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Hygroscopicity and Agglomeration of Ammonium Nitrate

by Y.Hara, T.Kodama and H.Osada

The hygroscopic process and the mechanism of caking in ammonium nitrate powder
(A) and ammonium nitrate powder with additive of 0.5% (weight) C,sH;;NH, + HNO,
. (B) have been studied under various conditions.

The rate of hygroscopicity dw/dt is expressed as follows.
dw/dt=kS(P— Ps)

: weight increased
: rate constant
: surface area

WL oA 8

: surrounding water vapor pressure

Ps : water vapor pressure of the saturated solution-

“B” has smaller rate of hygroscopicity than “A” because Ps is increased by the

surface activity of alkyl amine.

The caking of ammonium nitrate proceeds by repetition of water absorption-desic-

cation,

Its caking strength increases with the increase of the amount of desorbed

water which is absorbed on ammonium nitrate and with the rise in temperature. The

caking strength of “B” is smaller than that of “A”.

It is found that the crystal

structure is gradually normalized in the course of caking, that the particle size of
ammonium nitrate recrystalized from the solution of “B” is smaller, and that its crystal

structure is highly strained.

(Department of Industrial chmistry, Kyushu Institute of
Technology, Sensui, Tobata, Kitakyushu, Japan)
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