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ADN AMMONIUM DINITRAMIDE
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Fig. 1 Molecular structure of ADN
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Fig. 2 Typical TG/DTA curve of ADN
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Table 1 Summary of temperatures by TG/DTA analysis

B T Ta(DTA) | T (TG) | Ts(TG)
(*C/min.) (C) (C) () (c)y
5.0 91.2 178.0 159.6 187.7
7.0 92.1 180.7 160.6 192.4
9.0 92.5 188.8 163.2 195.1
10.0 92.3 190.1 162.2 196.9
12.5 92.6 191.0 167.4 199.2
15.0 92.2 193.2 168.7 200.9
20.0 92.6 196.0 176.5 203.5
E. -_— 117 105 151

(kJ/mol) | (kJ/mol) | (kJ/mol)

Ta : The temperature of melting point

Ta(DTA) : The peak temperature by DTA

T:(TG) : The temperature of weight loss starting by TG
T (TG) : The temperature of 50% weight loss by TG
E, : The activation energy from Ozawa’s plotting

1.5 M I "l_.' Ai" l‘.,'

J
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Q
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O % B R S
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Fig. 3 Ozawa’s plots
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Fig. 4 Mass spectrum of decomposition gas of ADN at initial stage
of decomposition
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Fig. 5 Mass spectrum of decomposition gas of ADN at the decomposi-
tion peak
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Fig. 6 Mass spectrum of decomposition gas of ADN at last stage
of decomposition
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Thermal decomposition characteristics of ammonium dinitramide (I )

by Yukio TAKISHITA* and Yasuhiro TERAMOTO*

Ammonium dinitramide (ADN) is a new none-chlorine energetic oxidizer of solid
rocket propellant. The reaction mechanism of thermal decomposition of ADN is not fully
understood. In this paper, we described the thermal decomposition characteristics of ADN
obtained by TG and DTA, and MS (Mass Spectroscopy).

The DTA/TG data exhibited that the activation energy was 110 kJ/mole in initial
stage, and 150 kJ/mole in terminal stage. Based on analysis of the mass spectra of decom-
position products, ADN evolved NO;, NH;: OH and NH; above the melting point (92T).

(*Third Research Center, TRDI, Japan Defense Agency 1—2—10, Sakae,

Tachikawa, Tokyo 190, Japan)
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