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Energetic ingredients work being carried out at the Air Force Research Laboratory has
made significant strides in the last year. In the area of monopropellant ingredients,
synthetic endeavors with oxyamines based materials have continued. Propylene
bisoxyamine, (NH2-O-CHo,- CH,-CH,-O-NH,),was investi gated as a precursor of a large
family of energetic salts. Both the monoprotonated as well as the diprotonated salts using
nitrate, perchlorate, dinitramide, as well as nitroformate anions were synthesized in high
yields and purities. This entire family of salts has friction and impact sensitivity issues,
and subsequent studies are being continued in order to complete a full manuscript, on
both this family as well as the previously reported ethylene bisoxyamine materials.

Nitrocyanamide salts were fully investigated, including the determination of the crystal
structures of the monomethylhydrazinium nitrocyanamide, methoxyammonium
nitrocyanamide, and the diaminoguanidinium nitrocyanamide. Most of the salts were
either impact/friction sensitive or had thermal stability problems. This work is currently
being written up into a full manuscript for publication.

A new class of energetic ionic liquids based on 1-alkyl-4-amino-1,2,4-triazolium cations
have been synthesized. They have been subsequently paired with energetic anions
including the nitrate, perchlorate, dinitramide, and nitrocyanamide. A majority of these
materials were recovered in high yield and purity, with melting points below room
temperature and high decomposition onsets. The salts had excellent thermal stability at
elevated temperatures as well as good to excellent safety properties. This area of work
has become one of the focal points of the HEDM research group at Edwards.
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