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The present invention relates to a process for 
preparing an improved ammonium nitrate con 
position. More particularly it relates to a process 
for preparing an ammonium nitrate composition 
which is resistant to temperature induced physi- 5 for Use as a Fertilizer,' U. S. Department of Agri 
cal disintegration, by incorporating certain sta- culture, Technical Bulletin No. 912) that when 
bilizing agents therewith, as more particularly the orthorhombic form is maintained at 28° C. 
described hereinafter. it will undergo complete transformation into the 
Ammonium nitrate is widely used in agricul- pseudotetragonal form in 90 minutes. 

ture as a fertilizer, and in the chemical industry 10 Weakening of the ammonium nitrate particles, 
for explosives and various other purposes. When if not complete physical disintegration, is caused 
used for any of these purposes, it is desirable that by this critical change in temperature. The 
the ammonium nitrate be in the form of Small weakened condition increases caking during stor 
pellets or crystals of minimum surface area, con- age and generally makes an inferior fertilizer 
venient to handle and of reduced humectant l? material. One of the principal reasons why am-- 
properties. Numerous methods have been de- monium nitrate has not been used in rocket, 
vised to produce ammonium nitrate in suitable propelents is that the volume changes which ac-. 
pellet form, including the processes described in company the transition from one phase to an-- 
Our Co-pending application, U. S. Serial No. other, occurring within the ordinary temperature 
75,852. 20 ranges, result in the pellets containing ammoni-. 
While the preparation of ammonium nitrate in um nitrate being reduced to powder while in stor pellet form goes far towards elimination of the age. 

difficulties involved in the use of ammonium We have now discovered that this tendency of 
nitrate, there still have existed difficulties which ammonium nitrate particles to disintegrate is 
up to the present time have been insurmount- 25 considerably reduced, and in most instances com 
able. One of these obstacles results from the pletely overcome, and the disadvantage inherent 
Well-known fact that ammonium nitrate under- in Solid annonium nitrate referred to above 
goes Crystal modification on storage when changes therefore avoided, by adding, to ammonium ni 
in temperature occur. These changes in crystal trate, certain secondary components. We have 
structure cause a reduction of the strength of the so found that the addition of these substances to particles and are accompanied by measurable ammonium nitrate increases the strength of the 
changes in volume and enthalpy. The following Crystals Without otherwise appreciably affecting 
table shows the properties of different crystalline the ammonium nitrate. In accordance with the 
forms of ammonium nitrate and the tempera- present invention, there are used as secondary 
tures at which the transformations take place. 35 Sieges ammonium Sulfate and ammonium 

phOSphate. 
Table I In regard to the method of incorporating these 

inorganic additives with the ammonium nitrate, 
Phase Temp. Y. Ea. We have found that the desired amounts of the 

Type of modification sfö: SES; YEAR secondary components and ammonium nitrate 
- TTT may be mixed thoroughly in the molten state, fol 

Melt lowed by cooling to give solid ammonium nitrate 
I I 55, Sonal- - - - - - - - - : - - - - -0.36 3. with the desired properties. Alternatively the 

HISEgo Ehotion. E3 E3 E.E.Y., bic (a). With the reactants in the process used to prepare 
II IW otheshiple-ortho- 32. -0.6 go 45 the ammonium nitrate. While either of these 
IV V. otheast bio-pseudo- -9.4 --0.47 2.9 methods may be used to advantage, we prefer to 

IV TEA-orthorhom- 50.5 -0.36 ---------- use the latter, and in particular where the process 
bic. used to prepare the ammonium nitrate is that 

Also known as orthorhombic 50 disclosed in co-pending U. S. patent application, 
b Also known as orthorhombie pseudotetragonal, Serial No. 745,729, In which Substantially anhy 

drous molten ammonium nitrate is continuously The most important temperature-induced produced in a one-step process from ammonia 
transformation, from the standpoint of our in- and nitric acid at temperatures above the melt 
vention, is the one at 32.1° C., since this tempera- 55 ing point of ammonium nitrate. When using 

2 
ture is often encountered with Summer storage 
conditions. The Speed at which these changes 
take place is relatively fast, it being reported 
(Ross et al., “Preparation of Ammonium Nitrate 
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that process, the materials for eliminating tem 
perature induced disintegration are fed to the re 
actor as a mixture with the nitric acid or the am 
monia. In some instances it is desirable to add 
to the nitric acid a material different from that 
desired in the final ammonium nitrate product, 
but one which upon reacting with ammonia Will 
give the desired compound. For example, if the 
desired secondary component is ammonium sul 
fate, excellent results are obtained when sulfurie 
acid is mixed with the nitric acid in the desired 
proportion before contact with the ammonia. 
The desired results are also obtained when phos 
phoric acid is added to the nitric acid before con 
tact with the ammonia. The exact composition 
of the compound formed, when phosphoric acid 
is used in our process, has not been definitely 
established, but for simplification the product 
Will be referred to as ammonium phosphate. 
The Secondary. Components must be added 

within certain limits in accordance with my in 
vention. While the exact amount of material 
to be added Will, of course, depend upon several 
variables Such as kind of compound added, use 
to be made of the product, and conditions under 
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4. 
oble 

Degree of 
disintegra 
tion (per 
cent fines) 

Minor component in anhydrous product 

69.5-100 
5.5 
5.0 

None 

While the stability of ammonium nitrate is 
increased by the addition of any member of the 
group consisting of ammonium sulfate and am 
monium phosphate, the addition of certain 
members gives the added advantage of also re 
ducing the rate of moisture absorption by the 
ammonium nitrate. The following table shows 
the results obtained from Several absorption tests 
on pure ammonium nitrate and after the addi 
tion of secondary components. The samples 
were prepared exactly as described above for the 
stability tests and each Sample Subjected to var 
ious humidities, as shown, at a constant tem 
perature of 25° C. for ten days. 

