SPECTROSCOPIC INVESTIGATION OF TETRANUCLEAR Cr(III) CLUSTERS ENCAPSULATED IN SOME POLYOXOMETALATES COMPLEXES
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Polyoxometalates incorporating metallic ions often have utility in medicine, catalysis, material science and biology. During the last years, sandwich-type heteropolymetalates encapsulating clusters of early transition metals have received much attention both from applied and fundamental research perspectives. 


The sandwich-type Na6[Cr4(H2O)2(AsW9O34)2]∙18H2O complex was prepared and investigated through spectroscopic (FT-IR, UV-VIS, ESR) methods and magnetic susceptibility measurements.


The analysis of the co-ordination mode of transition metal ions was made by means comparison between the FT-IR spectra of the sandwich-type complex with those of  Na9[AsW9O34]∙11H2O. The relatively small shift (7 cm-1) of the νasym(W=Ot) vibration band  is due to the fact the terminal Od atoms are not involved in the co-ordination. The opposite shift of νasym(W-Oe-W) and νasym(W-Oc-W) frequencies for the bonding from the belt region shows the co-ordination of each metallic ion at oxygen atoms from corner-sharing octahedra. 


The UV electronic spectra of the sandwich- type complex and of the ligand contain two bands characteristic for the ligand to metal charge transfer in the heteropolymetalate frame. The more intense band corresponding to the p((Ot)(d(((W) transitions is centered at 49100cm-1 both in the ligand and complexes spectra. This is in agreement with the co-ordination of the metallic ions in the lacunars region of the trivacant ligand and not to the terminal oxygen atoms. The broader band centered at 39732 cm-1 in the ligand spectrum belongs to p((Oc,e)(d(((W) change transfer transition in the tricentic bonds.This charge transfer band appear as to shoulder at 39828 and 36054 cm-1 and can be attributed to the geometrical changes (lengths and angles0 of the polyanion after the chromium coordination.


The visible electronic spectra performed in aqueous solutions of the complex presents two bands centered at 16770 and 21200 cm-1 and are assignable to 4A2g(F)( 4F2g(F) and 4A2g(F) ( 4F1g(F) transitions for Cr(III) ions in a Oh environment.


The inverse of the magnetic susceptibility corrected by diamagnetism follows a Curie-Weiss behavior with the effective magnetic moment (eff = 10.66μB corresponding to one S = 5 ground state. The ions Cr(III) are antiferomagneticaly coupled, the value of the Curie – Weiss temperature being negative ( θ = -6.1K) .


The powder ESR spectrum of the complex at room and T=80 K temperatures show an isotropic and very large signal (≈ 2495 G) centered at g = 1.963. The form of the spectrum indicates the presence of  coupled Cr (III) ions with the octahedral local symmetry. 

