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ABSTRACT

Recently, environmental sustainability of the transitional explosives and propellants is an issue of
growing importance in energetic materials. For examples, ammonium perchlorate(AP) as an solid
propellants oxidizer could create a poisonous gas and atmospheric pollutions, such as HCl. Among the
several oxidizers, hydrazinium nitroformate(HNF) is an effective candidate substance for eco-friendly
oxidizer, which has high density, pressure index, and less smog generating property during
combustion for the Divert and Attitude Control System(DACS). This study was confirmed a synthesis
through various conditions, was performed for the essential data of solubility the crystallization

process. Also, crystallization process such as cooling, drowning-out and sonication were performed.
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perchlorate(AP)7} #74%<¢ #AZ diF =i , gA A3t dAlele w1 A ek AT2].
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Fig. 1 Synthesis of nitroform salts.
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Fig. 2 Synthesis of NF[12].
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Fig. 4 Synthesis of HNF from AA.
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Fig. 5 'H, ®C, "N NMR spectra of HNF[7.
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Table 1. Physical properties of HNF[7].
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Compound density® [g cm™] T’ [TC] Tae” [TC] AHE [Keal . mol™]
HNF(this work) 1.88 128 131 -13
HNF(other work) 1.86~1.94 128 132 0.8~2.3

RDX 1.82 206 230 16

Compound P! [GPa] vD® [m.s7] IS [1] FS® [N]
HNF(this work) 35.4 8858 4 28
HNF(other work) 34.3 8948~9286 2~4 16~36

RDX 35.2 8977 7.4 120

“X-ray density (25C). "Melting and thermal decomposition temperature under nitrogen gas (DSC, 10Cmin™). “Heat of
formation (calculated via Gaussian 09). ¢ Calculated detonation pressure (EXPLOS5 V5.05). ©Calculated detonation velocity
(EXPLO5 V5.05). fImpact sensitivity (BAM drop hammer). & Friction sensitivity (BAM friction tester).
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Fig. 7 Solubility of HNF.

Table 2. Enthalpy of Dissolution.

MeOH EtOH
A gissH (KJ. mol™) 19.77 25.35
2 gissS (KJ. mol™) 736.85 868.04
Methanol®] 7% ethanol®.t} HNFe| o3t &3]

w7} =e oz s dtkFig. 7).
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Fig. 8 SEM image of HNF((a) as synthesized and (b)
cooling recrystallization).

Fig. 10 SEM image of HNF(Sonication).
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