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This invention relates to explosive compositions 
containing water-soluble or hydroScopic Com 
spounds. More particularly, it relates to ammo 
nium nitrate compositions of reduced hydro 
scopicity and water solubility, and to proceSSes of 
producing same. 
One of the most essential properties of an ex 

plosive is that it remain relatively stable during 
storage. Hence, if any particular degree of de 
composition takes place over even a relatively 
long period of time, it becomes exceedingly diffi 
cult to use the explosive With the greatest degree 
of effectiveness because of the impossibility of 
knowing its exact explosive power at the time it 
is used. 

Deterioration of explosives may be due to a 
number of different causes. One of these is the 
effect of noisture which becomes of particular 
importance in case the explosive or one of its 
ingredients is either water soluble or hydroscopic 
tas is the case with ammonium nitrate, explosives 
of the dynamite type, black powder, etc. Ammo 
inium nitrate in particular is a very extensively 
used ingredient in present day high explosives 
of the dynamite type where it has replaced nitro 
glycerine in increasingly large proportions for a 
variety of reasons, particularly because it poS 
sesses high explosive strength, has Outstanding 
safety properties, and is economically attractive. 
While ammonium nitrate explosives have been 
used with great success, one disadvantage of this 
ingredient has always been evident, namely, that 
it has great affinity for water. Because of this 
fact, there is a tendency for explosive composi 
tions high in ammonium nitrate to become hard 
and set on storage in the presence of even Small 
amounts of moisture. This results in decreased 
sensitivity of the explosive and a lesser degree of 
uniformity in performance. The water resist 
ance of annonium nitrate explosives is generally 
low because of the presence of this very soluble 
Salt. 

Numerous attempts have been made in the past 
to reduce the effects of moisture on explosives 
affected thereby. Altho many attempts which 
have been made in the past to reduce the effect 
of moisture on explosives of the above type the 
efforts have most commonly been directed to 
wards coating the individual particles of the ex 
plosive with some waterproofing or Water-repel 
lent material Such as Waxes, cellulose esters, 
resins, oils, soaps, sodium Silicate, and the like. 
None of these materials has been entirely suc 
cessful for various reaSons. In Some cases con 
plete coverage of the particles has not been ob 
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tained, in others the coating material is affected 
by. Some other constituent of the explosive, and 
in still others the coating material has had an 
undesirable effect upon the explosives by either 
slowing up or reducing the power of the explosive. 
I have now discovered that Water-soluble or 

-hydroscopic explosives can be satisfactorily pro 
tected from the effect of moisture without the 
disadvantages of the materials previously tried 
for this purpose by coating the particles of the 
explosives or the constituents thereof which are 
affected by water with the compound 2,2-dinitro 

: propane. 
highly effective in protecting the ammonium ni 
trate, or other explosives, or ingredients of the 
explosives, from the effects of moisture possesses 

This material, in addition to being 

the highly important property of not materially 
affecting the explosive characteristics of the 
materials which have been treated With it. It 
has a sensitivity comparable with that of tri 
nitrotoluene, and does not, explode in five Seconds 
at a temperature of 360° C. and in 300 minutes 

: at 135°.C.. The ballistic power of 2,2-dinitropro 
panel is 123. (T. N. T.s 100), and while it can be 
detonated it is relatively stable. When ignited, it 
burns with a moderately vigorous fame. These 
properties, therefore, make 2,2-dinitropropane 
ideally suited for treating annonium nitrate or 
; other water-soluble or hydroscopic explosives, 
making it resistant to the action of moisture. 
The 2,2-dinitropropane can be applied to the 

ammonium nitrate, or other explosives, or in 
gredients of explosives, in a number of ways with 
equally satisfactory results and it is understood 
that I am limited to no particular procedure. 
Suitable methods which may be mentioned in 
clude coating the material to be protected with 
molten 2,2-dinitropropane (M. P. 50-53 C.), or 
With a suitable solution thereof, the latter pro 
Cedure being, in general, both more economical 
and more easily effected. 
The 2,2-dinitropropane is readily soluble in 

