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The structure of xMoO3(100-x)[2P2O5·PbO] and xWO3(100-x)[2P2O5·PbO] glass systems with 0≤x≤50 mol% were investigated by IR, Raman and EPR spectroscopies that allowed us to identify the specific structural units which appear in these glasses.

Phosphate glasses generally have low glass transition temperatures and thermal expansion coefficients larger than those found for silicate glasses, making them candidates for some glass-to-metal sealing applications. In addition, phosphate glasses have been proposed as laser hosts and solid state ionic conductors [1].

Lead oxide has been used as a constituent in several borate and phosphate glasses in order to achieve useful physical properties. The P-O-Pb bonds which appear in lead-phosphate glasses offer these a chemical durability, reduce the dissolution rate and melting temperature. On the other hand the heavy Pb atoms offer these glasses special properties for use (like) shielding against high-energy nuclear radiation [2,3].

Many glass properties can be controlled by changing the structural units shape of the network former (P2O5). Tungsten and molybdenum-phosphate glasses belong to a group of glasses which incorporate distorted octahedral structural units [MeO6], (Me=Mo, W) within the glass network and whose structure is not well understood. Beside they exhibit interesting electrochemical properties and high ionic conductivity that makes them potential materials for electro-optical applications [4].

Our experimental results sowed that at low concentrations (x<30 mol%) of MoO3 and WO3 oxides, they play a strong modifier role which consists in the appearance of short chain phosphate units or ring structure, and finally a very strong depolimerization of the glass network.

At high content of molybdenum and tungsten oxides (x≥30 mol%) the Mo and W atoms prefer to bridge with oxygen that do not take part in PO4 units with the appearance of Pb-O-Mo or Pb-O-W bonds and thus playing a former role in these glasses. Similar behavior was observed by Karakassides et al. [5] in magnesium phosphate glasses.

References:

[1] J. J. Hudgens, R. K. Brow, D. R. Tallant, S. W. Martin, J. Non-Cryst. Solids 223, 21 (1998)

[2] K. El-Egili, H. Doweidar, Y. M. Moustafa, I. Abbas, Physica B 339, 237 (2003)

[3] P. Y. Shih, Materials Chemistry and Physics, 80, 299 (2003)

[4] F. Studer, A. Lebail, B. Raveau, J. Solid State Chem., 64, 414 (1986)

[5] M. A. Karakassides, A. Saranti, I. Koutselas, J. Non-Cryst. Solids, 347, 69 (2004)

