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[57] ABSTRACT

~ A prilled ammonium nitrate composition having

blended with (1) a petroleum hydrocarbon having a
boiling point of more than 150°C. and a melting point
of less than 20°C. and (2) at least one anti-coagulant
selected from (a) magnesium, barium, lead, calcium,
zinc, copper, aluminum and cadmium salts of fatty
acid of seven to 22 carbon atoms and a melting point
of more than 40°C., (b) magnesium aluminate silicate
and (c) a compound of the formula:

I I
R1—C—NH—R,—NH—C—R;

, and wherein R, and R, each represent alkyl groups
having 10 to 20 carbon atoms and R, is an alkylene
group having one to two carbon atoms, which compo-
sition is characterized by improved anti-caking and
anti-scattering properties.

5 Claims, No Drawings
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PRILLED AMMONIUM NITRATE COMPOSITION
OF IMPROVED ANTI-SCATTERING PROPERTIES

BACKGROUND OF THE INVENTION

1. Field Of The Invention

The present invention relates to a prilled ammonium
nitrate composition having improved anti-caking and
anti-scattering properties and to a method of making
the same.

2. Description Of The Prior Art

Ammonium nitrate is known to exist in several differ-
ent crystalline structures, depending upon tempera-

- ture. Each of these structures are characterized by a
different water solubility, specific volume and degree
of hygroscopicity. As the ammonium nitrate is sub-
jected to cycling across the crystal structure transition
temperature, therefore, it experiences variations in sol-
ubilities, specific volume and hygroscopicity. If the am-
monium nitrate is in the form of “prills” or small,
spherical, usually hollow, particles, as are commonly
used for various commercial and agricultural purposes,
the prills tend to absorb increasing amounts of moisture
from the air, and tend to cake into a non-flowable mass.
In the past, it has been attempted to reduce this caking
tendency by coating the prills with anti-caking agents,
such as powdered talc, diatomaceous earth, talc or the
like. The difficulty with the use of such conventional
anti-caking agents, is that they cannot be completely
and uniformly coated onto the prills. A portion of the
powdered anti-caking agent will invariably remain un-
adhered to the prills. The presence of this powder re-
sults in reductions in operation efficiency and often
creates sanitation difficulties.

It has been suggested to reduce the quantity of anti-
caking agent used so that it is entirely adhered to the
prills. However, it has been found that such reductions
will adversely reduce the effects of the agent in pre-
venting caking.

A need continues to exist, therefore, for a prilled am-
monium nitrate composition which is characterized by
improved anti-caking properties and improved anti-
scattering properties.

SUMMARY OF THE INVENTION

Accordingly, it is one object of the present invention
to provide a prilled ammonium nitrate composition
characterized by improved anti-caking and anti-
scattering properties.

Another object of the present invention is to provide
a method of making the prilled ammonium nitrate com-
position having such improved anti-caking and anti-
scattering properties.

These and other objects of this invention, as will
hereinafter become more readily understood, have
been attained by blending prilled ammonium nitrate
"1 a petroleum hydrocarbon having a boiling point of
more than 150°C. and a melting point of less than
20°C. and

2. at least one anti-caking agent selected from the
group consisting of:

a. magnesium, barium, lead, calcium, zinc, copper,
aluminum, and cadmium salts of fatty acid having
seven to 22 carbon atoms and a melting point of
greater than 40°C.;

b. magnesium aluminate silicate; and

c. a compound represented by the formula:
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(&) o}
R;—g‘-—NH—Rg—NH—g——Rz

wherein R; and K; each represent alkyl groups having
10 to 20 carbon atoms and R, represents an alkylene
group having one to two carbon atoms.

