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THEORY AND SYNTHESIS OF NEW HIGH ENERGY DENSITY
MATERIALS

Karl O. Christe, William W. Wilson, Greg W. Drake, Jeff A. Sheehy, Jerry A.
Boatz, Berthold Hoge, Ross 1. Wagner, and Xiongzhi Zhang
Raytheon STX and Propulsion Sciences and Advanced Concepts, Air Force
Research Laboratory, Edwards Air Force Base, CA 93524-760, and Loker
Hydrocarbon Research Institute, University of Southern California, Los Angeles,
CA 90089

~ Efforts are described to combine the NF4+ cation with highly energetic anions, such as NOZ',
NO,, and N(NO,), " In the case of NO;, the NO, anion was fluorinated already at very low
temperatures by NF4+ to give fluorine nitrate in high yield. In the case of NOz', the reaction with
N'F4+ yielded an unknown unstable decomposition product in low yield, but the reaction was
very difficult to control and consistently exploded. In the case of N(NOZ)Z', again no stable salt
was formed and a thermally unstable decomposition product, probably FN(NO,),, was observed
by ’FNMR spectroscopy.

In search for new difluoroaminating agents, attempts were made to prepare SO,(NF,), from
N,F, and either SO, or SO,CI, using thermal or photholytic methods. Only the previously

known compounds, FSO,NF, and CISO,NF,, were obtained.
The possibility of stabilizing ozone by protonation in superacid solution was investigated. It was

found that ozone does not form a stable 03H+ cation at temperatures as low as -78 C.
The synthesis and reactions of oxidative oxygenators, which might lead to the novel oxidizer

CIF,O, were explored. It was found that HOF does not oxygenate CIF;, CIF,0, BrF; or IF;.
" Attempts to repeat a previously reported synthesis of HZOF salts from XeF and water, which
had been claimed to be cabable of oxygenating CIF, to CIF,0, revealed that the previous claims
* are incorrect. No evidence for the existence of HZOF+ salts was found. Instead a novel oxygen
brldged water adduct of XeF+ is formed in these systems. When reacted with CIF;, this adduct
forms ClO2 salts and not ClF O salts, as previously claimed.
. The CIF, SbF " and 0, SbF " salts were prepared and their crystal structure were determined.
In the area of high coordmatlon number compounds our studies of the pentagonal planar IF

anion and the pentagonal bipyramidal SbF “and B1F " anions were completed and written up in

manuscript form.
Extensive use of electronic structure calculations was made in these studies to determine the
geometries, stabilities, vibrational and NMR spectra of these molecules.
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