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xCuO(1-x)[P2O5·CaF2] glass system with 0 ≤ x ≤ 40 mol% was prepared and investigated in order to evidence the structural changes induced by the Cu2+ ions in the glass network.


EPR spectra of these glasses with x < 10 mol% are typical for isolated Cu2+ ions in a Td coordination [1.2]. This type of coordination explains the relative high values obtained for g║ (~2.42) and the relative small values obtained for A║ (~ 131·10-4 cm-1). For x >10 mol% the shape of the spectra is changing and a large band (∆B = 307 Gs ) typical for clustered ions Cu2+-Cu2+ appears. The number of clustered ions increases with the increasing of CuO content [3].


Raman spectra of these glasses put in evidence the main vibrational bands for the in-chain P-O-P stretching (~700 cm-1) and of out-of-chain PO2- stretching (~ 1200 cm-1). The main band near 700 cm-1 decreases in intensity and that near 1200 cm-1 increases in intensity with the increasing of the CuO content, revealing a depolymerization of the phosphate network [4].


The copper cluster formation and the depolymerization of the phosphate network at high CuO content show a good correlation between EPR and Raman data. The evidenced structural changes are related with significant magnetic and optic properties of these materials [5].

REFERENCES

1. C. Mercier, G.Palavit, L. Montagne, C. Follet-Houttemane, C.R. Chimie 5, 693  (2002) 

2. O. Cozar, I. Ardelean, J. Non-Crystall. Sol. 92, 278 (1987) 

3. R. Murali Krishna, J.-J. Andre, R.P. Pant, V. P. Seth, J. Non-Crystall. Sol. 232-234, 509 (1998) 

4. J. Koo, B.S. Bae, H. K. Na, J. Non-Crystall. Sol. 212, 173 (1997) 

5. M. A. Salim, G.D. Khattak, M. Sakhawat Hussain, J. Non-Crystall. Sol. 185, 101 (1995) 

