 Quantum chemical estimation of the structure, stability and
 superacidic properties of H-RhFn (n = 1–7) species.
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Abstract 
The proposed superacid series H-RhFn (n = 1-7) with quantum chemical calculations are studied by density functional theory (DFT) calculation using B3LYP method. The new superacid series has been obtained by protonation of RhFn superhalogen complexes [1]. Its various molecular geometries were optimized so as to converge it to the global minima. Additionally, normal mode frequency calculations were  also undertaken for all geometries in order to verify that they belong to global minima. The gas phase acidity is analyzed by calculating deprotonation free energy (∆Gacid). The proposed superacids have ∆Gacid values that are comparable to Fluoroantimonic acid H-SbF6 which is the strongest superacid having ∆Gacid value of 255.5 kCal/mol [2]. The superacids are playing a key role in the protonation of diversity of substances. All the proposed super acids are checked with principle of maximum hardness to determine their relative stability.
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Figure 1. Optimized geometry of H-RhF4 with bond length of 1.8 Å between Rh and F atom and 1.5 Å between Rh and H atom.
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