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3,770,522 1. 

EMULSEON TYPE EXPLOSIVE COMPOSITION 
CONTAINING AMMONIUM STEARATE OR 

AELKAL METAL STEARATE 
CROSS-REFERENCE TO RELATED 

APPLICATIONS 
This application is a continuation-in-part of my co 

pending application Ser. No. 64,791, filed on Aug. 8, 
1970 now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to blasting agents in the form 
of emulsions and, more particularly, to water-bearing 
blasting agents comprising an inorganic oxidizing salt, 
carbonaceous fuel, and a stearate salt emulsifying 
agent. 
Ammonium nitrate-fuel oil compositions, often re 

ferred to as ANFO, are an inexpensive source of energy 
for blasting but have serious shortcomings. These com 
positions cannot be used in wet boreholes unless they 
are packaged in waterproof containers or further pro 
cessed. Furthermore, and more importantly, the explo 
sive action and density of ANFO explosives are not suf 
ficiently high for many commercial uses. Thickened 
water-bearing blasting agents have been successful 
commercially because they can be used under a variety 
of conditions, e.g., in boreholes containing water, and 
they have good densities and detonation velocities. 
These products typically comprise an oxidizing compo 
nent, e.g., ammonium nitrate, a fuel component dis 
persed or dissolved in an aqueous medium, which is 
thickened, usually by guar gum and, where premium 
performance is required, generally contain sensitizers. 
The incorporation of thickeners, such as guar gum, in 
the explosive composition increases the cost of the 
blasting agent and still inorganic nitrate salts are 
leached from these products when exposed to water. 
Emulsion type blasting agents have been known for 
some time. These blasting agents contain at least one 
inorganic oxidizing salt, water, carbonaceous fuel, sen 
sitizer and an emulsifier to form a water and oil emul 
sion. Representative emulsion type blasting agents are 
disclosed in U.S. Pat. No. 3,447,978. Emulsion type 
blasting agents are relatively inexpensive, but they also 
have certain serious shortcomings that limit their com 
mercial usefulness. These blasting agents have poor 
water resistance. When they are placed in a wet bore 
hole they take up water present in boreholes thereby 
diluting the remaining components. Soluble materials 
such as nitrate salts are also leached from the composi 
tion. The effect of these changes in the product compo 
sition is that sensitivity and explosive strength of the 
blasting agent are substantially decreased and some 
times the blasting agent is rendered ineffective. Emul 
sion type blasting agents of the prior art are not readily 
pumpable because generally they are similar in consis 
tency to thin vaseline. Further, when emulsion type 
blasting agents are packaged in, for example, bags prior 
to use, it is difficult to remove all the blasting agent 
from the container since residual blasting agent sticks 
to its walls. Obviously this presents both a safety and 
economic problem since the blasting agent remaining 
in the container is economic waste and also a hazard 
until it is safely disposed of, such disposition entailing 
additional cost. Accordingly, there is a need in the ex 
plosives industry for a low-cost, high-velocity explosive 
composition that is safe to handle, has improved water 
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2 
resistance, is readily pumpable, and does not adhere to 
walls of containers from which it is to be removed. 

SUMMARY OF THE INVENTON 

The present invention provides a novel explosive 
composition, e.g., a blasting agent in the form of an 
emulsion comprising inorganic oxidizing salt, water, 
water-insoluble carbonaceous fuel, and sensitizer, the 
improvement which comprises said composition con 
taining an ammonium or alkai metal stearate salt to 
form the emulsion. The water-earing inorganic oxidiz 
ing salt and carbonaceous fuel containing the stearate 
salt form a stable emulsion due to the presence of the 
salt. The stearate salt that causes the emulsion to be 
formed imparts to the composition properties and char 
acteristics not possessed by other compositions, e.g., 
blasting agents containing an emulsifying agent. First, 
and quite surprisingly, the water resistance of composi 
tions emulsified with the stearate salts is substantially 
higher than those emulsified with other emulsifying 
agents. Second, the stearate salt emulsified composi 
tion is readily pumpable, and, third, it does not adhere 
to walls of containers in which it can be packaged prior 
to use. 

