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Fig.1 Schematic diagram of C80 micro calorimeter
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Fig. 2 Heat flow curves of ammonium nitrate in different

water content
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Table 1 Thermodynamic parameter of AN in different water

content

NH,NO, Tonset Toeak E, InA R?
concentration/%  /°C /°C /kJ + mol™

100 239.37 >285.34 176.4 36.8 0.87366
95 238.89 >285.34 220 46.7 0.88254
90 250.85 >285.34 324.15 69.1 0.90733

Note: T,ne is the onset temperature; Ty, is the peak temperature; £, is the
apparent activation energy; A is thepre-exponential factor; R is the co-

efficient of association.
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Fig.3 Heat flow curves of Fe(NO, ), mixed sample in differ-

ent content
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Table 2 Thermodynamic parameters of Fe(NO, ), mixed sample in different content

content Tonser/C Toear/C HF peqc/ MW AH/K) - kg™ E,/k) - mol™ InA R?
95% AN 238.89 >285.34 - - 220 46.7 0.88254
Fe(NO;);1% 232.13 >285.32 - - 194.4 40.6 0.9368
Fe(NO;);2% 201.13 238.66 1012.44 8738.25 173.8 37.5 0.64942
Fe(NO;);3% 204.88 254.1 412.18 7057.4 192.9 41.6 0.8264
Fe(NO;) ;4% 204.23 263.21 249.7 6035.77 164.1 34.6 0.88399
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Influence of Ferric Nitrate on Decomposition of Ammonium Nitrate Solution with High Temperature and
Concentration

YAN Shi-long', HU Yang-yong'*, LIU Feng', GUO Zi-ru', KANG Lei'
(1. Chemical Engineering collage,College of Chemical Engineering of Anhui University of Science & Technology, Huainan 232001, China; 2. 96512 Troops,
Hanzhong 723000, China)

Abstract: To explore the effects of the H,O and Fe(NO, ), on the thermal stablility of NH,NO, ,thermal analysis for different con-
centrations of NH,NO,(100% , 95% , 90% ) solution and 95% NH,NO, solution with different content of Fe(NO,),(1% , 2%,
3% , 4% )were studied by C80 micro thermal instrument in closed environment. Results show that the NH,NO, solution activation
energy rises with the decrease of the concentration of NH,NO, , and the difficulty degree of the thermal decomposition decrease.
H,O depresses the decomposition of NH,NO, , and increase its self-reaction. The onset temperature(T,,.,) of 95% NH,NO, solu-
tion is 238.89°C ,and with the increase of ferric nitrate, its T, ., decreases. Fe(NO, ), has a catalysis effects on the thermal de-
composition of 95% NH,NO, solution. T, ., of 95% NH,NO, with 2% Fe(NO, ), solution is 201.13 °C.

Key words: ammonium nitrate (NH,NO, ) solution; C80 micro thermal instrument; ferric nitrate (Fe(NO, ), ); water content;
thermal stability
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