hydrogen compound 
in which at least one of the hydrogen atoms 
has been replaced by an aromatic ring.” 
This term it will be recognized, embraces 

a large class of compounds and, as represen 
tative of the different derivatives which are 
applicable for the present invention and 

an aromatic ring. 
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which are included within the term, we may 
name aniline, toluidine, naphthylamine, an 
thramine, diphenylamine, ditolylaminephe 
nylenediamine, tolylenediamine, benzidine, 
tolidine, phenylhydrazine, diphenylhydra 
Zine, tolylhydrazine, and the like. No at 
tempt has been made to make the list com 
plete, but the above compounds may be con 
sidered representative. As hereinbefore 
pointed out, one or more of the hydrogen 
atoms of the nitrogen-hydrogen compound is 
replaced by an aromatic nucleus. Two hy 
drogen molecules may be replaced by two 
aromatic rings or by an aliphatic group and 

The substitution of the 
aromatic ring or rings for the hydrogen atom 
or atoms may take place in one molecule of 
annonia or similar compound consisting 
solely of nitrogen and hydrogen, thus pro 
ducing compounds such as aniline, diphenyl 
amine, etc., or one hydrogen atom may be 
replaced in each of two molecules of ammonia or similar compound consisting solely of ni 
trogen and hydrogen, thus producing com 
pounds such as phenylenediamine. We have 
also found that simple oxidation products of 
the above named derivatives may be used to 
advantage according to the present invention 
in order to increase in a pronounced degree 
the sensitiveness of ammonium nitrate to 
ward detonation. Such compounds include 
phenylhydroxylamine, azobenzene, and 
azoxybenzene. These simple oxidation prod 
ucts are also within the term “a sulphur-free 
derivative of a nitrogen-hydrogen compound 
in which at least one of the hydrogen atoms 
has been replaced by an aromatic ring', and 
in the claims where this term is used, these 
oxidation products are to be included as well 
as the other compounds which may be consid 
ered to be sulphur-free derivatives of ammo 
nia or hydrazine in which at least one of the 
hydrogen atoms has been replaced by an aro 
matic ring. 
In practicing our invention, the sensitizing 

agents may be used in amounts equal to 3% 
of the weight of the ammonium nitrate, al 
though we do not limit ourselves to this per 
centage, and a suitably sensitized product has 
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been obtained with from 1% to 6% of the 
agent. - 
The sensitizing agent may be combined 

with the ammonium nitrate in various ways, 
as for example by co-crystallizing the two 
substances; or by disseminating the agent 
through the ammonium nitrate; or by coat 
ing the ammonium nitrate crystals with the 
sensitizing agent. 
As a typical example of the one method of 

forming the sensitized ammonium nitrate utilizing the principle of co-crystallization, 
we may place 600 parts of ammonium nitrate 
with 60 parts of water and 15 parts of para phenylenediamine in a steam-jacketed grain 
ing kettle and raise the temperature of the 
mixture to from 120° to 30° C. The mix 
ture is stirred and held for a time at this 
temperature while the water is allowed to 
evaporate, with the resulting production of 
a mass of dry fine crystals constituting the 
sensitized product. 
As illustrating another method in which 

the sensitizing agent infinely divided form is 
disseminated through the ammonium nitrate, 
we may place 600 parts of ammonium nitrate, 
70 parts of water, and 15 parts of finely 
ground tolidine in a steam-jacketed graining 
kettle. The mixture is heated to about 110 
to 120° C., and constantly stirred. The sen 
sitized product is obtained in the form of a 
fine dry crystalline mass after the water has 
evaporated. 
In a third method in which the ammonium 

nitrate crystals are coated with the sensitiz 
ing agent, we may bring together 600 parts 
of ammonium nitrate and 15 parts of alpha 
naphthylamine in a steam-jacketed graining 
kettle at a temperature of about 95°C. The 
mixture is stirred at this temperature for 
about one hour and thereafter cooled and 
stirred until the temperature reaches about 
40° C. It is then screened through a 14-mesh 
screen. A solvent for the sensitizing agent 
may also be used as an aid in obtaining upon 
evaporation a satisfactory coating. 

It may at times be advantageous to use 
more than one sensitizing agent. In such a 
case, when employing two agents simulta 
neously, we prefer to use approximately 3% 
of each and treat the mixture by one or more 
of the methods outlined above. Similarly in 
using three agents simultaneously, approxi 
mately 3% of each are preferably used. It 
will be noted that when using two or more 
agents simultaneously, the individual agents 
may be applied to the ammonium nitrate by 
different ones respectively of the methods 
outlined above. In employing two agents 
simultaneously, one may for example be co 
crystallized with the ammonium nitrate and 
the other applied to the ammonium nitrate 
by dissemination or as a coating. 
As an example of an explosive having a 

base of nitro-starch and including the sen 
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sitized ammonium nitrate of the present in vention, the following may be given:- 
Per cent 