The emulsifier used in the composition of the present 
invention is a stearate salt selected from the class of 
ammonium and alkali metal stearate. The amount of 
stearate salt used in the blasting agent can vary within 
a wide range. Sufficient stearate salt must be present in 
the blasting agent to form the emulsion. At least about 
0.5 percent by weight and generally not more than 
about 6 percent by weight stearate salt is added to the 
blasting agent. However, larger amounts can be used 
since excess quantities function as a fuel. The stearate 
salt used in the composition can be formed by the reac 
tin of stearic acid with an inorganic base. The stearate 
moiety is combined with an alkali metal or ammonia, 
e.g., ammonium, sodium, potassium and lithium stea 
rates. The preferred emulsifying agent that produces a 
blasting agent having optimum properties, e.g., water 
resistance and rheology, is sodium stearate. Preferably, 
stearic acid is added to the explosive composition in 
combination with the stearate salt. Especially in low 
shear mixers the addition of stearic acid to the compo 
sition lessens the time otherwise required for emulsifi 
cation. The amount of stearic acid added to the compo 
sition can vary from 0.5-6 percent, by weight, and in 
most instances from about 1-4 percent by weight. The 
preferred composition contains about 2 percent by 
weight sodium stearate or about 1 percent by weight 
sodium stearate and 1 percent by weight stearic acid. 
The explosive composition of this invention can be 

formed by mixing an aqueous solution of an inorganic 
oxidizing salt(s) with carbonaceous fuel and stearate 
salt emulsifier, agitating the mixture until a thickened 
emulsion is formed and then incorporating gas, for ex 
ample, by the addition of gas-carrying material, e.g., 
microballoons, in situ formation of gas bubbles, or in 
jection of air, and obtaining a blasting agent in emul 
sion form. Alternatively, if the sensitizer is a particulate 
material, e.g., aluminum or trinitrotoluene, it can be 
added before the emulsion forms. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

The inorganic oxidizing salt used in the explosive 
composition of the present invention is usually present 
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in amounts of about from 20-85 percent, preferably 
45-75 percent, by weight of the total composition. Ex 
amples of inorganic oxidizing salts include ammonium, 
alkali metal and alkaline earth metal nitrates, and per 
chlorates as well as mixtures of two or more such salts. 
Representative inorganic oxidizing salts that can be 
used either alone or in combination include ammonium 
nitrate, ammonium perchlorate, sodium nitrate, so 
dium perchlorate, potassium nitrate, potassium per 
chlorate, magnesium nitrate, magnesium perchlorate 
and calcium nitrate. Preferably, the inorganic oxidizing 
salt present in the water phase in the emulsified explo 
sive composition is ammonium nitrate alone or, most 
preferably, in combination with up to about 25 percent 
by weight sodium nitrate. 
The amount of water added to the explosive compo 

sition is about from 5-30 percent by weight, and prefer 
ably, about from 10-25 percent by weight. 
The essential feature of the present invention is the 

use of a stearate salt as emulsifying agent in the compo 
sitions described herein. It is surprising that the stearate 
salt forms a water-in-oil emulsion, i.e., an emulsion 
characterized at least by a continuous oil phase be 
cause the value of the hydrophilic-lipophilic balance 
(HLB) of stearate salts, e.g., sodium stearate, is about 
18. Generally emulsifiers with HLB values of 11 to 20, 
and particularly those with HLB values closer to 20, 
tend to form oil-in-water emulsions rather than water 
in-oil emulsions which tend to be formed by emulsifiers 
with HLB values of 1 to 9, and particularly those with 
HLB values closer to 1. 

It is most surprising that the emulsion formed when 
a stearate salt is used as the emulsifying agent should 
have such excellent water resistance. It is thought that 
the water resistance is due to two factors, one of which 
is the tight packing (as electron microscopy reveals) of 
the microscopically small particles of the emulsion and 
the other is the hydrophobic character of the stearate 
moiety. 
The amount of stearate salt added to the mix can vary 

from about 0.5-6 percent by weight, and usually 
amounts of about from 1-4 percent are satisfactory to 
form a stable emulsion. As shown in the working exam 
ples hereinbelow, the emulsion blasting agents of the 
present invention do not lose their effectiveness when 
contacted with water often found in boreholes. On the 
other hand, emulsion type blasting agents not contain 
ing stearate salt in a water environment, such as a bore 
hole containing water, become less sensitive to initia 
tion and also lose some, if not all, their explosive 
strength and exhibit relatively low detonation veloci 
ties. Generally under such conditions explosive 
strength is lost due to the fact that the blasting agents 
pick up and retain water present in the borehole, which 
retained water dilutes the compositions and severely 
weakens their explosive capability. Not only are the 
stearate salt emulsions highly water-resistant, but are 
pumpable from a source of supply to a borehole or for 
packaging. Quite advantageously, the stearate emul 
sions made by the process of this invention do not ad 
here to the walls of the plastic containers in which they 
are packaged so there is no loss of explosive composi 
tion or disposal problem. 
The carbonaceous fuel that is used to form the con 

