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Thermodynamic parameters determined by DSC curves at various heating rates (8)

£/°C + min”! T,/°C T./°C T,/°C AHy/k) - mol™ Too /°C T, /C T, /C
5.0 219.44 239.47 245.24
10.0 226.19 246.76 253.03 247.46 208.62 230.47 235.99
15.0 237.82 252.13 258.30
20.0 242.40 255.86 262.46

F2 HARTHEER T DSC M8 rsh h 255

Table 2 Kinetic parameters obtained by DSC curves at various heating rates
E¢/k) + mol™ log(A/s™") I Eo /k) - mol™! o E/K) - mol™!
177.80 15.74 0.9988 177.40 0.9989 177.60

Note: a Subscript K is data obtained by Kissinger’'s method, Subscript O is data obtained by Ozawa’s method.
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Preparation and Thermal Properties of 4, 4-Azo-1H-1, 2, 4-triazol-5-one Ammonium Salt

XIAO Jian-xiong, DU Xiao-li, QIAO Li-yan , YAN Dong, XU Kang-zhen, HUANG Jie
( Department of Chemical Engineering, Shaanxi Key Laboratory of Physico-Inorganic Chemistry, Northwest University, Xi'an 710069, China)

Abstract: A new high-energy organic ammonium salt4, 4’-azo-1H-1, 2, 4-triazol-5-one ammonium salt (AZTO - H,O) was syn-
thesized via potassium permanganate oxidation using 4-amino-1, 2, 4-triazol -5-one (ATO) as starting material. The thermal be-
haviors of AZTO - H,O was studied by differential scanning calorimetry. The kinetic parameters of non-isothermal exothermic de-
composition reaction were calculated by Kissinger method and Ozawa method. Results show that the decomposition heat, appar-
ent activation energy and pre-exponential factor of AZTO + H,O are 247.46 k) - mol™, 177.80 kJ - mol™ and 10"7* s™' respec-
tively. The critical temperature of thermal explosion and molar heat capacity at 298. 15 K for AZTO - H, O is 233.10 °C and
271.45 J - mol™ « K", respectively. The adiabatic time-to-explosion is between 72.8 s and 74.7 s. The kinetic equation descri-

15.74
bing the exothermic decomposition reaction of AZTO - H,O is %=10
Key words: energetic materials; 4, 4’-azo-1H-1, 2, 4-triazol-5-one ammonium salt (AZTO - H,O) ; thermal property; adiabatic

x4(1—a) [ =In(1-a) ]Fexp(=1.774x10° /RT).

time-to-explosion; preparation
CLC number: T)55; O62 Document code: A DOI:; 10.11943/j.issn. 1006-9941.2015.08.006

CHINESE JOURNAL OF ENERGETIC MATERIALS bt A A 2015 % # 234 %84 (741-745)



