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This invention relates to ammonium nitrate materials
especially suitable for use in the field of explosives and
to methods for preparing such materials. More particu-
larly, the invention relates to high density ammonium ni-
trate materials useful for the provision of explosives of
improved efficiency.

Ammonium nitrate based explosives are now widely
employed and, for example, are employed in strip mining
operations where it is necessary to remove a sedimentary
rock overlayer to expose the desired mineral values, Ex-
plosives of this type, when used for such operations, have
the advantage that they are inexpensive and the advan-
tage that they can be “field mixed,” but this does not mean
that such explosives are ideal in all respects. To the con-
trary, ammonium nitrate based explosives, as common-
ly employed, have two pronounced disadvantages. The
first of these disadvantages is that the detonation velocity
of presently available ammonium nitrate explosives is con-
siderably below the speed of sound in hard rock so that
high efficiency is not obtained. The second such disad-
vantage is that the explosive compositions normally have
such low densities that they will not sink when introduced
into a water filled bore hole.

Explosives based primarily upon ammonium nitrate in
admixture with a suitable fuel are not at the present time
widely employed in underground mining operations.
There are a number of reasons for this but two of primary
importance are’ that this class of explosives usually has
such a large “critical diameter” that they cannot be em-
ployed in small diameter bore holes and the detonation
velocity of such explosives has not been high enough to
give the desired results. As contrasted to the 8 to 10 inch
diameter bore holes usually employed in strip mining, the
bore holes used in underground mining are usually be-
tween 1 and 2 inches in diameter and this is below the
minimum satisfactory size usable with conventional am-
monium nitrate-fuel mixtures.

Ammonium nitrate based explosives generally comprise
ammonium nitrate granules, pellets or globules mixed
with an amount of a suitable combustible fuel approxi-
mately sufficient to be oxidized by the decomposition of
the ammonium nitrate, the most widely employed com-
bustible fuels being liquid hydrocarbon mixtures, such as
No. 2 fuel oil. Globules formed by solidification of sus-
pended droplets are known in the art as “prills” and low
density prilled ammonium nitrate is generally considered
the best available form of ammonium nitrate for prepar-
ing explosives of the above type because the low density
prills contain minute voids which permit the liquid hydro-
carbon fuel to penetrate and become intimately associated
with the ammonium nitrate. The minute voids also pro-
vide numerous compression centers which are believed to
aid in the propagation of the explosion through adiabatic
compression of the gases contained in the voids to tem-
peratures in excess of the ignition temperature of the
ammonium nitrate-fuel mixture. In recent years there has
been introduced into the agricultural fertilizer trade high
density ammonium nitrate prills but these have been
found to be not suitable for use in making explosive mix-
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tures apparently because with such prills it is impossible
to obtain an intimate admixture of a combustible fuel
and ammonium nitrate and because of the substantial
absence of minute compression centers as above de-
scribed.

In accordance with this invention, there is provided a
microprilled product which can have an appreciably high-
er bulk density than that of the high density fertilizer ma-
terial mentioned above and, where desired, can have a
density appreciably above that of water. It has been
found that if microprills of proper sizes are selected, pene-
tration of a fuel, such as hydrocarbon oil, to the interior
portions of the prills is not necessary for an efficient ex-
plosion and that the voids existing between the minute
prills apparently serve as compression centers similarly
to the inernal voids of low density prills. By proper selec-
tion of prill size it has also been found that a micro-
prilled product in accordance with this invention can be
employed for producing an explosive which gives excel-
lent results in bore holes of a diameter conventionally em-
ployed in underground mining operations. Further, an
explosive composition properly prepared from the micro-
prilled product has a detonation velocity substantially
above that of previously available hydrocarbon-ammo-
nium nitrate mixtures and above the speed of sound in
hard rock.