Table III 

Minor coalponent, percent 

0 (100%NH4NO3)- ESSESS: 

which the product will be stored, best results. 
are obtained when the various materials are 
added in concentrations of between about 0.25 
and 5.0% of the total product. 
may be added, but the final composition will then 
exhibit properties of the secondary component 
as well as those of ammonium nitrate. In ad 
dition, an ammonium nitrate product contain 
ing, a combination of the two secondary Com 
ponents exhibits the improved properties referred 
to: Owing to the manner in which our com 
positions are made these compositions are free 
from alkali metal salts; 
In the following tests, which were run to de 

termine the extent of disintegration of various 
ammonium nitrate materials, the ammonium 
nitrate was made by the process disclosed in 
U. S. Serial No. 745,729, which has been issued as 
Patent No. 2,568,901. The secondary component 
was introduced along with the nitric acid feed 
and the product was made as: Small pellets. Or 
particles according to the method disclosed in 
U. S. Serial No. 75,852. Tests were made by 
placing 10 grams of each Sample in a stoppered. 
glass vial and alternately heating and cooling. 
the Wials. 
nitrate material Were placed in, an oven at 55° 
C. for three-hours and then removed and held 
at room temperature (about .22 C.) for three 
hours. The heating, and cooling cycle was rea 
peated five times for each sample, 

all that were about: A or more of their original 
size were removed...from the fines that Were pro 
duced during the temperature changes. Table 
II, below, shows the percentages of the original. is 
samples that were classed as fines. 

Larger amountS. 

The vials containing the ammonium. 

67%,063% (NiSO, 

45 

50 

55 

60 

65 

At the end: 
of this operation, the pellets were examined, and 70 

Percent-increase in wt. on exposure to 
Orig. various humidities 

moisture, ------- - 
percent 31% 43% 51%. 61.5%71.2%81.1% 

0.277 -0.2 0.04 0.03 0.053. 40 8.80 
0.225 -0.04 0.06 - 0, 005 0.35 1.9 6. 
0.290 -0.03 -0.046 -0.036 0.06 1.0 

While the above describes the preferred em 
bodiments of our invention, it will be understood 
that modifications may be made therein and 
departures therefrom within the scope of the 
Specification and claims. 
This case is a continuation-in-part of our ap 

plication, U. S. Serial No. 75,852, filed February 
11, 1949, now abandoned. 
What we claim is: 1. A process for preventing the physical dis 

integration by temperature fluctuations of am 
monium. nitrate produced by the reaction of 
ammonia and nitric acid, which comprises adding 
and thoroughly mixing with said acid before said 
reaction sufficient quantities of sulfuric acid to 
give an ammonium nitrate product containing 
from about 0.25 to 5.0% of ammonium sulfate. 

2. A process for preventing the physical dis 
integration of ammonium nitrate by temperature 
fluctuations which comprises incorporating and 
thoroughly mixing with molten ammonium ni 
trate from about 0.25 to about 5.0 percent of 
ammonium sulfate, 

3. A process for preventing the physical dis 
integration of ammonium nitrate by tempera 
ture fluctuations which comprises incorporating 
and thoroughly mixing. With molten ammonium 
nitrate from about 0.25 to about 5 per cent of 
an ammonium salt, selected from the group con 
sisting - of ammonium sulfate and ammonium 
phosphate, and forming the resulting melt into 
pellets. 

4. A process of preventing the physical dis 
integration by temperature fluctuations of am 
monium nitrate produced by the reaction of am 
monia and nitric acid, which comprises adding 
and-thoroughly mixing with said acid before 
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Said reaction a small amount of an acid, selected 
from a group consisting of Sulfuric and phOS 
phoric acids, sufficient to produce an ammonium 
nitrate product consisting essentially of am 
monium nitrate in Which there is incorporated 
from about 0.25 to 5.0% by Weight of an am 
monium Sait, corresponding to the added acid. 

5. A Solidified melt in pellet form having the 
properties of a substantially pure ammonium 
nitrate and consisting essentially of ammonium 
nitrate and from about 0.25 to 5.0 per cent by 
Weight of an added admixed ammonium Salt, 
Selected from a class consisting of ammonium 
Sulfate and ammonium phosphate, the quan 
tity of added ammonium salt present being Suf 
ficient to reduce the tendency to physical dis 
integration of the pellets by temperature fluctua 
tions; said composition being free from alkali 
metal Salts. 

LEONARD A. STENGEL. 
JOHN W. BRODHACKER. 
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