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A problem that has plagued the Bulk Explosive Art for
some time is the interaction of ammonium nitrate prills with
each other or the environment once the prill has been
manufactured._ Generally, the prill is made in what is known

15 as a prilling tower, bagged or placed in large bins for
storage. Eventually the prills are shipped in bulk to their
final destination for use, either as explosives or as
fertilizer depending upon the density of the prill. The
problem is simply that moisture in the air, friction due to |

20 normal transportation, and the environmental factors
associated with transportation and storage of bulk materials
has a dispositive effect on the integrity of the prilled
material. This results in an ammonium nitrate prill that
becomes 1less effective as the final product with the

25 production of fines and becomes less handleable due to
caking. '

Much of the prior art that deals with the coating of
ammonium nitrate prills is directed to coating to protect the
prill from the invasive effects of solvents oftén used as a

30 carrier for the prills when loaded in a borehole. In
particular, U.S. patents 4,615,751, 4,404,050, and 4,555,278
are directed to different means and process whereby the
ammonium nitrate prill is protected for some shelf life time
period from the admixed solvents.

35 Attempts have been made to extend the storage life of
prills with the addition of a coating for dry storage. U.S.
patent 3,834,955 discloses coating ammonium nitrate with a

hydrophobic coating comprised of fatty acids, altiminum; talc, .
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period fromthe adm xed solvents. 35 . Attenpts have been nade to
extend the storage life of_ prills with the addition of a coating for dry
storage. > U.S. Some of the explosives coatings in the following

references are directed to coating for transportation and
storage purposes.

The present invention differs from that art in that the
primary interest is in protecting the ammonium nitrate prill
10 during the fragile stage of dry storage and transportation
without affecting and in some cases improving its performance
characteristics in the field. The invention is found useful
for coating dense and porous ammonium nitrate prills for use
in explosives and fertilizers.

15 SUMMARY OF THE INVENTION

A coating for ammonium nitrate prills comprised of metal
ions selected from the group consisting of the alkalis,
alkaline earths, aluminum, zinc or some combination thereof,
combined with stearic acid in stoichiometric ratios to make

20 a stearate salt wherein said salt is in combination with a
dispersing agent comprised of fatty amides wherein said salt
present from 1 to 80 weight percent of said coating.
Preferably the stearate salt is present from 20 to 60 weight
percent. Most preferably the stearate salt is present from

25 30 to 40 weight percent. The alkali metal ions are
preferably selected from sodium and potassium, most
preferably sodium. The alkaline earth metal ions are
preferably maénesium and calcium and most preferably
magnesium.

30 Examples of fatty amides compatible with this coating

are comprised of branched, saturated and/or unsaturated
linear hydrocarbons of carbon number ranging between C12 to
C30. The most preferred fatty amides are the disteramides.
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as a coating.

The ammonium nitrate prill may be formed so that the
density of the prill has both open and closed porosity. The
porosity of the ammonium nitrate affects performance of the
end product use whether the use is to be as a fertilizer or
as an explosive. Generally, more porous ammonium nitrate
prills are used as explosives. For the purpose of the
present invention, whether open or closed porosity is present
has 1little effect upon the coatability of the inventive
coating.

For example, open porosity means that pores extend into
the interstices of the prill. This additional porosity has
no effect on the coating since the coating does not need to
close the open porosity for the coating to be effective for
the purposes of transportation and storage. The coating is
hydrophobic and produces a pronounced hydrophobic effect upon.
the ammonium nitrate prill. As a result, it has been
observed that water does not easily penetrate the coating
even though the open porosity remains uncoated. It is

believed that because of this effect, _fewer fines are created

since there is less interaction between ambient water vapor
and the prill.

As an additional benefit, the coating offers itself as
a lubricant to the normal .frictional forces observed in
batches of prills. The lubricating aspect of the coating
also aids in the reduction of fines since there is a

correlation between increased fines and increased abrasion.

