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The present invention relates to explosive com-~
positions.

An object of the invention is the provision of a
water resistant explosive composition containing
a water soluble inorganic oxygen supplying salt.

Another object of the invention is the provision
of a water resistant ammonium nitrate explosive
composition.

Other objects of the invention will be apparent
from the following description:

For many years water soluble inorganic oxygen
supplying salts have been used in explosive com-~
bositions. Representative of such salts are the
nitrates, chlorates, and perchlorates of calcium,
magnesium, potassium, sodium, and ammonium.
Of these, ammonium nitrate has been by far the
most important, and it is indeed the principal
bower producing ingredient of most explosives
manufactured today.

Since explosives are often used under wet con-
ditions, the water solubility of these salts has
been a distinet disadvantage. Water tends to
leach them and to desensitize the explosive.

Several methods for improving the water re-
sistance of explosive compositions containing
water soluble oxygen supplying salts have here-
tofore been used with various degrees of success.
For example, nitrocotton has been included in
the compositions; the salts have been coated with
water repellant materials such as Paraffin, petro-
latum, and rosin; and various water dispersible
starch materials which form a protective gel with
water have been included in the compositions.

It has been discovered in accordance with the
bresent invention that manno-galactans are
superior gel-producing ingredients in explosive
compositions containing inorganic water soluble
oxygen supplying salt. Manno-galactans may be
obtained from several vegetable products. Locust
bean gum and carob bean gum are largely manno-
galactans. Guar flour, the powdered endosperm
of the guar bean, is a particularly readily avail-
able mannogalactan and is preferred for use in
the present invention.

Powdered manno-galactans have the property
of rapidly forming an unusually stiff sol on being
mixed with water. The bresence of salts dissolved
in the water does not materially affect the thick-
ening properties of the manno-galactans, and the
manno-galactans are not precipitated by the
salts. When an explosive composition containing
a water soluble inorganic oxygen supplying salt
and a manno-galactan comes in contact with
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water, the manno-galactan absorbs water, and

apparently the resultant gel protects the am-

66

monium nitrate, inhibiting leaching and desensi~
tization.

Explosive compositions usually contain carbo-
naceous combustible ingredients. Manno-galac-
tans, in addition to providing water protecting
properties, are also an excellent source of carho-
naceous combustible, and consequently may be
employed in substitution for part or all of the
carbonaceous combustible ustally employed in
explosives.

Manno-galactans may be employed very gener-
ally in the preparation of explosives containing
water soluble inorganic oXygen supplying salts.
They have been found particularly advantageous
In compositions sensitized with explosive liquid
nitric esters such as nitro glycerine and the
various nitro glycerine mixtures commonly em-
ployed in the explosiveg industry. Ordinarily the
invention will find its principal application in
explosives confaining higher broportions of
soluble salts, as high, for example, as about 90%.
On the other hand, however, the invention im-
broves explosives containing relatively low
amounts, as low as about 15%, for example, of
soluble salts. The so-called ammonia dynamites
are good examples of explosives in which the
Dresent invention may he advantageously em-
ployed.

Manno-galactans will usually be found to
Improve water resistance markedly when amounts
as low as 0.4% of the explosive compositions are
employed. Amounts ag high as 15% are also gen-
erally satisfactory.

Explosives made in accordance with the inven-
tion may contain any of the ingredients commonly
used to obtain specia] effects in explosives, For
example, various sensitizers or cooling salts may
be employed. Also water resistant coating ingre-
dients may be used although such coatings are
usually quite unnecessary.

Since manno-galactans absorb water hy means
of a surface action, it is usually desirable that the
manno-galactans be employed in finely divided
form. Screen sizes below 100 mesh are usually
preferred although satisfactory results may be
usually obtained when most of the materia] will
bass a 60 mesh screen.

The invention will be further described by
means of the following specific examples:

Explosive compositions were prepared by con-
ventional procedures to each of the formulae
listed in Table I.

