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Table 1 Elementary analysis of ADN (wt%)

Elements Experimental Theoretical
C 0.00 ( 0.00) 0.00
H 3.09 (—0.16) 3.25
N 45.10 (—0.06) 45.16
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Fig. 1 Typical TG-DTA curve of ADN
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Fig. 2 Infrared spectrum of ADN

Table 2 Solubility of ADN in organic solvents
(g in 100 g of solvent)

Solvents

Dichloromethane 0.00
Acetonitrile 17.30
Ethyl acetate 0.12
Ethanol 28.55
Methanol 90.53
2 - Propanol 21.24
Benzene 0.00
Acetone 84.97
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Fig. 3 Hygroscopicity test
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Table 3 Observed properties of energetic materials

Substance (Mw) ADN(124) HNF(183) RDX(222) HMX (296)
Crystal density( g /ml) 1.812 1.857 1.800 1.893
Heat of formation (Kj/mol) ~146 —69.1 +49.8 +66.9
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Fig. 4 A photograph of coagulated ADN
(wet state)
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Fig. 5 A micrograph of coagulated ADN
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Table 4 Results of sensitivity test

Test needle

coagulated

powder

prismatic

Ignition temperature
for 4sec. dely(C)

194

(220)

202

194

Drop hammer test
(class)

1

1

3

3

Friction test
(class)

6

6

7

7

Electrostatic
spark test (Eso : J)

3.5

4.3

2.7

3.7
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New synthetic method and properties gf ammonium dinitramide

by Hideo HATANO*, Toshio ONDA*, Kazuo SHIINO*
Shigefumi MIYAZAKI** and Shin MATSUURA**

Ammonium dinitramide (hereafter called ADN) can be used as an excellent oxidizer
for high performance solid propellants, because it has much available oxygen. Further-
more, this propellant is smokeless, since ADN has no halogen resulting in generation of
smoke on burning. ADN can be obtained by a new synthetic method which uses urea as star-
ting substance and acquires nitrourea as intermediate product. According to this method,
the yield is about 15% based on the amount of nitrourea. And the physical broberties of
ADN has been determined. The hygroscopicity of this ADN is slightly higher than that of
ammonium nitrate. So, it is recommended to handle this substance at 509 of relative
humidity or below. Moreover, sensitivity test of the ADN has been carried out on four types
of crystal. As the result, it has been found out that powder and prismatic types of the ADN
are more insensitive than coagulated and needle types.
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**Research & Developement Center, Nissan Motor Co. Ltd.,21—1 Matobashin-
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