tinuous oil phase is characterized as being insoluble in 
water and is a liquid or solid, or blends thereof, which 
are liquid at the time of emulsion manufacture. The 
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4. 
term oil means any hydrocarbon or substituted hydro 
carbon that functions as a fuel in the explosive reac 
tion. Carbonaceous fuels forming the oil phase can be 
present in the composition individually or in combina 
tion. Suitable carbonaceous compounds that function 
as fuels forming the oil phase of the emulsion are hy 
drocarbon oils such as diesel oil, paraffin wax, tall oil, 
long-chain fatty acids such as oleic acid, nitroalkanes 
such as nitropropane, aromatic hydrocarbons such as 
benzene, substituted aromatic hydrocarbons such as 
nitrobenzene, and the like. Preferably, fuel oil is used 
as the carbonaceous fuel. It is believed that the contin 
uous phase of oil surrounds the supersaturated solution 
of the inorganic oxidizing salt, for example, ammonium 
nitrate, and retards crystal growth. Generally, the car 
bonaceous fuel forming the oil phase of the blasting 
agent is present in amounts sufficient to obtain an oxy 
gen balance between about -30 to +10 percent, and 
preferably about -10 to +5 percent. Usually the carbo 
naceous fuel is present in amounts of about 2-12 per 
cent and most often about 4-8 percent, based on the 
weight of the composition. 
A sensitizer is added to the emulsion in order to as 

sure consistent and reliable detonation or to render the 
composition "cap-sensitive.' Any of the well known 
sensitizers compatible with the emulsion system can be 
incorporated into the explosive composition. Repre 
sentative sensitizers include particulate explosives such 
as trinitrotoluene, pentaerythritol tetranitrate, 2,4,6- 
trinito-N-methylaniline, cyclotrimethylene 
trinitramine, cyclotetramethylenetetranitramine, ni 
trostarch, monomethylamine nitrate, ethylenediamine 
dinitrate, explosive-grade nitrocellulose and smokeless 
powder. Particulate metals such as certain forms of alu 
minum and magnesium, preferably having a particle 
size range from 30 to passing 325 mesh can also be 
used to increase the energy in the explosive composi 
tion and in some instances as sensitizers. Any suitable 
means for incorporating gas bubbles in the present 
blasting agent can be used. For example, gas bubbles 
can be incorporated by dispersing gas in the blasting 
agent by direct injection, such as by air or nitrogen in 
jection, or the gas can be incorporated by mechanically 
agitating the composition and beating air therein. How 
ever, preferably, incorporation of gas is accomplished 
by the addition of particulate material such as air 
carrying solid material, for example, phenolfurmalde 
hyde microballons, glass microballoons or silicious 
glass or the in situ generation of gas due to the decom 
position of chemical compounds. The amount of gas 
bubbles incorporated in the blasting agent results in a 
composition containing about from 5-50 percent, and 
preferably 10 to 35 percent gas bubbles, by volume. 

Alternatively, if desired, conventional fuels can be 
added to the composition as auxiliary fuels. Any con 
ventional fuel that is stable can be used. Examples of 
auxiliary metallic fuels, which are especially preferred, 
are aluminum, magnesium, ferrosilicon, ferrophospho 
rus, as well as mixtures thereof. Other finely-divided 
fuels such as coal, sulfur, sugars, vegetable meals or 
other forms of finely-divided carbon can be used. The 
total amount of fuel in the composition, e.g., auxiliary 
and carbonaceous, is adjusted so that the total compo 
sition has an oxygen balance of from about -30 to +10 
percent and, preferably, the oxygen balance is usually 
between about -10 and +5 percent. 
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The following specific examples are given for a 
clearer understanding of the invention. Lead compres 
sion tests employed about 1% pounds of blasting agent. 
These examples are illustrative only and are not to be 
construed as limiting the underlying principles and 
scope of the invention. 

