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Fig.1 DTA and TG curves of 2-nitratoethyl-
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Table 1 Effect of flow rate (He) on the 1/3

order rate constant at 172C

Flow rate (ml/min) k (min-?) In k&

35 0. 0470 -3.06
60 0. 0476 -3.05
86 0. 0468 -3.06
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Table 2 Kinetic data for the decomposition of 2-

nitratoethylammonium  nitrate under

various atmospheres

Atmosphers | Order of reaction | Ea (kcal/mol)
Air 2/3 36.6
Stream of air 1/3 33.4
Stream of Nj 1/3 30.6
Stream of He 1/3 30.9
Stream of O3 2/3 32.5
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Table 3 Effect of H3O on the ignition temperature and the activation energy

Sample Ignition temperature & call;/‘:n o
EADN 194 14.3
EADN/H,0=2/1* 228 7.2
EAMN 247 12.8
EAMN/H,0=2/1° 335 12.3
EAMN/HNO,/H,0=1/0.51/0.54* 231 6.7

*Weight/Weight
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Thermal Decomposition of 2-Nitratoethylammonium Nitrate

by Yasutake HARA®, Hidetsugu NAKAMURA?®, Yoshikazu HIROSAKI*=

and Hideyo OSADA®*

The thermal reactivity of 2-nitratoethylammonium nitrate (ethanolamine di-
nitrate ; EADN) was studied by thermal analyses and kinetic measurements, and
the results were compared with the previous data for ethanolamine nitrate (EAMN).

EADN decomposes and ignites at a lower temperature than EAMN does, but

its decomposition is not so violent as the case of

EAMN. The order of the

reaction is 1/3 and the activation energy is 32.2 kcal/mo! instreams of air, N,

and He.

The decomposition of EADN is accelerated by addition of H: O, since -

ONO,; group of EADN is hydrolyzed with H;O and the resulting hydronium ion
or nitric acid may have an autocatalytic effect on the decomposition.
(*Department of Environmental Science, Kyushu Institute of Technology,
Sensui-machi, Tobata-ku, Kitakyushu-shi, Japan
**Nippon Oil & Fats Co., Ltd. Taketoyo Plant, Nishimon 82,
Taketoyo, Chita-gun, Aichi-ken, Japan)
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