This lubricating property also provides assistance in
the anticaking result which is observed vwhen the prills have
been coated. and stored. Ooften, without the inventive
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transportability, and usability are all enhanced.

Interestingly, the use of the stearate provides
additional oxygen to the prill for use as an explosive. 1In
the use of ammonium nitrate prills for explosives, the prills
are often mixed with a fuel oil, making ANFO, to add fuel and
oxidizer to enhance the explosive character of the prill.
The present invention easily lends itself to use in ANFO as
a fuel with higher oxygen content. This can be advantageous
dependent upon the needs of the explosive design.

Yet another advantage of this coating is its apparent
chemical inertness to ammonium nitrate. Coatings often must
bind with their substrates in order to coat effectively. In
this instance, although the mechanism is not entirely clear,
the coating coats without  any substantial physico-chemicai
interaction. Since there is no substantial physico~chemical _
interaction the integrity of the prill surface is left
intact. It is believed that the dominant interplay forces
are physical and due to forces related to surface energies.

Yet another advantage of this <coating is its
compatibility with explosive emulsion formulations. In
general, an additional chemical agent often has the potential
to cause a breakdown in the interaction of the various
emulsion components in a formulation. Emulsion formulations
are the outgrowth of volumes of experimentations wherein the
final formulation becomes .sensitive to the inclusion of
additional chemical species. The AN prills coated with the
inventive coating after being blended with emulsions
exhibited similar properties to those of the blends based on
uncoated prills. Therefore, it has been concluded to date
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A preferred embodiment of the present invention is to
5 dilute the coating with a diluent such as oils and waxes from
about 10 to 80 percent by weight, most preferably 30 to 50
weight percent. Oils found useful as a diluent are
glycerides, paraffinic oil, mineral oils and combinations
thereof. Waxes found useful are paraffinic waxes, beeswai,
10 slackwax, and combinations thereof. 1In its most preferred
embodiment the oil of choice is paraffinic oil and the wax of

preference is slackwax. |

In the application of the coating to the prill, it may

be applied by any method known by those skilled in this art

15 for coating prills with a liquid coating. Generally, the
coating is a liquid above 75 degrees centigrade and condenses

to a solid below 65 degrees centigrade. The most preferred
method of coating the present invention is to spray coat the
prills on line after prill formation. The spray coat is

20 applied in a coating drum. The coating drum has a controlled
environment wherein the temperature and rate of feed of the
prills is controlled. Coating integrity is assured by the
reduction of temperature from a spray temperature of
approximately 80 degrees centigrade which is subsequently

25 reduced to about prill temperature or about 30 degrees

centigrade. The prill is subsequently stored to be shipped

" to its final destination.
DESCRIPTION CF THE EMBODIMENTS

The following description is given to further illustrate
.30 the advantages provided by the present invention and are not
intended to limit the scope of the invention. Generally, the
prills for the following examples werelmanufactured by the
same process. . Any coating applied was applled to similarly

made ammonium nitrate prills.
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(obtained from Witco Chemical Company, Toronto, Canada) was
mixed with 9 parts of paraffin oil as a slurry and slowly
added to the hot amide solution in a stirred vessel. The
admixtures slowly disperse into the amide making a clear
solution. Then this clear solution is sprayed onto the
prills by means of a spray nozzle connected with a metering
pump in order to deliver the coating of a desired quantity.

Five comparative examples were made by a similar kind of
process. The coatings of the comparative exampies were as
follows: Comparative Example 1 coating was Lilamine 81L
(obtained from Berol Nobel, Sweden), Comparative Example 2
was Lilamine 88L (obtained from Berol Nobel), Comparative
Example 3 was Galoryl ATH626 (obtained from Lobeko, US),
Comparative'Example 4 was Carseland Regular with a coating of
PetroAG/Talc in 0.05/.35 weight percent (obtained from
Lobeko, US) and Comparative Example 5 was an uncoated prill.