EXAMPLE 1. 

7 Parts solid ammonium nitrate and 15 parts sodium 
nitrate were added to 72 parts of 75 percent ammo 
nium nitrate liquor. The mixture was heated to 160 F. 
to dissolve the solid ingredients. One part sodium stea 
rate was added to 5 parts No. 2 fuel oil together with 
0.2 part hydrazine monohydrate (85 percent) and 
mixed at a temperature of 160 F. The fuel oil contain 
ing stearate salt was then added to the ammonium ni 
trate solution, mixed, and cooled to 150 F., thereby 
forming a thickened emulsion. 1.0 Part hydrogen per 
oxide (3 percent) was mixed with the thickened emul 
sion when the temperature of the emulsion was about 
150 F. and small gas bubbles that function as sensitiz 
ing sites formed throughout the blasting agent. 
The resulting blasting agent had a specific gravity of 

1.25. A sample (approximately 3% lbs.) of the blasting 
agent detonated at 35 F. in a 2-inch diameter pipe and 
had a detonation velocity of 4,233 meters per second. 

EXAMPLE 2 

7 Parts solid ammonium nitrate and 15 parts sodium 
nitrate were added to 71 parts of 75 percent ammo 
nium nitrate liquor. The mixture was heated to 160°F. 
to dissolve the solid ingredients. 1 part sodium stearate 
and one part stearic acid were added to 5 parts No. 2 
fuel oil together with 0.2 part hydrazine monohydrate 
(85 percent), and mixed at a temperature of 160 F. 
The fuel containing stearic acid and stearate salt was 
then added to the ammonium nitrate solution, mixed, 
and cooled to 145 F., forming a thickened emulsion. 
1 Part hydrogen peroxide (3 percent) was mixed with 
the thickened emulsion when the temperature of the 
emulsion was about 145 F. and small gas bubbles that 
function as sensitizing sites formed throughout the 
blasting agent. 
The resultant thickened blasting agent had a specific 

gravity of about 1.2. A sample of the blasting agent (ap 
proximately 3% lbs.) was detonated at 35 F. in a 2 
inch diameter pipe with a detonation velocity of about 
4,000 meters per second. 

EXAMPLE 3 

For comparative purposes, 7 parts solid ammonium 
nitrate and 15 parts sodium nitrate was added to 7 
parts of 75% ammonium nitrate liquor. Two parts of 
emulsifying agent “EZ-mul," which is the tall oil amide 
of tetraethylene pentamide and 0.2 part hydrazine 
monohydrate (85 percent) was incorporated in 5 parts 
No. 2 fuel oil and heated to 160°F. The emulsion thick 
ened and 1 part hydrogen peroxide (3 percent) was 
added as an aqueous solution to the thickened emul 
sion and mixed with it to form small bas bubbles in the 
emulsion that serve to sensitize the blasting agent. 

Comparative Tests 
a. A 47-gram sample of the blasting agent prepared 

according to the procedure described in Example 1 was 
shaped in the form of a ball and placed in a 1-liter bea 
ker with 600 m. of water. After 24 hours the blasting 
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6 
agent was detonated at 45 F. and compressed a lead 
block. 1% inches. 

b. a 398-gram sample of the blasting agent prepared 
according to the procedure described in Example 2 was 
shaped in the form of a ball aid was placed in a 1-liter 
beaker with 400 ml. of water that completely covered 
the blasting agent. After 7 days the water was poured 
off and the blasting agent weighed 399 grams. The wa 
ter-exposed blasting agent was detonated, and com 
pressed a lead block 15s inches. 

c. a 363-gram sample of the blasting agent prepared 
according to the procedure described in Example 3 was 
shaped in the form of a ball and placed in a 1-liter bea 
ker with 600 ml. of water. After 24 hours the blasting 
agent weighed 560 grams due to water retention. The 
water-exposed blasting agent failed to detonate. 