Another object of this invention is accomplished by
aerating prilled nitrate containing 2 to 10 percent by
weight of water, at a temperature of 40° to 90°C., add-
ing a drying aid, drying at a temperature higher than
said aerating temperature and blending the obtained
granular ammonium nitrate with:

“1.a petroleum hydrocarbon having a boiling point of

more than 150°C. and a melting point of less than
20°C. and

2. at least one anti-caking agent selected from the
group consisting of:

a. magnesium, barium, lead, calcium, zinc, copper,
aluminum, and cadmium salts of fatty acid having
seven 1o 22 carbon atoms and a melting point of more
than40°C..~ T T T

b. magnesium aluminate silicate; and

c. a compound represented by the formula:

0] o}
Rl—g—NH—Rz—NH—g—Rs

, wherein R, R, and Rj are as defined above.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

According to the present invention, a particular pe-
troleum hydrocarbon and anti-caking agent are
blended with prilled ammonium nitrate.

The petroleum hydrocarbon used herein should have
a boiling point of greater than 150°C. and a melting
point of less than 20°C., preferably less than 0°C. Suit-
able hydrocarbons include the distillates having aver-
age boiling points of 200° to 300°C. obtained by atmo-
spheric distillation of crude oil; the liquid paraffins pre-
pared by dewaxing a wax containing fraction obtained
by vacuum distillation of paraffinic crude oil; the pro-
cessing oils, such as cutting oil, quenching oil, etc.; the
light lube oils, such as spindle oil, refrigerating oil, tur-
bine oil, etc., and mixtures thereof. Petroleum hydro-

“carbons having melting points of more than 20°C. are

not desirable, since their anti- scattering effects are
tow. It is believed that the poor results obtained with
such hydrocarbons is a result of the fact that they are
easily solidified after being added to the prilled ammo-
nium nitrate. Petroleum hydrocarbons having boiling
points of below 150°C. are not desirable in practical sit-
uations because they are largely lost when the treated
prills are dried.

If the quantity of the petroleum hydrocarbon used is
too small, the quantity of anti-caking agent adhering to
the prilled ammonium nitrate will be too low and the
anti-scattering effect of the agent will be too small. On
the other hand, if the quantity of additive is too large,
the prilled ammonium nitrate admixed with the addi-
tive will be so wet that handling can become difficult.
Therefore, it is desirable to use the petroleum hydro-

“carbon in amounts of from 0.05 to 1.0 percent based

on the weight of the prilled ammonium nitrate.
The anti-caking agent used in the present invention
may be selected from at least one of:
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4. magnesium, barium, lead, calcium, zinc, copper,
aluminum, cadmium salt of fatty acid having a carbon
atom content of seven to 22, and a melting point of
greater than 40°C.; R
“bwrinizignesmm alummate snllcate ‘and

c. a compound represented by the formula:

o}
R;—(”J—~NH—R2—NH—4J)—R:

, wherein R,, R, and R, are as defined above. The salts
of group (a) are most preferred.

Suitable salts of group (a) include magnesium stea-
rate, barium stearate, zinc oleate, copper palmitate,
aluminum stearate, cadmium oleate, calcium stearate,
magnesium oleate, etc. Magnesium stearate is most
preferred. The metallic salts of fatty acids having car-
ton contents of less than six carbon atoms, or melting

points of below 40°C., are not desired since their anti-

caking effects are low and/or they tend to melt due to
the rising of temperature during storage so that caking
of the prilled ammonium nitrate can occur.

Suitable compounds of group (c) include, for exam-
ple, methylene bispalmitylamide, methylene - bis-
stearoamide, ethylene bis-stearoamide, a formaldehyde
condensate of palmitic acid amide and stearic acid am-
ide, etc. or mixtures thereof.

When the quantity of anti-caking agent blended
therewith is too small, sufficient anti-caking effects
cannot be obtained. If excess amounts are used, no sig-
nificant improvements in anti-caking effects and anti-
scattering effects can be expected. When using prilled
ammonium nitrate as a raw material for producing such
explosive compounds as ANFO, a large excess of anti-
caking agent is actually detrimental, since it can result
in reductions in explosive efficiency. For most com-
mercial purposes, it is desirable to use the anti-caking
agent in amounts of from 0.01 to 0.5 percent, based on

the weight of the prills.