The five comparative examples and the inventive example
were subjected to a caking test to determine the effect of
the inventive coating. 135 grams of prill of each exampie
was poured into the mold. The mold was gently vibrated tb
allow the prills to settle to provide a uniform distribution
of.pressure throughout the sample. The height of the sample
was measured and entered into the program parameters of the
computer program which calculates the force required to break
the caked prills. The mold was placed between the
compression plates an Instron press and the prills compressed
at a stress rate 6f 1 mm/min ﬁntil the compression force of
4500N was reaéhed. ‘The sample was left under compression for
a period of 10 minutes. The height of the caked sample was
recorded. The program was preset to break the cake formed
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TABLE 1
Example $ Coating % Moisture Breaking
Aggighgy Strength
1 0.10 0.12 2918
2 0.08 ' 0.11 3287
10 3 0.10 0.12 1986
4 0.05/.35 0.12 2787
5 0 : 0.12 4600
inventive 0.06 0.10 - 1325
coating
15 The smaller the _breaking strength the 1less caking

occurred for the purposes of the caking test which has been
interpreted to mean that less caking will occur during
storage. It is noted that the inventive coating produced a
50% improvement over the closest comparative example,

20 Comparative Example 2. An additional inventive example was
subjected to the caking test and found to have a breaking
strength of 1024 N. This inventive example had a

polysulfonate additive, in this case sodium polystyrene
sulfonate combined with the prill first, then the inventive

25 coating added. The polysulfonate additive is described in
U.S. Patent Application, Serial No. 07/878,720, filed May 4,
1992 herein incorporated by reference as filed.

Samples of the same examples in Table 1 were subjected

to a temperature cycling test to determine the amount of -

30 fines which would be produced through hot and cold cyclic
storage tests. The coated prills were combined with 6% oil

7
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an average diameter of less than 1.18 mm. Table II gives the
results, in grams, of fines recovered from each example.

More fines recovered indicates less shelf life.

10 TABLE II
Example AMB 35C -35C 35C/AMB - -
35C/AMB 35C/35C
1 0.5 3.2 42.5 3.2 71.0 86.9
2 0.8 2.9 40.9 3.5 71.0 82.3
3 0.5 o.s.: 28 0.8 64.3 '80.4
15 5 0.5 2.2 24.7 1.8 | 31.0 58.0
inventive 0.5 0.5 13.7 0.5 48.6 67.0
coating

It is noted that of the coated samples, the inventive sample
was the least invasive and at certain conditions showed much
20 better results than all examples.
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sensitiv® to the inclusicomlination thereof, combined with stearic acid in

stoichiometric ratios to make a stearic salt

wherein said salt is in combination with a

dispersing agent comprised of fatty amides wherein

said salt comprises from about " 1 to 80 weight
10 percent of said coating.

2. The metal ions in claim 1 wherein said ions are
comprised of magnesiun.

3. The stearate salt of claim 1 wherein said salt

comprises from about 20 to 60 percent of said
15 coating.

4. The stearate salt of claim 1 wherein said salt
comprises from about 30 to 40 percent of said
coating.

5. The fatty amide of claim 1 wherein said amide is

20 disteramide.
6.  The prill of claim 1 wherein said prill is

combined with a sodium polystyrene sulfonate and
said coating.

7. The stearate salt and fatty acid of claim 1

25 wherein said combination is . homogeneously
dispersed.

8. The coating on ammonium nitrate prills of claim 1

~ wherein said prills are in combination with a fuel
oil to make an explosive. '



Qe —— et L T 8 (R T S

- . , HAS N
.additional chem cal species. The AN rllls coated with thg |H6§%ﬁf’ HAS BEE

Ao e

‘coating after being blended with enul Elﬂltum ||H| Hlﬂl m I%EEEEA#—
t hose of the blends based on 35 herefore, it has been

concl uded to date 5 that the |nvent|ve coatlng enhances t he dry portion
of the storage and handling of prills and does not interfere with the

busi ness end of the ammoniumnitrate, explosions. A preferred enbodi nent of
.the present inven®ion i sThe Scoating upé Haignat i Whekein sSafduepatinen s

oi Il s and waxes fronlabouhyggqﬂﬁdﬂ} Jeercent by weight, nost preferably 30 to

50 wei ght percent. useful as a diluent are glycerides,

“paraffinic oil, mineral oils and conbinations
ST 10. The coating of claim 1 wherein said coating is
combined with a diluent from about 10 to 80 weight
5 percent.