The ammonium nitrate particles in compositions accord-
ing to this invention must comprise prills and cannot suit-
ably consist of particles formed by grinding or the like. If
high density fertilizer ammonium nitrate prills are ground,
the resulting product is a relatively low density material
which cannot readily be compressed to give a bulk density
comparable to that of the fertilizer grade material from
which it was formed. Further, if the low density ground
material is used to form an explosive mixture, the result-
ing mixture is characterized by a relatively low detona-
tion velocity, It has, however, been found that ammoni-
um nitrate cannot be microprilled by the techniques em-
ployed in the production of the above-mentioned high
density fertilizer prilled material for the reason that if
one attempts to produce a product containing extremely
small prills, the prills cohere so tenaciously as to make
the product unsuitable for its intended use, and if one at-
tempts to avoid this by the use of a parting agent, such
large quantities of the agent are required to prevent prill
cohesion that the utility of the resulting product in the ex-
plosives field is materially reduced if not destroyed.

In accordance with the process of this invention, high
density microprills of ammonium nitrate are produced by
forming a molten mixture of ammonium nitrate and a
hydratable inorganic material, the amount of hydratable
material being insufficient to detract from the efficient use
of the finished product in compounding explosives. The
amount of water in the mixture is then reduced, if such is
necessary, below that capable of being taken up as water
of hydration of the hydratable material and the thus de-
hydrated mixture is subjected to a prilling operation, It
has been found that exceedingly small prills can readily be
formed from such a mixture without any tendency for the
prills to adhere to each other in an objectionable manner.
Apparently free water is necessary for objectionable prill
cohesion and is not present as a result of the hydratable
material effectively binding substantially all of the free
water in the mixture. In accordance with a preferred
embediment of the invention, a hydratable material is se-
lected which imparts to the prills dimensional stability
through variations in temperature normally encountered
in storage so that disintegration of the prills in storage is
substantially eliminated.

The hydratable inorganic material which is mixed with
ammonium nitrate in accordancé with this invention can
constitute any material which, at least in anhydrous form,
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is thermally stable at prilling temperatures and which
readily forms a hydrate at lower temperatures. This does
not mean that the hydrated or partially hydrated material
cannot be thermally stable at prilling temperatures or
that the anhydrous material conld not suitably be capable
of forming a hydrate at prilling or higher temperatures
but only that the inorganic material must be capable of
forming a hydrate with any free water in the ammonium
nitrate mixture prior to the time that the prills would nor-
mally cohere in an objectionable manner. In particular,
it is important that the hydratable material retain the
prills substantially free of unbound water at temperatures
within the range of 0° C. to 45° C. which are usually
encountered in storage. Simple hygroscopic inorganic
salts as a class are suitable for use in accordance with this
invention but the preferred hydratable materials are water
soluble inorganic salts which form a hydrate in saturated
air at a temperature of about 85° C. or higher. Illustra-
tive examples of suitable materials are magnesium ni-
trate, aluminum nitrate, iron nitrate, calcium nitrate, zinc
nitrate, magnesium sulfate, magnesium oxide and mag-
nesium carbonate. Of course, it will be understood with
reference to oxides and carbonates that they are largely
transformed to nitrates when added to molten ammonium
nitrate.

In accordance with a preferred embodiment of the in-
vention, as previously mentioned, a hydratable material
is employed which imparts dimensional stability to the
ammonium nitrate prills through a temperature range
normally encountered by the prills in storage. Ammo-
nium nitrate is capable of existing in several crystalline
forms and normally undergoes a phase change at a tem-
perature of about 32° C. This phase change is accom-
panied by a volume change which causes compacted forms
of ammonium nitrate such as prills to crack or crumble in-
ternally and to eventually break down to a fine powder.
This is very undesirable for a number of well known
reasons, and it is a distinct advantage that one can pro-
duce a product in accordance with this invention which
has, in addition to the advantages mentioned above, the
desirable characteristic of being dimensionally stable at
usual storage temperatures, Illustrative examples of salts
that can be employed to impart dimensional stability are
calcium nirate and magnesium nitrate.