Two methods are here disclosed for blending the
prilled ammonium nitrate with the petroleum hydro-
carbon and the anti-caking agent:

1. the petroleum hydrocarbon is first dsitributed and
homogeneously mixed withe the prilled ammonium ni-
trate in an available mixer, such as a rotary drum, and
subsequently the anti-caking agent is distributed and
mixed thereto in the same manner;

2. the petroleum hydrocarbon and anti-caking agent
are simultaneously distributed and mixed homoge-
neously with the granular or prilled ammonium nitrate.

The prilled ammonium nitrate used in the present in-
vention, may be either high density or low density
prilled ammonium nitrate. However, the latter is more
preferable when the prills are being used as raw materi-
als in the preparation of such explosive compounds as
ANFO. The lower the water content, the greater will be
the anti-caking properties of the prilled ammonium ni-
trate. Normally, the prills are obtained by spraying a
molten ammonium nitrate containing, for example, 2
to 10 percent, by weight, of water from the top of a
prilling tower of several tens meters in height. The
prills are then dried at a temperature of 80°~120°C. to
obtain a low water content. .

One method of efficiently drying the pl‘l“S is, for ex-
ample, to aerate the prills in an atmosphere of an inert
gas, for example air, at a temperature of 40°to 90°C,
and then, if necessary, adding a drying agent and sub-
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jecting the prills to an aging treatment. Good results are

attainable if the aeration is carried out at a temperature
of 40° to 90°C., preferably 60° to 90°C. If the tempera-

ture is lower than 40°C., drying of the granulate will not

be sufficiently complete. If higher temperatures are
used, no significantly better results will be expected
and it will merely be economically disadvantageous
from the viewpoint of energy consumption. Aeration
usually requires more than 5§ minutes, and preferably
between about 10 to 30 minutes. One method of effect-
ing the above aeration, is for example, to place the am-
monium nitrate onto a perforated plate, and fluidize it
by air blasts from an aperture. Another suitable method
is to pass the ammonium nitrate on a moving belt
through an aeration room. Still another method is to
pass air into a rotating rotary containing the prills. Of
course, any conventional technique is also suitable.
Suitable inert gases which can be used in this treatment
include air, nitrogen, carbon dioxide, etc., although it
is generally sufficient to use air. The required rate of
inert gas is commonly greater than 10 cm/sec., and
preferably within the range of 100 to 300 cm/sec. Al-
though the lower the relative humidity of the inert gas
the better it is, the relative humidity need only be below
the critical humidity of the prilled ammonium nitrate.
The favorable effect of aeration treatment is believed
to be due to the fact that a relatively large size (10 to
20u) aperture is formed on the surface layer of the am-
monium nitrate particles due to the contact with inert
gas. The permeation of the drying aid into the interior
of the ammonium nitrate particle, therefore, is quite
easy. The aerated prill is preferably subsequently ad-
mixed with the drying aid.

Suitable drying aids used herein include, for example,

1. the amines represented by the formula:

RNH,

(wherein R represents a saturated or unsaturated chain
hydrocarbon radical having eight to 18 carbon atoms)
or its derivative, or, forms an inorganic or organic salt
of said amines, preferably an amine nitrate;

2. quaternary ammonium slats represented by the
formula: e ) T

, wherein Ry, R; and Rg each represent methy! or ethyl,
and X represents chlorine or bromine, and R is as de-
fined above;

3. polyoxyethylene alkyl ethers represented by the
formula:

R—0O—(C,H,0),H

, wherein R is as defined above, and n is an integer of
one to 20;
4. polyoxyethylene alkyl phenylethers represented by

the formula:
R7—®0—(CQH40)LH

wherein R; is an alkyl group having eight to nine car-
bon atoms;

5. sulfuric acid ester salts of higher alcohols, repre-
sented by the formula:
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ROSO;Na

v,»}y'herein R is as defined above;
6. polyoxyethylene alkyl amides represented by the
formula:

