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High Field EPR Study of Catalytically Active Polyoxometalates [Cu(H2O)(TiO)2(AsW9O33)2]12-
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      The goal of this study was to examine the use of HFEPR to characterize the family of polyoxometalates  [TMII(H2O)(TiO)2(AsW9O33)2]12( (TM = Co, Ni, Cu), Fig. 1. Because of their catalytic and biochemical applications, these polyoxometalates (POMs) have recently gained interest.1 All three POMs are isostructural, composed of two [AsW9O33]9( building blocks connected by two penta-coordinated Ti4+ ions and one penta-coordinated TM2+ ion. To augment the x-ray and optical and electrochemical studies high-field electron paramagnetic resonance spectroscopy (HF-EPR) was used to characterize their electronic ground state and related magnetic properties.2 

Experimental 

[image: image5.jpg]       All three POMs were synthesized by the Kortz group at Jacobs University. X-band (9.8 GHz) powder EPR spectra were measured using a Bruker Elexsys 500 spectrometer available at FSU Chemistry Department. Variable temperature HF-EPR powder spectra at 240 GHz were measured using a heterodyne spectrometer employing a 12.5 T superconducting magnet at NHMFL. Variable temperatures from 4 to 295 K were achieved using an Oxford cryostat.  

Results and Discussion

       Fig. 2 shows some typical EPR spectra of the Cu- POM at X band (9.8 GHz) (2a) and at high frequency (240 GHz) (2b). The X-band spectrum indicated anisotropic environment. The 240 GHz spectrum (Fig. 2b) is characteristic of Cu2+ (S = 1/2) in a rhombic local environment. HF-EPR is an invaluable tool essential for studying these novel materials. Similar systematic data have been obtained on several related compounds; detailed analysis is in progress. 

Conclusions
       This study once again demonstrates how the high spectral resolution afforded by HF-EPR enables detection of the finer features in the electronic structure and bonding geometry of a large paramagnetic POM complex such as Cu-POM.       
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Fig. 1. Crystal structure of


 Co-POM.
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Fig. 2. X-Band (a) and 240 GHz (b) spectra 


of Cu-POM. 









