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This invention relates to a process for the pro
duction of a pebbled ammonium nitrate and, 
more particularly, to the treatment of a pebbled 
ammonium nitrate containing moisture to dry it. 

Numerous processes have heretofore been 
known for pebbling ammonium nitrate melts to 
obtain & product of desired granule size. United 
States Patent No. 1,613,334 of January 4, 1927 
to Ernest M. Symmes, discloses spraying a con
centrated solution of ammonium nitrate into air. 
The sprayed particles are solidified While falling 
freely through the air. The solidified material 
is collected and then passed through a rotary 
drier in countercurrent contact with heated air. 
United States Patent No. 2,079,324 of May 4,1937, 
to Carl Krauch et aI., discloses spraying into 
cooling air hot 9G% or stronger. ammonium ni
trate solution containing finely divided calcium 
carbonate to form solid granules. The solidified 
material may be heated in a current of air at, 
for example, 80° to 1.00° C. to drY it and expel 
any free ammonia. British Patent 309,299 to 
Christopher C. smith et aI., accepted April 11, 
192>9, discloses spraying or atomizing a hot con
centrated solution of ammonium nitrate mixed 
with chalk down a. tower in contact with. cold 
air. The spherical particles solidify during their 
descent through the a.ir. The grariular material 
collected a.t the base of the tower is removed to 
a. rotary drier where the residual water is ex
pelled to give a product containing 0.2% or less 
moisture. 

A common characteristic of all such processes 
is that a. molten ammonium nitrate is dispersed 
into a cooling gas and allowed to fall freely 
through the gas until the particles are solidified 
sufflciently to retain the desired pebbled form 
after being collected and while being subjected 
to any desired subsequent treatment. In this 
specification and appended claims, when fefer
ence is ma.de to a process for "pebbling ammo
nium nitrate" or to "a pebbled ammonium ni
trate," those terms are used to identify such a 
process for forming a.gglomerates of ammonium 
nitrate a.nd to agglomerates of ammonium ni
trate which are the product of that type of proc
ess. The terms "ammonium nitrate melts" and 
"pebbled .ammonium nitra.te" as used herein are 
not llmited to materials conta.1ning only am
monium nitrate. They include also melts and 
pebbles in which materials other than ammoni
um nitrate may be present but the ammonium 
nitrate melt constitutes the continuous pha.se 
in which the other materials Sore dispersed. 
Such other materials may be, for example, cal-

cium carbonate, limestone, dolOmite, etc., as 
finely. divided solid dispersed in· the ammonium 
nitrate melt. , 

The la.tter two patents referred to above and 
a United States Patent 2;118.438 of May 24, 1938, 

to Lawrence and Maude, disclose the use as fer
tilizers of ammonium nitrate containing finely 
divided inert solid materials such as calcium car-

o bonate, limestone, dolOmite, etc., which mB3' be 
10 produced by the process of my invention. 

In opera.ting pebbling processes of the type 
described above to pebble ammonium nitra.te 
melts containing water, collecting the solidified 
pebbles after their free fall through the air, and 

18 then heating the pebbles to evaporate residual 
water and obtain a substa~tia.lly dry product, it 
Was found the pebbles tended to case-harden in 
the drier; 1. e., form a hard, relatively impervi
oussurface coating. This case-hardening re-

losulted in its being dWlcult to dry the material. 
If vigorous drying conditions were used the peb
bles tended to break. down, destroying the desired 
granular condition. The surface of many of the 
pebbles took on a blistery a.ppearance. This blis-

II tering was caused by formation on the surface 
of soft deposits of ammonium nitrate.. If, in 
order to avoid tliese dWlculties, mild drying con
ditions were employed, the time required for dry
ing the pebbled material was greatly lengthened. 

ao I have discovered th&t the foregoing dWlcul
ties in. the drying of pebbled ammonium nitrate 
could be overcome by cooling the pebbled ma
teJilal to a temperature below 32° C. before it is 
dried at temperatures above 32° C. However, 

35 the dispersed melt of ammonium nitrate quickly 
forms a solid, hard surface, after Which the ra.te 
of heat transfer from the interior of the still hot 

< pebbles to the cooling gas is quite slow. Be
cause of this, for commercial production of peb- ' 

40 bles of a. desired size (for example, 25 % or more' 
of the pebbled material retained on a 20 mesh . 
screen), I found it economically ilnpractica.ble to 
provide vigoroUs enough cooling and su1D.cientIY 
high towers to give the pebbles time to be cooled 

45 to below 32° C. while freely falling through the 
cooling. gas. 

Accordingly, my invention comprises pebbling 
ammonium nitrate meltS., containing water by 
dispersing such melts into a. cooling gas and col-

110 lecting the pebbles after they have been solidified 
sumcientIy to retain the pebbled form but while 
they are still a.t temperatures a.bove 32° C. The 
temperature of the collected pebbles may be de-. 
term!ned by allowing a. mass of the pebbles to 

.. stand under adiabatic conditions until it is all 