Each of these explosives was packed in con-
ventional 1%,’" x 8'* baper cartridges. The ends
of the cartridges were sealed with tallow. The
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wrapper of each of the cartridges was perforated
with sixteen %'’ holes arranged in four longi-
tudinal lines equidistantly spaced around the
cartridge, the holes in adjacent rows being stag-
gered. Each cartridge was placed in a vessel,
was covered with sand, and water was poured
into the vessél until it stood above the sand. The
cartridges were then removed from the sand after
a known number of hours, and their detonat-
ability with a number 6 blasting cap was deter-
mined. The results are tabulated in Table IL

TABLE I
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water to impart water-resistance to said explo=
sive.

5. An explosive comprising granular ammo-
pium nitrate, an explosive liquid nitric ester
sensitizer, and locust bean gum flour distributed
throughout said explosive in finely-divided form
capable of swelling in contact with water to
impart water-resistance to said explosive.

6. An explosive comprising granular ammo-
%ifum nitrate, nitro glycerine, and locust bean
gt flour distributed throughout said explosive

Nitro Glycerine, percento.....-o---—-
Nitro Cotton, percent -
Coated_Fine ‘Ammoninm Nitrat

B ) T ety
Coated .

percent. -
Fine Socium Nitrate, percent._....-
Coarge Sodium Nitrate, percent._ .-
Chalk, percenit - -ooooooooomsooooo-
Fine Apricot Tit Pulp, peréent. ..
Coarse Apricot Pit Fulp, percent.
Weod Pulp, percent - _--wooem
‘Ground Sulphur, percent.
Corn ¥lour, percent. ....--
Powdered Guar, felS L L AR, PEREEEE
Powdered Locust Bean Gum, per-

cen
Ground Soft Coal, percent..--—--

TABLE II
Ability to detonate after comtact with water

Examples

Hours Immersion

DEDRERD

It will be seen that in each case the explosive
containing a manno-galactan (Examples 2, 3, 4,
6,7, 9, and 11) exhibited greatly increased water
resistance.

What is claimed is: )
d.:An explosive comprising a granular, water
soluble inorganic OXysen supplying salt, a
sensitizer, and a manno-galactan distributed
throughout said explosive in finely-divided form
capable of sweiling in -contact with water to
impart water-resistance to said explosive.

2, ‘An explosive comprising a-granular amimno-
nium nitrate, an-explosive liguid nitric ester, and
a powdered manno-galactan distributed through-
out said explosive in finely-divided form capable
of swelling in contact with water to impart
water-resistance to said explosive.

3. An explosive comprising granular ammo-
nium nitrate, an explosive liquid nitric ester
sensitizer, and guar flour distributed throughout
said explosive in finely-divided form capable ‘of
swelling in contact with water to impart water-
resistance to said explosive.

4. An explosive comprising granular amino-
nium nitrate, nitro “glycerine, ‘and - guar flour
distributed ‘throughout ‘said ‘explosive ih finely=-
divided form capable of swelling in contact with
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in hnely-divided form capable of swelling in
cofitact Wwith water to impart water-resistance
to said explosive. ‘

1. An explosive composition comprising a plend
of a water-soluble "soli‘d' inorganic oxidizing salt,
a sefisitizing agent therefor, ‘and gtar fiour in
pulvertlent form ih ai amount between 0.4% dnd
15%.

‘8. "An ‘explosive colnpositich comprisitig aotehd
of a water-soluble $olid indrganic oxidizing salt,
@ ‘sensitizing agent therefor, and a maiino-
galactan in pulverulent form capable of swelling
ih-eontact with water to iMpart water-resistance
tosaid expldsive composition in ah gidount ‘he-
tween 0.4% and 15%.

9.

An explosive composition coimprising a ‘blend
“water-soluble solid inorganic oxidizing salt,
a Sensitizing agent therefor, and locust bean ‘guim
flotr in pulvérulent form in ‘an ‘amount between
049 ‘and 15%. '
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