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ABSTRACT: The glasses with the composition of Li2O . 2 SiO2 . x ZrO2 • x TiO2 (where x = O; 
0,015; 0,031; 0,05; 0,075; 0,1; 0,15; 0,2) were prepared and the relationship between structural and 
selected parameters of thermal stability vs. crystallization has been studied by X-ray diffraction, IR 
spectia and thermal analysis. The order of thermal stability vs. crystallization of studied glass systems 
based on the results of XRD is increasing with higher addition both oxides. The .same order was 
obtained from the valu es of activation energy. /I 

KEY WORDS: thennal stability, oxide glasses, activation energy, zirconium, lithium 

I. INTRODUCTION

The crystallization kinetics of Li2O . 2 SiO2 . x ZrO2 • x TiO2 was investigated using DT A, XRD, 
and IR spectra studies. Moreover, the influence of nucleating agents such as TiO2, ZrO2 oxides, base 
glasses was elucidated. 

Glass ceramic materials are polycrystalline solids containing a residua! glassy phase prepared by 
melting glass and forming it into products that are subjected to controlled crystallization such that they 
possess a valuable combination of the favourable properties ofboth glasses and ceramics (1-3]. 
Consequently these polycrystalline materials produced via the controlled crystallization of glasses are 
finding many applications as engineering materials and domestic ware. ln fact, examined system is 
technologically important in several areas including glass and glass ceramics containing_ Li2Si2O5 and 
Li2SiO3, zirconia based refractoriness and enamels containing Li2ZrO3 (4, 5]. Glasses in the 
Li2O .  SiO2 system crystallize easily at temperatures .at which their viscosity is still high enough 
to retain the shape of a formed article, and consequently this system has been used as the basis 
of a number of glass - ceramics or crystallized glasses (6]. 

One of the first information about glasses is thermal stability vs. crystallization. In order 
to characterize the tendency of glass to crystallize it can be encountered that, as a criterion, 
characteristic temperatures from DT A curves, values of activation energy (E.), combined criteria such 
as E. / RT or the crystallization rate constant k(T) are used (7, 8].° ln this paper the relation between 
structural parameters (X-ray diffraction and IR spectral data) and kinetic parameters (the values of 
activation efiergy) for Li2O . 2 SiO2 . x ZrO2 . x TiO2 systems (where x = O; 0,0 I 5; 0,031; 0,05; 0,075; 
0,1; 0,15; 0,2) has been studied from the point ofview ofthennal stability vs. crystallization. 

2. EXPERIMENT AL

Preparation of glasses 

Analytical gr!}de reagents' of Li2CO3 , SiO2 and ZrSiO4 wc;e well mixed by bal I - milling and then 
melted in a platinum crucible at 1500 °C for 2 h. The melts were quenched by pouring them into 
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