The amount of the hydratable material employed must
be at least sufficient to chemically bind as water of hy-
dration substantially all of the water in the ammonium
nitrate mixture so that theoretically substantially no free
water is present in the prilled material. Since it is almost
impossible to retain the water in the ammonium nitrate
mixture at a negligible level, one should normally employ,
under even favorable conditions, at least about 0.02 per-
cent by weight, and preferably at least about 0.1 percent
by weight, of the hydratable material. At the other ex-
treme one should not normally employ more than about
3 to 6% by weight of the hydratable material because the
presence of more than this amount of explosively inert
material detracts from the usefulness of the ammonium
nitrate composition in the formulation of explosives, ex-
plosively inert material being defined to mean a material
which neither decomposes to release oxygen nor is oxidiz~
able to release energy under conditions of explosion:
Preferably the amount of the hydratable material is re-
tained below about 1% by weight of the mixture. !

In view of the above discussion, it will be seen that the
amount of water present in the ammonium nitrate mix-
ture at the time of prilling should not only be below the
amount capable of being bound as water of hydration by
the hydratable material in the mixture but should also
be below the amount which would result in excessive ex-
plosively inert material, as above defined, being present
in the mixture. This means that the water content, in-
cluding water of hydration, at the time of prilling should
be below about 5% by weight of the mixture and should
preferably be below about 1% by weight of the mixture.
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If one desires prills which are dimensionally stable, the
water content of the mixture at the time of prilling should
be even lower and should in all such instances be below
about 2% by weight and preferably below about 0.5%
by weight of the mixture.

The hydratable material can be introduced into the
ammonium nitrate mixture by any desired procedure.
For example, solidified substantially anhydrous ammo-
nium pitrate can be mixed with the hydratable material
while it is in a dehydrated condition and contains less
than the normal amount of water of hydration, and the
resulting mixture thereafter heated to a molten state and
prilled. This procedure has the disadvantage that the
hydratable materials suitable for use in this invention are
frequently not available in a dehydrated form and the fur-
ther disadvantage that the materials must be handled at all
times under controlled humidity conditions. A procedure
which is usually more satisfactory comprises preparing a
relatively dilute solution of ammonium nitrate and adding
the hydratable material in hydrated form to the ammo-
nium nitrate solution. The resulting aqueous mixture
cam, in most instances, then be dehydrated by conven-
tional procedures to a satisfactory water content. In some
instances hydratable materials are advantageously em-
ployed which so tenaciously hold their water of hydra-
tion that special measures must be taken to reduce the
water content of the ammonium nitrate mixture to a
satisfactory level. The problem is further complicated
by the fact that ammonium nitrate cannot be readily han-
dled at temperatures normally necessary to result in the
dehydration of many hydratable materials which other-
wise have desirable characteristics for use in this inven-
tion. It has been found, however, that the presence of
molten ammonium nitrate apparently facilitates the re-
moval of water from such difficuitly dehydratable hy-
drates and that dehydration can be effected under proper
conditions at temperatures below the upper limit at which
ammonium nitrate can be readily handled. For example,
by the use of temperatures in the range of 170 to 210° C.
and pressures below about 0.3 atmosphere, an ammonium
nitrate composition containing calcium nitrate, magnesi-
um nitrate or a mixture of the two can readily be dehy-
drated to a water content of less than 0.5%. The termi-
nal dehydration step can be carried out in any convention-
al manner but is advantageously carried out by evapora-
tion from thin films of the molten mixture using a tubu-
lar or wiper film evaporator.

The prilling operation can be generally conventional
and conventional apparatus can suitably be employed, but
a few variations from normal equipment and procedure
are advantageous. One such variation is that a spray
nozzle is advantageously employed which produces micro-
prills within a size range to be subsequently described.
Spray nozzles of this type are commercially available and
the selection of a suitable nozzle normally presents no
difficulties. If a spray head is selected under which the
conditions employed provides prills having a proper
range of particle sizes, no screening of the product will
be required, although the particle size range of the prod-
uct being produced should be checked at intervals. A
further advantageous variation from the usual procedure
comprises neutralizing the ammonium nitrate to remove
any free acid present therein before prilling since the pres-
ence of free acid in the prills makes them more hygro-
scopic and sensitive to temperature changes. One con-
sideration specific to the process of this invention is that
the product must be cooled before appreciable caking has
occurred to a temperature below that at which the hydrat-
able material in the ammonium nitrate tends to form a
hydrate so that the free water content of the prills is held
at substantially zero level. This, however, need not neces-
sitate a change in conventional prilling procedures be-
cause salts are readily available which tend to form hy-
drates at temperatures above those at which prills are con-
ventionally removed from prilling towers.
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Practice of the present invention does not preclude one
from employing conventional coating or parting agents,
although it is a distinct advantage of the invention that
such agents are not required. Typical examples of mate-
rials which can be applied to or coated upon the ammo-
nium nitrate prills include talc, diatomaceocus earth, sur-
face active agents and the like. It should be emphasized,
however, that if the coating or parting agent is an ex-
plosively inert material, as above defined, the amount em-
ployed should be limited such that the total amount of
inert materials in and on the ammonium nitrate prills is
below about 6% by weight.

