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This invention relates to blasting explosives of the type
designated as dynamites, manufactured with compositions
centaining mixtures of trimethylolethane trinitrate and
nitrostarch.

In the manufacture of dynamites it is customary to
employ nitroglycerin with or without the addition of
nitropolyglycerin, nitrated sugars, ethyleneglycol dinitrate
and similar explosives scluble in nitroglycerin in conjunc-
tion with nitrocellulose which is colloidally dispersed by
the nitroglycerin and to some extent by the nitropoly-
glycerin, nitrated sugars, ethyleneglycol dinitrate, etc.
It is well known that trimethylolethane trinitrate

CH;3.C(CH;NO;),

has no such colloiding action on nitrocellulose at ordi-
nary temperatures, it being necessary to heat mixtures of
trimethylolethane trinitrate and nitrocellulose to approxi-
mately 80° C. before colloidal dispersion of the nitro-
cellulose is effected. This renders trimethylolethane tri-
nitrate alone unsuitable for use as a colloiding agent for
nitrocellulose in dynamite manufacture.

Nitrostarch is chemically identical with nitrocellulose,
the two materials differing physically in that nitrocellulose
is fibrous in structure while nitrostarch consists of granules
and the molecule of nitrocellulose is of greater size than
that of nitrostarch. It would therefore be’ anticipated
that the colloiding action of trimethylolethane trinitrate
on nitrostarch would be similar to that of its action on
nitrocellulose.

Because nitrostarch is much less expensive than nitro-
cellulose and has other advantageous characteristics in
manufacture and use as compared with nitrocellulose,
and because trimethylolethane trinitrate has a lower freez-
ing point than nitroglycerin and is more stable and viscous
and less sensitive and volatile than nitroglycerin, the
use of these materials together in the manufacture of
dynamites would be very desirable.

It has been found that, contrary to expectation, tri-
methylolethane trinitrate has significant and valuable col-
loiding action on nitrostarch at ordinary temperatures
and that heating of the mixture is not necessary as in
the case of mixtures of trimethylolethane trinitrate and
nitrocellulose. If five or more parts by weight of nitro-
starch containing 13.0 percent nitrogen are mixed at
ordinary temperatures with 100 parts by weight of tri-
methylolethane trinitrate, it is found that the liquid tri-
nitrate dissolves—i. e., colloidally disperses-—approxi-
mately 1.5 parts by weight of the nitrostarch. Further-
more, it is found that the wundissolved granules of
nitrostarch have become swollen in size and are soft and
jelly-like in consistency. If nitrostarch containing less
than 13.0 percent nitrogen is so used, even more of the
material is dissolved and the undissolved material is even
more swollen in size and softer.

Because of the high viscosity of trimethylolethane tri-
nitrate as compared with nitroglycerin (156 and 35.5
centipoises at 20° C. respectively), such a colloidal dis-
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persion of nitrostarch in trimethylolethane trinitrate is
extremely sticky or adhesive and therefore serves as a
superior coating and sensitizing agent for insensitive in-
organic salts such as the ammonium nitrate and sodium
nitrate commonly used in dynamite compositions.. Be-
cause of the practical insolubility of trimethylolethane
trinitrate in water (less than 0.01 gram per 100 grams
of water at 25° C. as compared with 0.14 gram for nitro-
glycerin), a coating of such a colloidal dispersion of
nitrostarch in trimethylolethane trinitrate is highly effec-
tive in water-proofing such water-soluble inorganic salts
as ammonium. nitrate and sodium nitrate. If ‘there is
present in the mixture more nitrostarch than the tri-
methylolethane trinitrate can dissolve, the swollen, un-
dissolved granules of nitrostarch serve to enhance the
adhesive and moisture-proofing effects of the solution of
nitrostarch in TMETN.

The particular mixture of trimethylolethane trinitrate
and nitrostarch that I may use in a dynamite composition
depends upon the other ingredients to be used, the explo-
sive power and sensitivity desired and the requirement
with respect to water resistance. The dynamite composi-
tions manufactured with these two ingredients may con-
tain 5 to 49 percent trimethylolethane trinitrate and 0.5
to 30 percent nitrostarch.

As examples of preferred compositions containing tri-
methylolethane trinitrate and nitrostarch, the following
are mentioned:

1 2 3 4 5 6 7
Ammonjum nitrate, per-
eent .. __________ 84.5 | 72 75 54,5 || ..
Sodium nitrate, pereent__{_.____ 3.5 {oo. 13 47.5 | 53.5 | 54.5
Trimethylolethane tri-
nitrate, percent________ 5 20 5 30 30 40 10
Nitrostarch, percent_____ 5 1 17 0.5 120 1 30
Carbonaceous matter,
percent..______________ 5 3 251 L5 2 5 5
Chalk, percent.._._______ 0.5| 051 0.5] 0.5| 0.5 0.5 0.5
In these compositions I may use as preferred such ant-

acids as calcium carbonate, zinc oxide, magnesium oxide
or mixtures of two or more of these. It is to be noted
that my claim of invention is not restricted to composi-
tions containing only the ingredients shown in the above
examples, as I may use substitutes for these ingredients
other than trimethylolethane trinitrate and nitrostarch
and add ingredients such as TNT, liquid nitrotoluenes,
sodium chloride, ammonium chloride, alum, ammonium
sulphate or gypsum.

Although I do not wish to limit myself to the use of
any particular inorganic nitrate, or mixture of inorganic
nitrates or to the use of such inorganic nitrates in parti-
cles of any specific size, the inorganic nitrates that I
prefer to use are the nitrates of ammonia, sodium and
potassium, and the particle size which I prefer is material
all of which will pass through a sieve having ten meshes
to the linear inch, and of which less than 50% will pass
through a sieve having 120 meshes to the linear inch.
This represents the particle size of the inorganic nitrates
most generally used in the formulation of dynamites of
the customary type containing nitroglycerin as the sensi-
tizing ingredient.

It is to be understood that it is intended to cover all
changes and modifications of the examples of the inven-
tion herein chosen for the purpose of the illustration
which do not constitute departures from the spirit and
scope of the invention.

I claim:

1. A detonatable explosive composition consisting es-
sentially of granules of an inorganic nitrate selected from
the group consisting of ammonium, sodium and potas-
sium nitrates and mixtures thereof, trimethylolethane
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‘trinitrate -and nitrostarch, ‘the nitrostarch being at least
in -part -in the form -of -a -colloidal -solution in the -said
trinitrate, the said solution:coating the granules of the
inorganic nitrate and providing sensitizing and water-
-prodiing ‘therefor, "and ‘the -proportions by -weight “being
-about -47.5-84.5 ‘parts -of the ‘inorganic ‘nifrate, 5-40 of
“the -sdid ‘trinitrate and:0.5-30 of the nitrostarch.

2. The ‘explosive -of -claim 1 ‘in-which some "at least
of the itrostarch - is -suspended in non-colloidal form in
said colloidal solution.

3..In making a -detonatable -explosive, the process
-which -compfrises stirring 47.5-84.5 -parts by “weight of
-granules 'of -an ‘inorganic nitrate selected from the group
consisting -of -ammonium, -sodium ‘and potassium nitrates
:and mixtures thereof “with a viscous mixture of 0.5-30
:parts-of nitrostaréh and 540 -parts -of ‘trimethyloléthane

[41]
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trinitrate in which some at least of the nitrostarch is in
“the -form of -a colloidal -solution -in -the “said -trinitrate,
the said solution being in proportion to coat the in-
organic nitrate granules, and continuing the stirring until
the coating of the granules is effected.
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