R—CONH—(C,H,0),H

, wherein R is as defined above;
7. polyoxyethylene sorbitane alkyl esters;
8. polyoxyethylene oxypropylene triols;
9. hydroxyethylene hydroxypropylene triols;
10. alkyl pyridinium salts;
11. higher fatty acid amide sulfonate;
12. higher fatty acid esters of polyethyleneglycol;
13. higher fatty acid esters of sorbitane;
14. polyoxyethylene alkylamine;
15" a betaine type of amphoteric surface active agent;
16. an acyl pyridinium salt; and mixtures thereof.
Prilled ammonium nitrate is prevented from partially

10

6

or more times, in order to permeate the solution of the
drying agent sufficiently into the interior of entire parti-
cles. Further, the addition of the drying agent may be
done either immediately after the aeration treatment,
i.e., while the particles are still at elevated tempera-
tures, or after the particles are cooled to room temper-
atures.

When the above prill is subjected to aging treatment
after admixing the drying agent therewith, the water
content of the prilled ammonium nitrate becomes
greatly reduced. The purpose of the aging treatment is
to permeate the drying agent from the surface of the
ammonijum nitrate prill sufficiently into the interior
thereof. Aging is preferably effected by stirring or mix-

15 ing the particles with the drying aid, using, for instance,

powdering during the drying step by using one of these >

drying aids. Particularly good results are attained with

alkylamine or its salts, shown in (1). The result is that
prilled ammonium nitrate having improved anti-
scattering property is obtained, in good yields.
Exemplary of suitable drying agents
dodecylamine or its nitrate, octadecylamine or its ni-
trate, lauryltrimethylammonium-chloride, polyoxye-
thylenestearylether, polyoxyethyleneoctylether, poly-
oxyethylene nonylether, polyoxyethylene sorbitane

monooleate, laurylpicolinium chloride, sodium lauryl- 54

sulfate, sodium octylsulfate, polyoxyethylene octyla-
mide, polyoxyethylene stearylamide, oleic acid amide,
sodium sulfonate, polyethyleneglycol monostearate,
sorbitan monostearate, polyoxyethylene octadecyl-
amine, laurylbetain, acetylpyridium chloride, etc.
Although these drying agents may be used in any
concentration in a solution, such as, for example, an
aqueous solution, alcohol solution, or benzene solu-
tion, they are desirable used as a solution in amounts

include 25

35

a rotating vessel or the like in the absence of air. The
aging treatment is preferably carried out at tempera-

tures of 50° to 80°C. for about 5 to 30 minutes.
As described above, after aeration, the prilled ammo-

0 nium nitrate which has been admixed with the drying

agent and, if necessary, has been aging treated, is sub-
jected to further drying. This drying treatment is pref-

erably carried out at temperatures of from 60° to
100°C., or higher than that in the above aeration treat-
ment, for 10 to 30 minutes. This step should preferably
be carried out by fluidizing the particles in an atmo-
sphere of inert gas, such as air, nitrogen, or carbon di-
oxide. The velocity of the gas should be greater than 10
cm/sec., and, preferably, between 100 and 300 cm/sec.

The present invention will now be further illustrated
by reference to the following Examples by which the
present invention is not intended to be limited unless
otherwise so specified.

EXAMPLE 1

One Kg of prilled ammonium nitrate, containing 3.2
percent by weight, of water was aerated at 80°C., and
5% %H, in a velocity of 1.5 m/sec. for 20 minutes. An
aqueous solution of 3%, by weight, of drying agent as

of 1 to 10 percent, by weight, in concentration, inorder 40 shown in Table I was added thereto by spraying under

to be uniformly distributed over the ammonium nitrate.
The amount of drying aid should be added in amounts

mixing in a pan type pelletizer. Next, the mixture was
dried by fluidized treatment under the same conditions

of from 0.01 to 1.0 percent and preferably 0.02 to 0.06
percent based on the weight of the prilled ammonium
nitrate. If one of the above alkylamines or salts thereof
are used, it is used in amounts of 0.2 to 0.5 percent, by
weight. The drying aid may be introduced by being
sprayed onto the particle surface of the prilled ammo-
nium nitrate. This is accomplished, generally in a suit-
able mixer, such as a rotary drum, or the like. This
spray adding may be carried out stepwise, once, twice,

a5 in the above aeration for 20 minutes and then was
fluidized in a stream of dehydrated air at 15°C. for 10