Nitrostarch----------------------------------- 9.75 
Sensitized ammonium nitrate-------------------- 8.00 

(consisting of 91% NHNO3%, tolidine, 3% paraphenylenediamine and 3% alpha-naphithyl 
amine) 

Sodium nitrate--------------------------------- 0.00 Yod pulp---------------------------------- 2.00 
i------------------------------------------ 

It will be understood that various sensi 
tizing agents defined by the term “a sulphur 
free derivative of a nitrogen-hydrogen com 
pound in which at least one of the hydrogen 
atoms has been replaced by an aromatic ring' 
may be used in sensitizing ammonium nitrate 
and the compounds may be used in various 
proportions without departing from the es 
sential features of the invention. Obviously 
also, the sensitized ammonium nitrate may be 
used in various explosives and the explosive 
composition given above with nitro-starch as 
a base is only given by way of example. 
We claim: 
1. An explosive comprising ammonium 

nitrate sensitized with aniline. 
2. An explosive comprising ammonium 

nitrate in intimate admixture with aniline. 
3. The method of sensitizing ammonium 

nitrate which consists in intimately mixing 
said nitrate with aniline. 

4. An explosive comprising ammonium 
nitrate sensitized with a compound selected 
from the following group, aniline, tolui 
dine, naphthylamine, anthramine, dipheny 
lamine, ditolylamine, phenylenediamine, 
tolyenediamine, benzidine, tolidine, phenyl 
hydrazine, diphenylhydrazine, tolyhydra 
zine, phenylhydroxylamine, azobenzene, 
azoxybenzene. 

5. An explosive comprising ammonium ni 
trate in intimate admixture with a compound 
selected from the following group-aniline, 
toluidine, naphthylamine, anthramine, 
diphenylamine, ditolylamine, phenylenedia 
mine, tolylenediamine, benzidine, tolidine, 
phenylhydrazine, diphenylhydrazine, tolyl 
hydrazine, phenylhydroxylamine, azoben 
Zene, azoxybenzene. . . 

6. An explosive comprising ammonium ni 
trate cocrystallized with a compound selected 
from the following group-aniline, tolui 
dine, naphthylamine, anthramine, diphenyl 
amine, ditolylamine, phenylenediamine, 
tolylenediamine, benzidine, tolidine, phenyl 
hydrazine, diphenylhydrazine, tolylhydra 
zine, phenylhydroxylamine, azobenzene, 
azoxybenzene. ... 

7. An explosive comprising ammonium ni 
trate in intimate admixture with a com 
pound selected from the following group 
aniline, toluidine, naphthylamine, anthra 
mine, diphenylamine, ditolylamine, phenyl 
enediamine, tolylenediamine, benzidine, 
tolidine, phenylhydrazine, diphenylhydra 
zine, tolylhydrazine, phenylhydroxylamine, 
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azobenzene, azoxybenzene, said compound be 
ing prseentin an amount equal to form 1% to 
6% of the weight of the ammonium nitrate. 

8. An explosive comprising nitrostarch, 
and ammonium nitrate sensitized with a 
compound selected from the following 
group, -aniline, toluidine, naphthylamine, 
anthramine, diphenylamine, ditolylamine, 
Elysis tolylenediamine, benzi ine, tolidine, phenylhydrazine, diphenyl 
hydrazine, tolylhydrazine, phenylhydroxyl 
amine. azobenzene, azoxybenzene. 

9. The method of sensitizing ammonium 
nitrate which comprises intimately mixing 
said nitrate with a compound selected from 
the following group, aniline, toluidine, 
naphthylamine, anthramine, diphenylamine, 
ditolylamine, phenylenediamine, tolylene 
diamine, benzidine, tolidine, phenylhydra 
zine, diphenylhydrazine, tolylhydrazine, 
phenylhydroxylamine, azobenzene, azoxy 
benzene. 

10. The method of sensitizing ammonium 
nitrate which comprises co-crystallizing said 
nitrate with a compound selected from the 
following group-aniline, toluidine, naph 
thylamine, anthramine, diphenylamine, di 
tolylamine, phenylenediamine, tolylenedi 
amine, benzidine, tolidine, phenylhydrazine, 
diphenylhydrazine, tolylhydrazine, phenyl 
hydroxylamine, azobenzene, azoxybenzene. 

11. An explosive comprising ammonium 
nitrate sensitized with phenylhydrazine. 

12. An explosive comprising ammonium 
nitrate in intimate contact with phenylhy 
drazine. 

13. The method of sensitizing ammonium 
nitrate which consists in intimately mixing 
said nitrate with phenylhydrazine. 

14. An explosive comprising ammonium 
nitrate in intimate admixture with aniline, 
the aniline being present in an amount equal 
to from 1% to 6% of the weight of the am 
monium nitrate. 

15. An explosive comprising ammonium 
nitrate in intimate admixture with phenyl 
hydrazine, the phenylhydrazine being pres 
ent in an amount equal to from 1% to 6% of 
the weight of the ammonium nitrate. 
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