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Investigation on the decomposition process of hydroxyl

ammonium nitrate solution by thermal analysis
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Abstract; In order to study the decomposition performance of hydroxyl ammonium nitrate , the ther-
mal decomposition and catalytic decomposition of the hydroxyl ammonium nitrate ( HAN) solution were
investigated by using the TG-DSC technology. The decomposition kinetic of HAN solution was researched
by testing at different heating rate and the major gas phase products were measured by MS and FTIR. The
results showed that the peak temperature of catalytic decomposition and thermal decomposition were
109. 8 °C and 155. 6 °C respectively. The peak temperature of catalytic decomposition was decreased by
45.8 °C compared to the peak temperature of thermal decomposition. The activation energy of the thermal
decomposition and catalytic decomposition were 110. 6 kJ/mol and 87. 8 kJ/mol respectively by Kissinger
and Fly-Wall-Ozawa equation. The addition of catalyst could reduce decomposition activation energy of
HAN-water solution and make the decomposition temperature reduced. The major gas phase products were

NO, N, and N,O. A possible mechanism of catalytic decomposition was proposed.
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Fig.1 The TG curve of the HAN aqueous solution

1001

801

> eor Ty
40t

201

Ok

Texo
-20

40 60

80 100 120 140 160 180
LG
B2 HANK&&H DSC #i%k
Fig.2 The DSC curve of the HAN aqueous solution
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Fig.3 DSC curves of HAN aqueous solution at

different heating rates
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Tab.1 DSC date of the HAN aqueous solution at

different heating rates
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Tab.3 Arrhenius parameters for the thermal decomposition of HAN aqueous solution on TG
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70 88. 39 26. 52 0.996 1 106. 81 25.48 0. 996 7
100 92.05 28.25 0.999 2 109. 35 26.93 0.997 4
S 90. 49 27.45 0.997 1 114.19 29.78 0.995 8
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