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ABSTRACT

Ammonium perchlorate in crystalline form is mostly used as an oxidizer of solid composite
propellants in the military industry. It is usually produced from sodium perchlorate, gaseous
ammonia, and hydrochloric acid. Owing to that the productive specification of ammonium
perchlorate crystals cannot conform to military requirement, we must raise purity, control crystal
size and improve crystal shape by means of recrystallization. In this investigation, we applied the
batch crystallizer to produce the crystals from the saturated solution of ammonium perchlorate by
cooling it with a linear rate. In the 900rpm rotational speed of impeller, the affections of various
cooling rate and cooling range on the metastable zone, crystal size distribution, crystal shape, and
hydrous quantity were studied. Furthermore, we derived kinetic equations of crystallization to
estimate the crystal nucleation and growth kinetic parameters, and the critical crystal size. These
research results are very useful criteria for improving recrystallization procedure of ammonium
perchlorate.

Keywords: Ammonium perchlorate, Recrystallization, Batch crystallizer, Kinetic parameters,
Critical crystal size
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