Such Solvents as methanol, ethanol, acetone, 
methyl ethyl ketone, ethyl acetate, ethyl ether, 
dioxane, Inethyl ether of ethylene glycol, nitro 
methane, 2-nitropropane, benzene, ethylene chlo 
ride, acetic acid, and the like, and is somewhat 
soluble in cyclohexane, ethanol amine, and ethyl 
ene glycol, but only very slightly soluble in water, 
Caustic Solution, petroleum ether, and n-heptane. 
The particular method of applying the 

2,2-dinitropropane in accordance with my inven 
tion Selected will depend on a number of factors 
Such as the character and cost of the explosive 
to be treated, the availability and cost of the sol 
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vent, and the thickness of the coating of 2,2-dini 
tropropane required, the type of equipment avail 
able, and the like. Ammonium nitrate crystals, 
for example, may be coated by tumbling the 
crystals with softened 2,2-dinitropropane until a 
thorough coating has been secured. Or, the 
crystals may be sprayed with a solution of the 
2,2-dinitropropane in a solvent which does not 
affect the ammonium nitrate, or other explosive, 
as for example, benzene. Alternately, the Crys 
tals may be passed counter-current to a mist of 
solution of 2,2-dinitropropane, or the Crystals 
may be dipped in the Solution or the Solution 
directly poured over the crystals. 
after contacting the crystals in a solution of 
2,2-dinitropropane it is, of course, necessary to 
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remove the solvent by some suitable means such 
as evaporation, preferably in the manner So as 
to recover the solvent used. The removal of the 
Solvent then leaves a coating of 2,2-dinitropro 
pane on the crystals, the amount of 2,2-dinitro 
propane coating depending upon the concentra 
tion of the solution of 2,2-dinitropropane 
employed. 
The concentration of 2,2-dinitropropane used 

in my process will, of course, depend upon the 
solubility in the particular solvent selected, the 
method of coating employed, and the thickness 
of coating desired on the crystals. While the 
latter may vary rather widely, it is in general 
desired to use a solution of sufficient concentra 
tion to give a coating amounting from about 0.1% 
to about 5.0% by weight of the dry ammonium 
nitrate or other explosives. The lower limit is 
determined by the degree of moisture protection 
desired and the effectiveness of the coating mate 
rial whereas the upper limit is determined by 
the effect of the 2,2-dinitropropanel upon the 
particular material being coated, and the relative 
costs of the 2,2-dinitropropane, and the material 
being coated. Because of the explosive charac 
teristics of 2,2-dinitropropane these latter factors 
are in general more important than in the case 
with materials previously used as ingredients of 
coatings because of the deleterious effects of these 
prior art materials on the explosives, 
The protective action of 2,2-dinitropropane 

may be prolonged by using it in combination 
With moderate amounts, of materials serving to 

4. 
retard the volatility of the 2,2-dinitropropane, 
Such as, for example, high-boiling, relatively 
non-volatile liquids, like butyl stearate and 
dibutyl phthalate or low-melting resins such as 
rosin and beeswax. Any volatility retarder of 
such types may be employed provided it is com 
patible with the 2,2-dinitropropane in the 
amount used, which is preferably within the 
range of 5% to 30% based on the weight of the 
2,2-dinitropropane. 
Now having described my invention, what I 

claim and desire to protect by Letters Patent is: 
1. A hydroScopic, Water-soluble explosive in 

granular form coated with a mixture comprising 
at least about 0.1% by weight of 2,2-dinitropro 
pane based on the Weight of said explosive and 
from about 5 to 30% of a high-boiling, relatively 
non-volatile liquid, based on the weight of said 
2,2-dinitropropane, said liquid being inert to and 

20 Compatible with Said 2,2-dinitropropane. 
2. Ammonium nitrate in granular form coated 

With a mixture comprising at least about 0.1% by 
Weight of 2,2-dinitropropane based on the weight 

30 

35 

40 

45 

of Said ammonium nitrate and from about 5 to 
30% of a high-boiling, relatively non-volatile 
liquid, based on the weight of said 2,2-dinitropro 
pane, Said liquid being inert to and compatible 
With said: 2,2-dinitropropane. 

CHARLES D. GOODAIE. 
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