11. The coating of claim 1 wherein said coating is
combined with a diluent from about 30 to 50 weight
percent.

12. The diluent of claim 10 wherein said diluent is an

10 oil.

13. The diluent of claim 10 wherein said diluent is a
wax.

14. The o0il in claim 12 wherein said oil is selected

from the group «consisting of glycerides,

15 paraffinic oil, mineral oils or some combination
thereof.
15. The wax of claim 13 wherein said wax is selected

from the group consisting of paraffinic wax,
beeswax, slackwax, or some combination thereof.

20 16. The coating of claim 1 wherein said coating is
compatible with emulsion formulations.
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The prill is subsequently stored to be shipped to itsjfinal gzte[hﬁ\?t,igpn.,
DESCRI PTI ON OF THE EMBODI MENTS The fol | owi ng descri pt ijjoRéte s & ey .dggs.
further illustrate 30 t he advant ages provi ded by the present

and are not intended to limt the scopelof the invention. Generally, the
prills for the foll ow ng exanpl es were manufactured by the sane process.
Any coat i ng appl i B¥PRRNER pPRABENG oFQR nAMMON TUMEHETRIEENPRELAS rat e pri ki s.
-6- The coating of the present invention was nade as foll ows. 5 parts of

stearic acid é‘ﬁgt Slrgggntf{r?\%rft'(izg)n is directed to an improved coating

material for use on ammonium nitrate prills. This coating:
material. improved (Ae flowability of the prills and reduces

the amount of fines that result from the transportation
10 and/or storage of the prills.

A problem that has plagued the Bulk Explosive Art for
some time is the interaction of ammonium nitrate prills with
each other or the environment once the prill has been
manufactured. Generally, the prill is made in what is known

15 as a prilling tower, bagged. or i:laceq. in large bins for
storage. Eventually the prills are shi'ppgd in bulk to their
final destination for use, either as explosives or as
fertilizer depending upon the density of the prill. The
problem is simply that moisture in the air, friction due to

20 normal transportation, and the environmental factors
associated with transportation and storage of bulk materials
has a dispositive effect on the integrity of the prilled
material. This results in an ammonium nitrate prill that
‘becomes less effective as the final product with the

25 production of fines ‘and’ becomes less handleable due to
caking.

Much of the prior art that deals with the coating of
ammonium nitrate prills is di]i:'ected to coating to protect the
prill from the invasive effdtts of solvents often used as a

30 ‘carrier for the prills whén loaded in a borehole. In
particular, U.S. patents 4,615,751, 4,404,050, and 4,555,278
are directed to different means and précess whereby the
ammonium nitrate prill is protected for some shelf life time
period from the admiked solvents. '

35 . Attempts have been made to extend the storage life of
prills with the addition of a coating for dry storage. U.S.
patent 3,834,955 discloses coating ammoniiui nitrate with a
hydrophobic coating comprised of fatty acids, aluminum, talc,
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references are directed to coating for transportation and
storage purposes.

The present invention differs from that art in that the
primary interest is in protecting the ammonium nitrate prill
during the fragile stage of dry storage and transpértation
without affecting and in some cases improving its performance
characteristics in the field. The invention is found useful
for coating dense and porous ammonium nitrate prills for use
in explosives and fertilizers.

