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ABSTRACT: Viscosity, density, thermal expansion, glass transition temperature, refractive index,
molar refraction, and chemical durability of compositional series of Na,0-K,0-ZnO-Ca0O-Zr0,-SiO,
glasses containing | and 3 mol. % ZrO, were measured and interpreted according to the network-
forming / modifying activities of particular oxides. The influence of ZrO, / SiO,, ZnO / Ca0, and K,O
/ NayO substitution on measurecd physical and chemical properties was detected. The regression

y formulae describing the temperature and composition dependence of the above properties were
proposed.

l PROPERTIES OF SELECTED ZIRCONIA CONTAINING SILICATE GLASSES
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1. INTRODUCTION

The tendency to produce crystal glass without toxic elements like BaO and PbO is observed in recent
years. The most suitable elements to substitute harmful oxides belong to fourth group of periodical
table (e.g. ZrO- and TiO,). Addition of ZrO, has positive influence on hydrolytic durability, refractive
index and density of glasses. On the other hand, it increases the glass transition temperature and
‘ viscosity thereby increases the melting temperature [1, 2]. In silicate glasses with lower ZrO, amount
(1-4 wt. %) Farges and Calas [3] found Zr to be mainly 6coordinated. The abundance of 6-coordinated
Zr should increase with melt depolymerization as a result of the increasing network modifier content.
The possible structural model of 6coordinated zirconium in silicate glasses based on the EXAFS study
[4] consists in ZrO, octahedron with four bridging and two non-bridging oxygen atoms (schematically
[ZrO204/2]*). Thus, ZrO, not only takes part in the formation of the silicate network, but in addition
| it heals the broken Si-O-Si bridges according to the reaction:

4 =§i-0- + Zr02— 2 =Si-O-Si= + [Zr0:042]s- — (1)

The literature data concerning the composition - property relationships for more than three component
| zirconia containing silicate systems are relatively scarce [5, 6]. Therefore the effect of the equimolar
| ZrO, / Si0,, ZnO / Ca0, and K,0 / Na,O substitution in the Na,0-K,0-Ca0-Zn0O-Zr0,-Si0O, system
is aimed in the present work.

2. EXPERIMENTAL PART

The glass batches were prepared by mixing of powdered Na,CO; (AFT, p.a.), K;COs (Fluka, p.a.),
ZnO (Fluka, p.a.), ZrSiO, (Aldrich, p.a.) and SiO; (AFT, min. 96.5 %). Sodium sulphate (AFT, p.a.)
and potassium sulphate (Lachema, p.a.) were used as fining agents. Glasses were melted in Pt-10%Rh
crucible in superkanthal furnace at temperature of 1600°C for two-three hours in ambient atmosphere.
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