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Table 1 The yield and purity of TNAA extracted by different
organic solvent %
yield purity
dichlormethane 95.0 99.4
trichoromethane 91.2 93.1
tetrachloromethane 92.1 92.5
ethyl acetate 89.5 86.3
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Fig.1 The thermal behavior of TNAA
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Table 2 The kinetic parameters of TNAA obtained by Kissinger method and Ozawa method*

B/K - min-’ T,/K Ec/kl - mol™  Ig(A/sT) n Eo/K - mol™ 1o E/K) + mol™!
2.5 390.45
5.0 396.65
124.7 16.1 0.998 124.9 0.998 124.8
10.0 404.55
20.0 411.25
Note: Subscript K, data obtained by Kissinger's method; subscript O, data obtained by Ozawa’s method.
F 3 TNAA I =58
Table 3 The Thermodynamic parameters of TNAA
B Te Tp TeU Tp() A H* AS# A G” TSADT Tb
/K« min™" /K /K /K /K /k) + mol™ /)« K™« mol™ /K« mol™! /K /K
2.5 380.25 390.45
5.0 384.15 396.65
375.4 384.2 121.5 61.2 98.0 375.4 385.3
10.0 390.85 404.55
20.0 396.35 411.25
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Synthesis and Thermal Properties of Tetranitroacetimidic Acid (TNAA)

HUANG Xiao-chuan, GUO Tao, WANG Zi-jun, LIU Min, QIN Ming-na, QlU Shao-jun
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: A high oxygen balance compound-tetranitroacetimidic acid( TNAA) , was synthesized via concentrated nitric acid nitrifi-
cation and organic solvent extraction using 1, 1’-diamino-2, 2’-dinitroethene (FOX-7) as raw material. The yield and purity of
TNAA obtained by four kinds organic solvents (dichlormethane, trichoromethane, tetrachloromethane and ethyl acetate) were
compared. The thermal behavior of TNAA was studied by DSC and TG. Results show that dichloromethane is determined as the
best extraction solvent and its yield and purity are 95.0% and 99.4% , respectively. At a heating rate of 10 K - min™', the initial
temperature, peak temperature and melting enthalpy of melting endothermic peak of TNAA are 84.8 °C, 87.8 °C and 61.7 J - g
respectively, the initial temperature, peak temperature and decomposition heat of exothermic decomposition peak are 117.7 °C,
131.4 °C and 934.8 ) - g7, respectively. The apparent activation energy ( E) and pre-exponential constant ( A) of thermal
decomposition reaction obtained by Kissinger method are 124.7 k) - mol™ and 10'" s respectively. The self-accelerating
decomposition temperature ( T,,,;), critical temperature of thermal explosion (T,) , and thermodynamic parameters AH” , AS”™
and AG7 of thermal decomposition reaction of TNAA at T= T,are102.3 °C, 112.2 °C, 121.5 kJ - mol™,61.2) - K" - mol™ and
98.0 k) - mol™, respectively.

Key words: 1, 1'-diamino-2, 2'-nitroethylene ( FOX-7) ; tetranitroacetimidic acid( TNAA) ; thermal behavior; thermal decomposition
kinetics
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