SUMMARY OF THE INVENTION

A coating for ammonium nitrate prills comprised of metal
ions selected from the group consisting of the alkalis,
alkaline earths, aluﬁinum, zinc or some combination thereof,
combined with steazic acid in stoichiometric ratios to make
a stearate salt wherein said salt is in combination with a
dispersing agent comprised of fatty amides wherein said salt
present from 1 to 80 weight percent of said coating.
Preferably the stearate salt is present from 20 to 60 weight
percent. Most preferably;éhe stearate salt is present from
30 to 40 weight percent. The alkali metal ions are
preferably selected from sodium and potassium, most
preferably sodium. The alkaline earth metal ions are
preferably magnesium and calcium and most preferably
magnesium. .

Examples of fatty amides compatible with this coating
are compriséd of branched, saturated and/or unsaturated
linear hydrocarbons of carbon number ranging between C12 to
C30. The most preferred fatty.amides are the -disteramides.

was



Exaripl e 3 was Gal oryl ATH626 (obtai ned from Lobeko, US) g%%L iu
sExanpl e 4 was Carsel and Regular with a coating of Petro ﬁ

0.05/.35 weight percent (obtained from Lobeko, US) angl {om a{Zﬁ W@QE
Exanpl e 5 was an uncoated prill. The _fgve conparative e

I nventive exanple were subjected to a caking test to determne the effect
of 25 the inventive coating. 135 granms _of prill of each, exanple was
poured into thBenBEEal fRasASFAmStGemith Hhe atapnis AFHh FReIBFRIIs to

settle tm@r@uedpaaemi@; r@éihéféliiw Idma eltetmeiaarEotélaeug@aearabe sanpl e.
The helga% of the Ie was asured d&i entered into éﬂ f gk
par anet %%ﬂpﬁ?@ 1BPEg™ he, dLiFRBFSAR 'th 2&Yequired
to breakamh&escakedfom idr admixtire whdtH isdsomqdewedusbytdibspersad

conpressjion_p n Instron press and the prills conpressed at a stress
ra?% %gnn1%?%€3H9|| the~50npre55|on force of 4500N was reached. The
sanple was | eft under conpression for

The ammonium nitrate prill may be formed so that tho .
density of the prill has both open and closed porosity. The
porosity of the ammonium nitrate affects performance of the
end product use whether the use is to be as a fertilizer or

10 as an explosive. Generally, more porous ammonium nitrate

prills are used as explosives. TFor the purpose of the
present invention, whether open or closed porosity is present
has little effect upon the coatabili%g of the inventive
coating.

15 For example, open porosity means that pores extend into
the interstices of the prill. This additional porosity has
no effect on the coating since the coating does not need to
close the open porosity for the coating to be effective for
the purposes of transportation and storage. The coating is

20 hydrophobic and produces a pronounced h_ydrophob_ic effect upon
the ammonium nitrate prill. As a result, it has been
observed that water does not easily penetrate the coating
even though the open porosity remains uncoated. It is
believed that because of this effect, fewer fines are created

25 since there is less interag?ion between ambient water vapor

and the prill. t

As an additional benefit, the coating offers itself as

a lubricant to the normal frictional forces observed in
batches of prills. The 1ubricating aspect of the coating

30 also aids in the reduction of fines since there is a
correlation between increased fines and increased abrasion.

This lubricating property also provides assistance in
the anticaking result which is observed when the prills have
been coated and stored. Often, withbut the inventive

-
-
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Strength Wal.ght . ) ) en% :
0.12 prill lopes its particle identity and becomes difficult to
handle and less acceptable for its use in such final form.
5 The present inventive coating maintains the integrity of the

particle identity. This is important since the shelf life,
transportability, and usability ara all enhancod.

Interestingly, the use of the stearate provides
additional oxygen to the prill for use as an explosive. In
10 the use of ammonium nitrate prills for explosives, the prills
are often mixed with a fuel o0il, making ANFO, to add fuel and
oxidizer to enhance the explosive character of the prill.
The present invention easily lends itsélf to use in ANFO as
a fuel with higher oxygen content. This can be advantageous

15 dependent upon the sneeds of the explosive design.

