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[ABSTRACT] In order to determine the explosion risk and safety conditions of storage and transportation such as tem-
perature and concentration of ammonium nitrate solution, the explosion risk and safety control conditions of ammonium
nitrate solution under thermal decomposition and sympathetic explosion were studied using Koenen test, adiabatic heat test,
UN partition test, and crystallization characteristic test. The results show that, at 140 °C, when mass fraction of water in
ammonium nitrate solution is less than 4% , it is an explosive substance; when mass fraction of water is between 4% and
10% , it is explosive; when mass fraction of water is greater than 10% , it does not have explosive properties. When the
mass fraction of ammonium nitrate is 90% , the initial exothermic temperature of ammonium nitrate solution is within the
range of 210-230 °C, and the lowest T, is 151 °C. In the range of 110-140 °C, the shock wave sensitivity of ammonium
nitrate solution in a high-temperature is related to the crystallization state of the solution, and a large amount of crystalliza-
tion will cause the detonation. Therefore, the mass fraction of ammonium nitrate in ammonium nitrate solution should be
controlled within 93% , the upper temperature limit should be controlled within 140 °C, and the lower limit of temperature
control should be determined based on the crystallization temperature of ammonium nitrate solution.
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Tab.3 Propagation detonation ability and shock
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