EXAMPLE 4 
210 Parts of granular ammonium nitrate were added 

to 720 parts of a 75 percent ammonium nitrate liquor 
and heated to 160 F. in order to dissolve solid ammo 
nium nitrate. 20 Parts No. 2 fuel oil and 30 parts paraf 
fin wax were mixed with 20 parts sodium stearate and 
heated to 160°F. to liquefy the paraffin. The fuel con 
taining the emulsifier was added to the ammonium ni 
trate solution and cooled to 150 F. whereupon thick 
ening commenced and 2 parts of N,N'-dinitrosopen 
tamethylenetetramine (60 percent) were incorporated 
in the thickened emulsion and decomposed to form 
small gas bubbles throughout the resulting blasting 
agent. 
The blasting agent was detonated at 120 F., uncon 

fined, to compress a lead block 2-13/16 inches and had 
a detonation velocity of 5,644 meters per second. A 
sample of this blasting agent was packaged in a polyeth 
ylene bag and stored for about one month. The blasting 
agent was removed from the bag, and it was observed 
that the blasting agent did not adhere to the walls of the 
bag and thus the bag was completely empty of said 
blasting agent. 

EXAMPLE 5 

14 Parts solid ammonium nitrate and 30 parts sodium 
nitrate were added to 144 parts of a 75 percent ammo 
nium nitrate liquor. The mixture was heated to 160°F. 
to dissolve the solid ingredients. 2 parts sodium stearate 
and 1 part stearic acid was added to 10 parts No. 2 fuel 
oil together with 1 part microballoons and mixed at a 
temperature of 160 F. The fuel oil containing stearate 
and microballoons was then added to the ammonium 
nitrate solution and mixed at 150 F., forming a thick 
ened emulsion. 
The resulting blasting agent had a specific gravity of 

1.33. A sample of the blasting agent at 75 F. com 
pressed a lead block 2-5/16 inches and at 40° F. 
1-13/16 inch. 

EXAMPLE 6 

The procedure described above in Example 5 was re 
peated except that one part paint-grade aluminum was 
used in place of the microballoons. 
The resulting blasting agent had a specific gravity of 

1.39. A sample of the blasting agent at 75° F. com 
pressed a lead block 2-5/16 inches and at 40° F. 
1-1 1/16 inch. 
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EXAMPLE 7 

The procedure described above in Example 5 was re 
peated except that one part granular aluminum was 
substituted for the microballoons. 5 
The resulting blasting agent had a specific gravity of 

1.35. A sample of the blasting agent at 75 F. com 
pressed a lead block 24 inches and at 40 F. 1 1/16 
inch: 

10 
EXAMPLE 8 

5.5 Parts of solid ammonium nitrate and 15 parts so 
dium nitrate were added to 72 parts of a 75 percent am 
monium nitrate liquor and heated to 160 F. in order 
to dissolve water-soluble solid ingredients. 5.5 Parts of 15 
corvus oil were mixed with 2 parts of sodium stearate 
and added to the ammonium nitrate solution. The mix 
was agitated to thoroughly mix the ingredients, in the 
process of which it cooled to 147 F., and a thickened 
emulsion formed. I part glass microballoons was imme 
diately added to the thickened emulsion and mixed 
therein to distribute the air-entrapping material 
throughout the emulsion. 
The resulting blasting agent in a 5-inch diameter was 

detonated unconfined at 78 F. and had a detonation 
velocity of 5,422 meters/sec. 

EXAMPLE 9 

99 Parts ammonium nitrate and 46 parts sodium ni 
trate were mixed with 40 parts water at a temperature 
of 160 F. to dissolve solid ingredients. Two parts so 
dium stearate and two parts stearic acid was added to 
11 parts fuel oil and mixed at a temperature of 160°F. 
The fuel oil containing stearate was then added to the 
ammonium nitrate solution, mixed and cooled to 150 
F. thereby forming a thickened emulsion. Upon thick 
ening of the emulsion 1.4 parts N,N'-dinitrosopentame 
thylenetetramine (60 percent) were added when the 
temperature of the emulsion was about 150 F. and 
mixed therein at which time small gas bubbles that 
function as sensitizing sites formed throughout the 
blasting agent. 
A sample of the blasting agent at 100 F. compressed 

a lead block 2% inches and at 74 F. 2% inches and at 
40 F, 2% inches. 
A sample of this blasting agent was packed in a poly 

ethylene plastic bag and stored for about a week. The 
blasting agent was removed from the container, and it 
was observed that it did not adhere to the walls of the SO 
container. 
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EXAMPLE 10 