Yet another advantage of this coating is its apparent
chemical inertness to ammonium nitrate. Coatings often must
bind with their substrates in order to coat effectively. In
this instance, although the mechanism is not entirely clear,

20 the coating coats without any substantial physico-chemical
interaction. Since there is no substantial physico~-chemical
interaction the integrity of the prill surface is left
intact. It is believed that the dominant interplay forces
are physical and due to forces related to surface energies.

25 Yet ~another advantage of this coating is its
compatibility with explosive emulsion formulations. In

general, an additional chemical agent often has the potential
to cause a breakdown in the interaction of the various
emulsion components in a formulation. Emulsion formulations
30 are the outgrowth of'ﬁoiﬁmes of experimentations wherein the
final formulation becomes sensitive to the inclusion of
additional chemical species. The AN prills coated with the
inventive coating after being blended with emulsions
exhibited similar properties to those of the blends based on
35 uncoated prills. Therefore, it has been goncluded to date
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addi tional 1 nventive exanpl e was subj he daki fest and found to
have a breaking strength of 1024 N. This inventive exanple had a

pol ysul fonat e afdiptret@rrddd tdthSodBfeh® 0 UBh80b¥eE¥heN e ikl ©\ah €180k ned
\Mttlghe QﬁiiﬁtglEﬁé’cégggnéhSiégﬂfnifﬁ%nt.such as olils and waxes from
about 10 to 80 percent by weight, most preferably 30 to 50
weight percent. Oils found useful as a diluent are
glycerides, paraffinic oil,'mineral oils and combinations
thereof. Waxes found useful are paraffinic waxes, beeswax,
10 slackwax, and combinations thereof. In its most preferred
embodiment the oil of choice is paraffinic oil and the wax of
preference is slackwax.

In the application of the coating to the prill, it may
be applied by any method known by those skilled in this art
15 for coating prills with a liquid coating. Generally, the
coating is a liquid above 75 degrees centigrade and condenses
to a solid below 65 degreeé centigrade. The most preferred
method of coating the present invention is to spray coat the
prills on line after prill formation.. The spray coat is
20 applied in a coating drum. The coating drum has a controlled
environment wherein the tempe;ature and rate of feed of the
prills is controlled. Coating integrity is assured by the
reduction of temperature from a spray temperature of
approximately 80 degrees centigrade which is subsequently
25 reduced to about prill temperature or about 30 degrees
centigrade. The prill is spbsequently stored to be shipped

to its final destination. ' ' “

DESCRIPTION OF THE EMBODIMENTS

The following déscription.is given to further illustrate
30 the advantages provided by the present invention and are not
intended to limit the scope of the invention. Generally, the
prills for the following examples were manufactured by the
same process. Any coating applied was applied to similarly

made ammonium nitrate prills. o
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subjected to a tenperature cycling test to determ ne the Bapuni-of 30 -

fines which would be produced through hot and cold cyclic storage tests.
The coated prills were conbined with 6% oi l -8- to form ANFO. The

sanpl es were cy¥gbedcbREQuan 8#t epRET n £32] O wHJU degr ees
centi grad%é}bei ng hce:l d at gtajlrrbifen{tmge fe{{%rfﬁe,q'ﬁfgé%% geggpeztig%}en%rade,
for some

1BHS: A TredaRtS oPL hetearigriagichf (PhEained s faamr AK%h 5
envi ronnechehitalky i st heartudt wothf iges papssr sk obtafecyl amine

(obtained from AKZO Chemicals) at 120 degrees centigrade.
5 The reaction was continued until the formation of the
stearamide was completed. 4 parts of magnesium stearate
(obtained from Witco Chemical Company, Toronto, Canada) was
mixed with 9 parts of paraffin oil as a slurry and slowly
added to the hot amide solution in a stirred vessel. The
10 admixtures slowly disperse into the amide making a clear
solution. Then this clear solution is sprayed onto the
prills by means of a spray nozzle connected with a metering
punp in order to deliver the coating of a desired quantity.

