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Study on Thermal Characteristics of Ammonium Nitrate After
Long-term Storage
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Abstract Development and implementation of security measures for storage of ammonium nitrate are lack of appropriate reference data,
because of few studies for thermal characteristics of ammonium nitrate after long—term storage. In order to address this situation, the
thermal decomposing parameters of ammonium nitrate, which have been stored for 10 years, 20 years, and new produced, were measured
by using adiabatic accelerating rate calorimeter. The test data was amended by means of thermal inertia factor @. Tt was showed that
when compared with the new produced ammonium nitrate, the initial decomposition temperature of ammonium nitrate stored for 10 years
and 20 years was reduced by 42.26°C, 58.02°C respectively; the maximum decomposition temperature was improved by 20.28°C and
179.55°C; the temperature rise was increased by 62.54°C and 255.57°C; the maximum rate of temperature rise was improved by 31.1
times and 99.3 times. Through the mechanism analysis of the long—term storage of ammonium nitrate, due to the dual catalytic nitric acid
and water, the ammonium nitrate contained nitric acid and water, which led the thermal hazard of ammonium nitrate after long stored in
room temperature deteriorated. The tests conclusions can be the beneficial reference for the store safety of ammonium nitrate.
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Table 1 Manufacture date and mass of the samples
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Fig. 1 Exothermic decomposition cures of sample 1
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Fig. 3 Exothermic decomposition cures of sample 3
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Table 2 Measured thermal decomposition characteristic data of samples

Bedh WA 4 Ui R gk PN T R T = PN LRV

P REAC JHEE/ (Comin?)  EE/C RIH/C JHEE/ (Comin?)  FGE/C BJEN/10Pa KR J1/(10°Pa-g™)
1 155.15 0.026 279.36 12421 51.34 268.06 41.26 41.55
2 171.54 0.022 240.42 68.88 15.56 240.42 32.56 35.24
3 214.76 0.037 267.58 52.82 0.483 254.67 9.22 10.09
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Table 3 Dynamic parameter data of samples

TS E/(k] - mol™) Als™! n
1 148.63 3.84x10* 0.4
2 159.24 3.19x10' 1.4
3 179.47 1.44x10" 1.5
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Table 4 Thermal decomposition characteristic data
of samples modified by thermal inertia factor
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PER #OREE TR WEE T PA S
¥ /C /(C-min") /C /C /(C-min™)

1 375 14202 0098  607.81 46579  192.53

3.96 157.78 0.087 430.54 272.76 61.62

3 398 200.04 0.147 410.26 210.22 1.92
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