45 minutes where it was cooled at room temperature, To

the prilled ammonium nitrate thus obtained, 0.1 per-
cent, by weight, of magnesium stearate and 0.1 per-

cent, by weight, of liquid paraffin (b.p. Ca 300°C., m.p.
less than —30°C.) were admixed to form suitable sam-

50 ples. The anti-caking and anti-scattering percentages

were determined, and the result is reported in Table 1.

TABLE I
Water
Antl- content
Amount Antl-  scat- (wt.
added  caking tering per-
Drying ald (cc.) (perecont) grade  cent)
Stearyl trimethyl ammonium chlord8. e mrecmnuenannaan 20 95 1 0.028
Polyoxy ethylene stearylether....... 20 06 1 0,025
Polyoxy ethylene nonylphenylether. 20 96 1 0,021
Laurylaleohol sodium sulfate ester.. 20 94 1 0.082
Polyoxyethylene octylamide. ... 20 95 1 0. 027
Polyoxyethylene sorbitan monooleate. . .- 20 94 1 0.035
Polyoxyethylene hydroxypropylene triol. - ecooocucmunnns 20 93 1 0. 039
Hydroxyethylene-hydroxy-prop ylene block copolymer..... 20 95 1 0.032
Laurylpicolinium ¢hloride - e oooceeueommammocimacrcaeaan 20 96 1 0,024
Polyoxyethylene octadecylamine 20 93 1 0. 038
. Lauryl betain - 20 93 1 0.031
Sodiumsulfonate oleic acid amide.....caneo- 20 96 1 0.04
Polyethyleneglycol monostearate. 20 95 1 0.033
Sorbitan monooleate. .. .cocceena- 20 92 1 0. 046
_ Acetylpyridium chloride..... 20 94 1 0.037
_ Octadecylamine butyrate. 20 100 1 0. 036
- Dodecylamine butyrate ... ocieaanun 20 99 1 0.021
Octylamine butyrate. 20 99 1 0.030
109 aqueous suspension of dodecylamine... 20 100 1 0046
Octadecylamine nitrate. - - oeecacaccacaomn 20 98 1 0.026
No additive {control). cceorecroaccrmmannnnamaccommseara- 0 0 1 1.860
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EXAMPLE 2

Prilled ammonium nitrate containing 3.4 percent, by
weight, of water was aerated at the temperature and
time as shown in Table II, and then 20 cc. of an aque-
ous solution of 3’ percent by weight, of octadecylamine

nitrate (Sample Nos. 1 to 6) or dodecylamine nitrate

(Sample Nos. 7 to 10) were added thereto by spraying
while mixing in a pan type pelletizer. After fluid drying
with air of 1.5 m/sec. at a velocity under the conditions
as shown in Table II, the mixture was fluidized in a

8

trate, thus obtained, 0.1 percent, by weight, of magne-
sium stearate and 0.1 percent, by weight, of liquid par-
affin (b.p. Ca 300°C., m.p. less than —30°C.) were
added and mixed to form samples. These samples were

stream of dehydrated air at about 15°C. for 10 minutes
to effect cooling at room temperature. To the dried,

prilled ammonium nitrate, thus obtained, 0.1 percent,

by weight, of magnesium stearate and 0.1 percent, by

weight, of liquid paraffin (b.p. Ca 300°C., m.p. less

than —30°C.) were added and mixed to form the sam-
ples. These samples were subjected to the same tests as

in Example T to give the results as shown in Table II.

subjected to the same tests as in Example | with the
results as shown in Table I11.

