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Abstract

The ionic lattice energies were calcd. and the enthalpies of formation derived.  Entropies of formation were estd. and these combined with the enthalpies to yield free energies of formation.  AuF was unstable even to decompn. to Au and F atoms and the compd. could not exist at any accessible temp. CuF was extremely unstable to the disproportionation reaction, 2CuF = Cu + CuF2, and it is unlikely that CuF would be a stable ionic solid under any conditions of prepn.   
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Abstract

Theor. studies using spin-orbit averaged relativistic CI and plasma modeling techniques indicate AuF to be a stable gas-phase compd. and the dominant gas-phase species in the reaction of Au with O2 and CF4 between 1000 and 2700 K.  Accurate spectroscopic properties are predicted and a synthesis for AuF is proposed.  
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Abstract

The authors report the microwave spectrum of gold(I) fluoride, AuF, prepd. ny laser ablation of Au metal in the presence of an F precursor, and obsd. using a cavity pulsed jet Fourier transform microwave spectrometer.  The j = 1 - 0 transition has been measured for mols. in the ground and first excited vibrational states; its assignment was confirmed from the Au and F hyperfine structure, and by using different F precursors.  The equil. bond length re has been detd.   
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Abstract

We show, using D. Functional Theory calcns., that the phase diagram at T = 0 K of the 2/3 Au0 + 1/3 AuIIIF3 mixt. is greatly affected by the presence of elemental xenon.  The formation of a quasimol. XeAuIF adduct is expected at 16 GPa, if not precluded by a partial oxidn. of Xe at pressures exceeding 7.5 GPa.  The XeAuIF adduct should yield Xe and AuIF upon careful decompression at 14 GPa.  This contrasts with the behavior of a pure (2/3 Au, 1/3 AuF3) mixt., investigated by us recently, where direct synthesis of AuIF via a comproportionation reaction is expected at substantially larger pressures (23 GPa).  Presence of Xe thus facilitates the formation reaction by decreasing the required formation pressure by about one third.  The most stable detected polymorph of XeAuIF is monoclinic (P21lm) and it exhibits interesting features of the electronic band structure.   