In order for the product to have the desired charac-
teristics, at least about 80% by weight of the prills must
be of a size less than about 20 mesh. Preferably not
more than about 5 to 10% of the prills should be larger
than about 20 mesh because it has been determined that
high density, impervious prills of a size larger than about
20 mesh do not perform efficiently in explosive composi-
tions, and that the presence of prills in excess of this size
detracts from the usefulness of the prilled composition in
explosive mixtures. The further removed the oversize
prills are from 20 mesh the greater is the reduction in
explosive efficiency so that not only should the percentage
by weight of oversize prills be held to a minimum but
the degree to which the prills exceeds 20 mesh in size
should also be minimized.

When the prills are intended for manufacture of ex-
plosives for use in holes of greater than about 3 inches in
diameter, not more than about 5 to 15% by weight of
the prills should be below about 140 mesh in size because
the presence of a large percentage of prills smaller than
140 mesh results in a reduction in bulk density, increased
caking tendencies and reduced flowability. It is normally
an advantage of ammonium nitrate based explosives that
they are relatively insensitive to detonation, but a product
according to this invention containing greater than about
5 to 15% particles smaller than 140 mesh can, under
favorable conditions, be readily detonated by a single
primer cap. The presence of an excessive percentage of
undersized particles also aggravates caking and reduces
flowability. For best results the prills should cover a
substantial portion of the size range of from about 20 to
140 mesh. This is because a prilled product in which
the prills vary in size over an appreciable range is more
dense than a product formed from prills of uniform size.
As’a general rule the prill density and the range in prill
size should be such that the product has a bulk density of
at least about 60 or 62 and preferably of from about 68 to
75 pounds per cubic foot. The density of the individual
prills is of no greater importance except as it relates to
bulk density, but because of this relationship the prills
should have as near the theoretical maximum of 107
pounds per cubic foot as possible and should have a
density of at least about 90 pounds per cubic foot. This
is not difficult to achieve in accordance with the present
invention, and, in fact, particle densities in excess of about
160 pounds per cubic foot can be routinely obtained.

For a prilled product with most desirable properties for
use in holes of greater than about 3 inches in diameter,
not only should the prill size extend over a substantial
range but specific percentages of the priils preferably
should be within various segments of the range of prill
sizes. Best results with respect to the detonation velocity,
sensitivity and density of explosive mixtures prepared
therefrom have been achieved with prilled ammonium
nitrate compositions in which the prill sizes were as fol-
lows: 5to 30% of the prills in the range of 20 to 40 mesh,
25 to 55% of the prills in the range of 40 to 60 mesh,
15 to 60% of the prills within the range of 60 to 100 mesh,
4 to 15% of the prills in the range of 100 to 140 mesh
and 1 to 5% of the prills smaller than 140 mesh. These
are, however, only presently preferred ranges and excel-
lent results can be obtained even though material depar-
tures are made from these percentage ranges.
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For a prilled product intended for the manufacture of
explosives to be used in holes of less than about 2 or 3
inches in diameter, a product composed of particles pre-
dominantly Jess than about 140 mesh in size is generally
advantageous in spite of the previously mentioned dis-
advantages of such a product. If great care is exercised
to retain the product in a completely dry state, a product
in accordance with this invention is satisfactory even
when a major portion of the prills are so small that they
cannot be classified by conventional screening techniques,
or, in other words, less than about 325 mesh. Normally,
however, best results are obtained with a product in which
at least 50 to 80% of the prills are less than about 140
mesh with about 10 to 40% of the prills being smaller
in size than 325 mesh. A wide range of particle sizes
does not appear to be of primary importance with a
product formed from such prills because other factors,
such as a tendency to agglomerate, appear to have more
eiffect upon bulk density than does particle size distribu-
tion.

