Influence of impurities on the decomposition kinetics of Ammoniumnitrate as measured by DSC
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The decomposition of Ammonium nitrate  shows a formal autocatalytic mechanism. Impurities are an important factor in the stability of Ammonium nitrate, in so far as they catalyse its decomposition1. Moreover, the atmosphere plays an important role in stabilizing or destabilizing the product. A study of the stability of Ammonium nitrate in presence of different impurities and different atmospheres was therefore undertaken by using Differential Scanning Calorimetry and taking the temperature of the peak maximum of the decomposition signal  as a measure of stability

Whereas steel, Fe2O3 and Fe (II)-salts reduce the stability, addition of Bases as Sodium carbonate increases it . This is also the case with sodium sulfate. 

An oxygen containing atmosphere also stabilizes Ammonium nitrate, a phenomenon well known in the case of nitro-compounds. If oxygen is omitted either by replacing the atmosphere by nitrogen or by measuring under vacuum, the stability is markedly reduced. As one of the decomposition products during the decomposition of ammonium nitrate is Nitrogen, it may be speculated that the formation of nitrogen could catalyse the decomposition