24 Parts solid ammonium nitrate and 15 parts sodium 
nitrate were added to 54 parts of a 75 percent ammo 
nium nitrate liquor. The mixture was heated to 170 F. 
to dissolve the solid ingredients. One part lithium stea 
rate and 1 part stearic acid were added to a hot mixture 
(170° F.) of 2.5 parts of No. 2 fuel oil and 2.5 parts of 
paraffin wax. The fuel containing stearic acid and stea 
rate salt was then added to the ammonium nitrate solu 
tion. The mix was agitated to thoroughly mix the ingre 
dients and a thickened emulsion formed at 156 F. 
Upon thickening of the emulsion, 0.13 parts N,N'- 
dinitrosopentamethylenetetramine (60 percent) were 
added and mixed therein at which time small gas bub 
bles that function as sensitizing sites formed throughout 
the blasting agent. 

55 
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8 
A sample of this blasting agent 6 months old com 

pressed a leadblock 2-1 1/16 inches at 40°F. 
EXAMPLE 

24 Parts of solid ammonium nitrate and 15 parts so 
dium nitrate were added to 54 parts of a 75 percent am 
monium nitrate liquor. The mixture was heated to 170 
F. to dissolve the solid ingredients. 1 part ammonium 
stearate was added to a hot mixture (170F.) of 5 parts 
corvus oil. The fuel containing the stearate salt was 
then added to the ammonium nitrate solution. The mix 
was agitated to thoroughly mix the ingredients and a 
thickened emulsion formed at 156 F. Upon thickening 
of the emulsion, 0.11 parts of N,N'-dinitrosopentame 
thylenetetramine (60 percent) were added and mixed . 
therein at which time small gas bubbles that function as 
sensitizing sites formed throughout the blasting agent. 
A sample of the blasting agent compressed a lead 

block 2-1 3/16 at 46 F. 
I claim: 
1. In an emulsified explosive composition comprising 

inorganic oxidizing salt, water, water-insoluble carbo 
naceous fuel and sensitizer, the improvement which 
comprises said blasting agent containing a stearate salt 
selected from the class consisting of ammonium and al 
kali metal stearates to form the emulsion. 

2. A product of claim containing stearic acid. 
3. A product of claim 1 wherein the stearate salt is 

sodium stearate. 
4. A product of claim 3 containing stearic acid. 
5. A product of claim 3 containing about from 0.5-6 

percent by weight stearate salt. 
6. A product of claim 3 containing about from 1-4 

percent by weight stearate salt. 
7. A product of claim 3 containing occluded gas as 

a sensitizer. 
8 A product of claim 3 containing particulate al 

luminum as a sensitizer. 
9. A product of claim 3 containing gas-entrapping 

material as a sensitizer. 
10. A product of claim 3 containing gas bubbles as a 

sensitizer. 
11. A product of claim 3 containing hydrocarbon 

fuel. 
12. A product of claim 11 wherein the hydrocarbon 

is fuel oil. 
13. A product of claim 3 containing ammonium ni 

trate. 
14. A product of claim 13 containing sodium nitrate. 
15. In an emulsified blasting agent comprising, by 

weight, about 20-85 percent ammonium nitrate, about 
5-30 percent water, sufficient hydrocarbon fuel to ob 
tain an oxygen balance in the blasting agent about from 
-10 to +5 percent, and about 5-40 percent, by volume, 
occluded gas as sensitizer, the improvement which 
comprises said blasting agent composition containing 
about 0.5-6 percent by weight sodium stearate to form 
the emulsion. 

16. A product of claim 15 containing stearic acid. 
17. A product of claim 16 containing about 0.5-6 

percent by weight stearic acid. 
18. A product of claim i5 containing about 1-4 per 

cent by weight sodium stearate and about 1-4 percent 
by weight stearic acid. 

19. A product of claim 15 wherein the occluded gas 
is gas bubbles. 
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20. A product of claim 15 wherein the occluded gas 23. A product of claim 21 containing up to about 25 
is in the form of air-carrying solid material. percent by weight sodium nitrate. 
21. A product of claim 15 containing, by weight, 24. A product of claim 21 wherein the fuel is fuel oil. 

about 45-75 percent ammonium nitrate, about 10-25 25. The product of claim 18 wherein the sodium stea 
percent water, about 4-8 percent hydrocarbon fuel. 5 rate and stearic acid are present in substantially equal 
22. A product of claim 21 containing 1-4 percent amounts. 

stearic acid. :: *k k & 
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