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Fig.1  The relative energy profiles obtained from the CBS-
QB3 calculations for the decomposition of DN™ in gas-phase

and in THF solution (data were taken from Ref. [23])
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Fig. 2

Gibbs free energies relative HDN ( I ) for HDN's isomer I, its conformers and their interconnecting transition states

(k) - mol™). (Intermolecular double proton transfer transition states are depicted in red and superscript star, the energies are ob-

tained at the B3LYP/6-31+G(d,p) level (up-panel). The lower panel is relative enthalpies of HDN's isomer I relative I at the

CBS-QB3 level, the data were taken from Ref. [40])
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Review on Theoretical Investigations of the Thermal Decomposition of Ammonium Dinitramide

WANG Zhi-yin, XU Qiong, ZHANG Tian-lei, WANG Rui

(Institute of Theoretical and Computational Chemistry, School of Chemical and Environmental Sciences, Shaanxi University of Technology, Hanzhong 723001, China)

Abstract: Basic properties of the thermal decomposition reaction of ammonium dinitramide (ADN) were introduced. Theoretical
investigation results of ADN decomposition reactions were summarized. The effect of solvent on the decomposition behavior of
AND in the DN™ model was analyzed. The advantage of path for decomposition of different proton transfer isomers in dinitramide
acid (HDN), HDN, and ADN, cluster model and the effects of the double proton transfer process of the intramolecular and inter-
molecular on the formation and decomposition reaction of different isomers were compared. The reason of trace water in (H,O),
-+NH, " [ON(O)NNO, ] (n=1,2,3)and ADN, cluster model on the abnormal decomposition behavior of ADN was discussed.
Different theoretical model reveals the essence of the decomposition reaction of ADN to a certain extent, the kinetic parameters
obtained in the larger ADN, clusters agree with the experimental results well. Study shows that the introduction of the QM-MM
method, which is suitable for the larger ADN clusters and solvation model in the liquid phase and gas phase, will play an impor-
tant role to obtain the relevant thermodynamic and kinetic parameters of ADN involved in the application process.

Key words: energetic materials; ammonium dinitramide (ADN) ; dinitramic acid (HDN) ; first principle; thermal decomposition;
green propellant
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