Five comparative examples were made by a similar kind of

15 process. The coatings of the comparative examples were as.
follows: Comparative Example 1 coating was Lilamine 81L
(obtained from Berol Nobel, Sweden), Comparative Example 2

was Lilamine 88L (obtained from Berol Nobel), Comparative
Example 3 was Galoryl ATH626 (obtained from Lobeko, US),

20 Comparative Example 4 was Carseland Regular with a coating of
PetrbAG/Talc in Q.,05/.35 weight percent (obtained from
Lobeko, US) and Coﬁbarative Example 5 was an uncoated prill.

The five comparative examples and the inventive example

were subjected to a caking test to determine the effect of

25 the inventive coating. 13§ grams of prill of each example
' was poured into the mold.f;The mold was gently vibrated to
allow the prills to settle to provide a uniform distribution

of pressure throughout the sample. The height of the sample

was measured and entered into the program parameters of the

30 computer program which calculates the force required to break
the caked prills. ~ The mold was placed between the
compression plates an Instron press and the prills compressed

at a stress rate of 1 mm/min until the compression force of
4500N was reached. The saﬁple was left under compression for

35 a period of 10 minutes. The height of the caked sample was
recorded. The program was preset to break thé cake formed
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The smaller the breaking strength the 1less caking
occurred for the purposes of the caking test which has been
interpreted to mean that 1less caking will oc¢cur during
storade. It is noted that the inventive coating produced a

50% improvement over the closest comparative example,'

Comparative Example 2. An additional inventive example was
subjected to the caking test and found to have a breaking
strength of 1024 N. This inventive example had a
polysulfonate additive, in this case sodium polystyrene
sulfonate combined with the prill first, then the inventive
coating added. The polysulfonate additive is described in
U.S. Patent Application, Serial No. 07/878,720, filed May 4,

1992 herein incorporated by reference as filed.

Samples of the same examples in Table 1 were subjected
to a temperature cycling test to determine the amount of
fines which would be produced through hot and cold cyclic
storage tests. The coated prills were comblned with 6% oil

es |§ nti | east |nv e and,_at, certain
o KET  ¥EnIRMR! BplR wRE SR e 0 d Eed!
TABLE 1

Example $ Coating % Moisture Breaking
A%g?ghﬁy Strength

1 0.10 0.12 2918

2 0.08 . 0.11 3287

3 0.10 "0.12 1986

4 0.05/.35 0.12 2787

5 o 0.12 4600

inventive 0.06 0.10 1325

coating



91 . CLAIM 1. A coating“for amonium nitrate pril“sﬂfﬁhﬁﬁEﬁéﬁﬂﬁHéET
netal ions selected fromthe group consisting of alkali al kal,i & r ,
i Pateorxﬁi@iﬂ%léﬁ.

al um num zinc or some 5 conbi nation there
stearic acid in stoichiornetric ratios &e nake a stearic
salt is in conbination with a dispersing agent rised Qf fatty am des
wher ei n &8 §orm ANEQrpr iT8&s SRR ¥ G 1 c@’gﬁﬁ? ﬁ’i@é’rﬂgﬁﬁf ?:empera}/ture
percent afarsg do£0abi g minus 3Fhdegekak icEntigradei nbeingehsild sat d i ons
are conprisat R HENSUPRe (AMB), 20 degrees centigrade, for some
periods. A measure of the integrity of the prills after such
5 environmental tests is the amount of fines measured. Fines

are defined as the particulate produced during storage with
an average diameter of less than 1.18 mm. Table II gives the
results, in grams, of fines recovered from each example.
More fines recovered indicates less shelf life.

