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Abstract

£3k A

A new solid oxidizer, pyridinium dinitramide (Py-DN) is a low toxic energetic material which can be utilized as a HPGP
(high performance green propellant). In this work, Py-DN was synthesized using various starting materials including potassium
sulfamate, pyridine hydrochloride, strong nitric acid and sulfuric acid. Physical and chemical properties of the Py-DN were
characterized using UV-Vis, FT-IR and a thermal analyzer and their properties were compared to those of previously prepared
salts including ammonium dinitramide[ADN, NH4N(NO,),] and guanidine dinitramide{GDN, NH,C(NH2)NH>N(NO,),] in our
lab. Endothermic and exothermic decomposition temperatures of Py-DN were 77.4 C and 144.7 C, respectively. The combus-
tion caloric value was 1739 J/g, which is thermally more sensitive than that of conventional dinitramides. It may enable to
lower the decomposition temperature, which can reduce preheating temperature required for satellite thruster applications.
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Figure 1. Schematic synthesis process of Py-DN.
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Figure 2. IR spectra of synthesized Py-DN.
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Figure 3. UV-Vis absorbance of synthesized Py-DN.
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Figure 4. XRD peaks of test dinitramides.

Figure 5. SEM images of synthesized Py-DN.
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Figure 6. DSC curves of Py-DN, ADN and GDN.
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Table 1. Thermal Properties of Py-DN, ADN and GDN

Melting Decomposition
Tw (C) Enthalpy (J/g) T (C) Enthalpy (J/g)
Py-DN 77.4 105 144.7 1,739
ADN 93.5 127 185.2 2,075
GDN 100.2 26 191.6 1,310
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