TABLE III
Aging Anti- Water
time Anti-caking scattering content
(min.) (%) grade (wt. %)
0 95 1 0.064
97 { 0.054
3 98 1 0.048
5 100 1 0.036
EXAMPLE 4

One Kg of prilled ammonium nitrate containing 3.4
percent, by weight, of water was dried at 70°C. for 30
minutes after adding 4 g. of octadecylamine nitrate as

TABLE IL

Aeration Drying Water

Anti- content

Sample Temp. Time Temp. Time Anti-caking scattering wit.

. No. ¢ C.) (min.) (°C.) (min.) percentage grade percent)

70 10 80 20 100 1 0.031L

80 10 80 20 100 1 0.034

70 10 80 10 96 1 0. 060

70 10 80 30 100 1 0.028

70 10 95 20 99 1 0.040

70 10 70 20 100 1 0.031

40 10 80 20 99 1 0.040

60 10 80 20 100 1 0. 025

80 10 80 20 100 1 0.025

.............................. 80 20 87 1 0.120
EXAMPLE 3 "a 4 percent aqueous solution. It was then fluidized in a

‘One Kg of prilied ammonium nitrate containing 3.4~

percent, by weight, of water was aerated at 80°C. for 20
minutes, and then 15 cc of an aqueous solution of 4
percent, by weight, of octadecylamine nitrate was
added thereto by spraying while mixing, in a pan type
of pelletizer and the mixture was subjected to aging for
the times shown in Table HI. Next, after drying by pass-

ing air at 80°C. in a line velocity of 1.5 m/sec. for 20
minutes, the mixture was fluidized in a stream of dehy-
drated air at about 15°C. for 10 minutes to effect cool-
ing at room temperature. To the prilled ammonium ni-

35

40

45

stream of dehydrated air at 15°C. for 10 minutes to ef-
fect cooling at room temperature. After adding 1 g. of

liquid paraffin (b.p. Ca 300°C., m.p. Iess than —30°C.)
to the prilled ammonium mtrate thus obtained, while
mixing in a pan type pelletizer, an anti-caking agent, as
shown in Table IV was added thereto and mixing was
continued for more than 5 minutes to prepare Sample
A. For comparison, Sample B was similarly prepared
without adding a petroleum hydrocarbon. The anti-
caking percentage, anti-scattering percentage and ad-
hering percentages were determined on these samples,
with the results as shown in Table IV.

TABLE IV
Anti-caking agent
Added Anti-caking
amount percentage - Anti-scattering grade
X (wt. Adhering
Kind percent) Sample A SampleB Sample A Sample B percentage
Magnesium stearate_.._...___.___.__ 0.1 87 80 1 5 97
Do 0.2 93 86 1 5 95
DOcceccaeeae 0.5 100 100 1 5 92
Copper stearate.__ 0.1 80 71 1 5 95-97
Zing stearate_.___. 0.1 78 70 1 5 95-97
Calcium stearate.. 0.1 60 55 1. 5 95-97
Lead stearate_...... 0.1 60 51 1 5 95-97
Aluminum stearate. 0.1 80 70 1 5 95-97
Barium stearate___._ 0.1 40 36 1 5 95-97
Cadmium stearate. .. 0.1 50 42 1 5 95-97
Magnesium caprate... - 0.2 70 60 1 5 95-97
Magnesium undeanate._. 0.2 60 50 1 5 45-07
Magnesium aluminate sili 0.5 85 85 1 5 92
(Alz03-Mg0O-28103-4H;0) - - 0.1 20 15 1 5 95-97
Methylene bisstearoamide. . 0.5 100 100 2 5 93
DO ciieaae 0.1 85 70 1 5 095
Ethylene bisstearoamide............ 0.5 100 97 1 5 92
Methylene bispalmethylamide. ... 0.5 100 93 1 5 92
Methylene biscaprilamide.._........ 0.5 93 93 i g 92
.0 0 1.8 e

NO 8AAI IV u o et
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EXAMPLE §

A sample was prepared in the same manner as in Ex-

ample 4 by using I g. of petroleum hydrocarbon shown

in Table II and 5 g. of magnesium stearate, as an addi-

tive for the prilled ammonium nitrate, similarly ob-

tained as in Example 4. These samples were subjected

to the same tests as in Example'4 to yield the following
result as shown in Table V.