10 TABLE II
Example AMB  3sc -35C 35C/AMB - -
35C/AMB 35C/35C
1 0.5 3.2 42.5 3.2 71.0 86.9
2 0.8 2.9 40.9 3.5 71.0 82.3
3 0.5 0.5 28 0.8 64.3 '80.4
15 5 0.5 2.2 24.7 1.8 31.0 58.0
inventive 0.5 0.5 13.7 0.5 48.6 67.0
coating :

It is noted that of the coated samples, the inventive sample
was the least invasive and at certain conditions showed much
20 better results than all examples.
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3. . The stearate salt of claim1l wherein said salt c gpsgs f\,—{wgm

20 to 60 percent of said 15 coating. 4. e stearate salt
of claim1 wherein said salt conprises from about 30 to nggmzanNﬂﬁtmgﬁLd
coating. 5. The fatty am de of claim 1l wherein said-am 2

di steram de. 6. The prill of clai9m1 wherein said i s _conbi ned

with a sodi um pol ystyrene sul fonate and said coating. 7., ﬂu, 'f”ﬂ(u " iﬂm
salt andXf at d of claim1 25 wherein

S honobgeneousl y di spersed. 8. The coating on annnnlun1n|trate pr

of claiml wherein 23l ihy! Pl Subdn FOTRAACD Y1118 E8fbrisea of
metal iops selected from the group consisting of
alkalis,-alkaline earths, aluminum, zinc or some
5 combination thereof, combined with stearic acid in
stoichiometric ratios to make a stearic salt
wherein said salt is in combination with a
dispersing agent comprised of fatty amides wherein
said salt comprises from about 1 to 80 weight

10 percent of said coating.
2. The metal ions in claim 1 wherein said ions are

comprised of magnesium.

3. The stearate salt of claim 1 wherein said salt
comprises from about 20 to 60 percent of said
15 coating.

4, The stearate salt of claim 1 wherein said salt
" comprises from about 30 to 40 percent of said
coating.
5. The fatty amide of claim 1 wherein said amide is
20 ~disteramide.
6. The prill of claim 1 wherein said prill is

combined with a sédium polystyrene sulfonate and
said coating.

7. The stearate salt and fatty acid of claim 1

25 wherein “said combination is homogeneously
dispersed.

8. The coating on ammonium nitrate prills of claim 1

wherein said prills are in combination with a fuel

0il to make an explosive. “i.e
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coating is conbined with a diluent Teom

percent. 11. The coating of claim 1 wherein said coat "mf"m'"m"igﬁé:

with a diluent fromabout 30 to 50 wei gbt- percent. 12. The dil uent of

claim 10 wherein said diluent is an 10 oil. 13. The dil uent

of claim10 yhereingpgdl ¢ i YOt JS &aim 1 wherein said coating is
hydrophobic.

10. The coating of claim 1 wherein said coating is’
combined with a diluent from about 10 to 80 weight

5 percent.

11. The coating of claim 1 wherein said coating is
combined with a diluent from about 30 to 50 weight
percent.

12. The diluent of claim 10 wherein said diluent is an

10 oil. )

13. The diluent of claim 10 wherein said diluent is a
wax.

14. The o0il in claim 12 wherein said oil is selected
from the group consisting of glycerides,

15 paraffinic oil, mineral oils or some combination
thereof. -

15. The wax of claim 13 wherein said wax is selected

from tha group consisting of paraffinic wax,
beeswax, slackwax, or some combination thereof.

20 16. The coating of claim 1 wherein said coating is
compatible with émulsion formulations.




wax.r 14. The oil in claim1l2 wherein said oil is seldgt fronr ¢t
gtoup consisting of glycerides, -15 paraffqﬁFkAgﬁmENhﬁﬁgﬁﬁ
oils or sonme conbination thereof. 15. The wax of cl al \ggq le/ ?@Sd

wax is selected fromthe group consi stHgg of paraff| ni c eSwWax;

sl ackwax, or sonme conbination thereof he Coat] ng of crlai
1 wherein said coating is conpatible with enuIS|on formul ati ons.

ABSTRACT - IMPROVED COATING FOR AMMONIUM NITRATE PRILLS

The present invention is directed to a coating for
ammonium nitrate prills which enhances the storage life and
facilitates the transportation of said prills. The coating

5 is derived from stearic acid and is hydrophobic.
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