To convert the ammonium nitrate prills to an explosive
it is necessary that the prills be mixed with a suitable fuel.
Materials such as carbon black, sawdust and oat hulls can
be employed, but a liquid fuel such as a hydrocarbon oil
permits a more intimate mixture and is much to be
preferred. The fuel may be mixed with the ammonium
nitrate prills using any suitable equipment as illustrated
by a rotatory mixer.

The amount of fuel mixed with ammonium nitrate prills
to form an explosive is preferably an amount sufficient to
exactly utilize the oxygen liberated by the decomposition
of the nitrate. With the usual hydrocarbon oils this is
about 6% by weight. If an amount of fuel either ap-
preciably above or below the theoretically optimum
amount is employed, the explosion efficiency of the com-
position is reduced and an efficient explosion is not nor-
mally obtained if one employs less than about 3% or
more than about 15% of a combustible fuel based on the
weight of ammonium nitrate.

An explosive composition prepared in accordance with
this invention can be conventionally employed. Normal-
ly the mixture of fuel and ammonium nitrate is simply
poured into a borehole, primed, fused and stemmed in
the usual manner. If used in wet or water filled bore-
holes, the ammonium nitrate mixture is preferably packed
in waterproof containers or the like to prevent moisture
adsorption. Waterproof containers of a high density
product prepared in accordance with this invention nor-
mally sink when placed in a water filled borehole and,
as previously mentioned, this is a distinct advantage.

The invention will now be further illustrated by the
following specific examples.

EXAMPLE 1

One hundred pounds of anhydrous ammonia are reacted
with 675 pounds of 55% aqueous nitric acid to give 555
pounds of 85% aquecus ammonium nitrate solution.
This solution is then concentrated to a 95% solution by
evaporating water therefrom at a temperature of about
140° C. and pressure less than about one-half atmosphere.
Independently of the foregoing, 2.4 pounds of magnesium
oxide are dissolved in 13.8 pounds of 55% nitric acid to
form a solution of magnesium nitrate. This latter solu-
tion is filtered to remove any insoluble impurities and is
then added to the aforementioned 95% ammonium
nitrate solution to give about 512 pounds of ammonium
nifrate solution containing 1.75% magnesium nitrate and
about 6% water. This solution is passed rapidly through
small diameter (e.g., 1 inch) tubes maintained at about
196° C., and is then allowed to flash into a chamber
maintained at about 0.13 atmosphere pressure wherein
water is vaporized from the composition to reduce the
water content of the ammonium nitrate melt to about
0.3% H,0. The thus concentrated ammonium nitrate is
then prilled at a spray temperature of about 197° C.
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using a spray pressure and spray head such as to give prills
of a size less than about 20 mesh but only about 5% of
which are smaller than 140 mesh.

Prills prepared in the above manner were mixed with
6% by weight of light fuel oil using a conventional con-
crete mixer to effect thorough mixing. One hundred
fifty pounds of the oiled material were then loaded into
each of several nine inch diameter holes drilled in a shale
and limestone overlayer at an open pit mine. The holes
were primed, stemmed and detonated in a conventional
manner, The detonation velocity was 17,000 to 18,000
feet per second which compares to a detonation velocity
of 12,000 to 13,000 feet per second using a comparable
product prepared from commercially available low density,
prilled ammonium nitrate.