TABLE V
Petroleum Anti-caking Anti-scattering Adhering
hydrocarbon percentage percentage percentage
Liquid petrolatum
(m.p. 4.4°C.,
b.p. more than 96 1 97
320°C.)
No additive . 87 5 60
Molten solid paraffin
{(m.p. 50°C., b.p.
300 to 380°C.) 87 3 74

All tests on anti-caking percentage, anti-scattering
percentage and adhering percentage of fine powder de-
scribed in the Examples were conducted by the follow-
ing methods:

1. Anti-scattering percentage of fine powder

Five hundred g. of sample prepared in each example

“are allowed to naturally fall from a height of 0.5 meter
onto a screen of 3 mm. and the scattering state of fine
powder was rated by the following five grades:

1. No scattering;

2. Slight scattering;

3. Scattered;

4. Vigorously scattered; and

5. Extremely vigorously scattered.
2. Anti-caking percentage

into a highly rigid polyvinyl chloride vessel (¢ 10 Xh
10 ¢m) and, after placing a load of 0.2 Kg/cm?, was
sealed by a polyethylene bag. The sample was sub-

jected to a thermal treatment for 5 days, the treating

“temperature being raised from 207 to 45°C. over a pe-
riod of half a day and then reduced again to 20°C. over
another one-half day. After the above mentioned treat-
ment, the sample was broken by means of a Tensilon
(UTM-III type made by Toyo Sokki Co.). Anti-caking

percentage is indicated by the destructive load required
to break the sample thus obtained with anti-caking 100

percent when load 0 Kg/cm? and O percent when 5
Kgfcm?.

3. Adhering percentage
_Sample prepared in each example is sifted through a
0.42 mm screen. The adhered amount of anti-caking
agent is measured on the sample of the above screen by

Three hundred g. of sample prepared are introduced -

10

atomic absorption analysis, and then the proportion of
the amount to that of charged anti-caking is given with
percentage.

Having now fully described the invention, it will be

5 apparent to one of ordinary skill in the art that many
changes and modifications can be made thereto with-
out departing from the spirit or scope of the invention
as set forth herein. Accordingly,

What is claimed and intended to be covered by Let-

10 ters patent is:

1. A prilled ammonium nitrate composition having
improved anti-caking and anti-scattering properties
which comprises a blend of prilled ammonium nitrate

s with (1) a petroleum hydrocarbon having a boiling
point of greater than 150° C and a melting point of less
than 20° C and (2) at least one anti-caking agent se-
lected from the group consisting of:
a. magnesium, barium, lead, calcium, zinc, copper,
aluminum and cadmium salts of fatty acid having

20- —ceven to 22 carbon atoms and a melting point of
more than 40° C;
b. magnesium aluminate silicate; and
c. a compound represented by the formula:
25 e e e e

[¢) 0]

f
Rl—C—NH—-Rg—NH—p}——Rg

wherein R, and R, each represent an alkyl group having
30 10 to 20 carbon atoms and R represents an alkylene
group having one to two carbon atoms, with the
amount of said petroleum hydrocarbon being 0.05 to
1.0 percent based on the weight of prilled ammonium
nitrate.
2. The prilled ammonium nitrate composition of
claim 1, wherein said anti-caking agent is blended in
“amounts of 0.01 to 0.5 percent based on the weight of
prilled ammonium nitrate.
3. The prilled ammonium nitrate composition of
40 claim 1, wherein_ said petroleum hydrocarbon has a
“melting point of less than 0° C.

4. The prilled ammonium nitrate composition of
claim 1, wherein said anti-caking agent is selected from
the group consisting of magnesium-, copper-, zinc-, cal-

45 cium-, lead-, aluminum-, barium-, and cadmium-
stearates, magnesium caprate, and magnesium undeca-
nate.

5. The prilled ammonium nitrate composition of
claim 4, wherein said anti-caking agent is magnesium

50 stearate.
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