EXAMPLE II

A concentrated molten ammonium nitrate mixture is
prepared as in Example I and is atomized into a prilling
tower to produce a product composed of prills of the fol-
lowing sizes:

Mesh: Percent
20 t0 40 o 1

40 10 60 3

o 60 t0 100 o 5
100 to 140 e 17
140 t0 270 e e 37

270 t0 325 e 11
—325 ___ O, 26

The prills were then mixed with 6% by weight light
fuel oil using a concrete mixer to achieve thorough mix-
ing. For comparative purposes a similar product was
made except there was employed conventional light den-
sity prilled ammonium nitrate instead of the microprilled
product of this invention. The results of comparative
tests are given in the following table:

Table 1~—Explosive properties of AN/FO mixtures in

black iron pipe
Critical Diam- ,
eter, inches Detonation Density,
Mixture velocity, ¥'t. gms./ce.
per Second
Con- | Uncon-
fined | fined!
Conventional prills.. 114 4 | 1"dia___| ¥ailed 0.83
2" dia._- 10, 000 0.83
Dense microprills_ . 1 114 1 dia.__| 12,900 0.97
27 dia...] 15,00 0.97

1In cardboard tubes.

It will be seen from the above table that a product ac-
cording to this invention is useful in holes down to 17
in diameter and has a critical unconfined diameter of
only 1% inches. The product was further tested in actual
mining operations with 1%4¢ inches diameter bore holes
in dolomitic limestone and was found to give excellent
Tesults,

The procedure when employing other hydratable ma-
terials and other types of fuel is generally the same as
illustrated above.

While a prilled product prepared in accordance with
this invention is especially useful in the field of explo-
sives, it can also be employed to advantage in other in-
stances. For example, it has been found that a dense
free-flowing, prilled ammonium nitrate product prepared
in accordance with this invention can be employed to ad-
vantage as a source of oxygen in rocket propeilant com-
positions. Likewise, a prilled product in accordance with
this invention can be advantageously employed in the
fertilizer field for the reason that the free-flowing, small
diameter prills can be readily and evenly distributed in
the soil to be fertilized, or can be mixed with other fer-
tilizer materials of similar particle size so that segrega-
tion is minimized.
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Having thus described our invention and several em-
bodiments thereof, what we desire to claim and secure
by Letters Patent is:

1. A method for producing free-flowing ammonium
nitrate prills having a bulk density of at least 62 pounds
per cubic foot and especially suitable for use in the field
of explosive which comprises forming a molten mixture of
ammonium nitrate and between about 0.02% and about
6% of a hydratable inorganic material selected from the
group consisting of magnesium nitrate, aluminum nitrate,
iron nitrate, calcium nitrate, zinc nitrate, magnesium
sulfate, magnesium oxide and magnesium carbonate, the
total water content of said mixture being below that capa-

le of being held as water of hydration by said hydrata-
le inorganic material, prilling said molten mixture, and
recovering a prilled product, at least about 80% by
weight of which is prills of a size less than about 20 mesh.

2. A method according to claim 1 wherein a prilled
product is recovered, at least about 90% of which is prills
within the size range of 20 to 140 mesh and not more
than 5% of which is prills larger than about 20 mesh.

3. A method according to claim 1 wherein a prilled
product is recovered which is composed of at least about
50% by weight of prills of a size Iess than 140 mesh and
10 to 40% of said product is prills of a size less than
about 325 mesh.

4. A method for producing free-flowing ammonium
nitrate prills having a bulk density of at least 62 pounds
per cubic foot and especially suitable for use in the field
of explosives which comprises forming a molten mixture
containing at least about 94% by weight of ammonjum
nitrate, between about 0.02% and about 6% of a hy-
datable inorganic salt selected from the group consisting
of magnesium nitrate, aluminum nitrate, iron nitrate, cal-
cium nitrate, zinc nitrate, magnesium sulfate, magnesium
oxide and magnesium carbonate, and not more than about
5% of water, the total water content of said mixture be-
ing below that capable of being held as water of hydra-
tion by said hydratable salt at temperatures below about
85° C., and the combined percentage of water and hy-
dratable inorganic salt present in said mixture constitut-
ing not more than 6% by weight, prilling said molten
mixture and recovering a prilled product at least about
95% by weight of which is prills of a size less than about
20 mesh.

5. A method in accordance with claim 4 wherein said
inorganic salt is a material suitable for imparting im-
proved dimensional stability to said prills, and the water
content of said molten mixture is below about 2% by
weight.

6. A method in accordance with claim 5 wherein the
particle size distribution of said prills is such that said
prilled product has an uncompressed bulk density of at
least about 60 pounds per cubic foot.

7. A method in accordance with claim 6 wherein said
inorganic salt is magnesium nitrate.

8. A method in accordance with claim 6 wherein said
inorganic salt is calcium nitrate.

9. A method for producing free-flowing ammonium
nitrate prills especially suitable for use in the field of ex-
plosives which comprises forming a molten mixture con-
taining at least about 98% by weight of ammonium ni-
trate, between about 0.02% and about 1% by weight of a
hydratable inorganic salt selected from the group con-
sisting of magnesium nitrate, aluminum nitrate, iron ni-
trate, calcium nitrate, zinc nitrate, magnesium sulfate,
magnesium oxide and magnesium carbonate, not more
than about 1% by weight of water, the total water con-
tent of said mixture being below that capable of being
held as water of hydration by said hydratable salt at
temperatures below about 85° C., prilling said molien
mixture and recovering a prilled product at least about
90% by weight of which is prills of a size less than
about 20 mesh, the prill size distribution of said prilled
product being such that said product has an uncom-
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pressed bulk density of at least about 60 pounds per cubic
foot.

19. A method in accordance with claim 9 wherein said
inorganic salt is a magnesium nitrate.

11. A free-flowing composition especially suitable for
use in the field of explosives comprising prilled am-
monium nitrate, at least about 80% by weight of which
is present as prills of a size less than about 20 mesh, said
prills having a bulk density of at least 62 pounds per
cubic foot and containing between about 0.02% and
about 5% by weight, calculated on an anhydrous basis,
of a hydratable inorganic material selected from the
group consisting of magnesium nitrate, aluminum ni-
trate, iron nitrate, calcium nitrate, zinc nitrate, magnesi-
um sulfate, magnesium oxide and magnesium carbonate
and an amount of water less than that required for the
complete hydration of said inorganic material, the total
amount of explosively inert material in said composition
being below about 6% by weight.

12. A composition according to claim 11 wherein at
least about 90% of the ammonium nitrate is present as
prills within the size range of from 20 to 140 mesh.

13. A composition according to claim 11 wherein at
least about 50% of the ammonium nitrate is present as
prills of a size less than 140 mesh and 10 to 40% of the
ammonium nitrate is present as prills of a size less than
325 mesh.

14. A free-flowing ammonium nitrate prilled composi-
tion comprising at least about 80% by weight of prills
in the size range of about 20 to 140 mesh, said prills
having a mean density of at least about 90 pounds per
cubic foot and being composed of at least about 94%
by weight of ammonium nitrate, and between about
0.02% and about 5% by weight, calculated on an anhy-
drous basis, of a hydratable inorganic salt selected from
the group consisting of magnesium nitrate, aluminum
nitrate, iron nitrate, calcium nitrate, zinc nitrate, mag-
nesium sulfate, magnesium oxide and magnesium car-
bonate, an amount of water not greater than 5% by
weight, bound as water of hydration by said hydratable
salt, the total amount of explosively inert material in
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said composition being below about 6% by weight and
size distribution of said prills within said range being
such that said composition has an uncompacted bulk
density of at least about 62 pounds per cubic foot.

15. A composition as in claim 14 wherein said inor-
ganic salt is one which imparts improved dimensional
stability to said prills and the water content of said prills
is below about 2% by weight. .

16. A free-flowing composition especially suitable for
use in the field of explosives comprising ammonium ni-
trate, at least about 90% by weight of which is present
as prills of a size less than about 20 mesh, said prills
containing between about 0.02% and about 1% by
weight, calculated on an anhydrous basis, of a hydratable
inorganic salt selected from the group consisting of mag-
nesjum nitrate, aluminum nitrate, iron nitrate, calcium
nitrate, zinc nitrate, magnesium sulfate, magnesium ox-
ide and magnesium carbonate and water not in excess
of about 1% by weight of water bound as water of hy-
dration by said hydratable salt, said prills having a mean
prill density and a size distribution such that said com-
position has an uncompacted bulk density of at least
about 60 pounds per cubic foot, the total amount of ex-
plosively inert materials in said composition being be-
low about 6% by weight.
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