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Articles with the modification of traditional glass ionomer cement with niobium oxide have been 
analyzed. Ostend work results with modifications glass Nb2O5. Described is a test of the samples 
obtained. Conclusions are made regarding the influence of niobium oxide on the R2O-SiO2-Nb2O5 
system. 
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Review of literary sources. 

The influence of many oxides on the properties of glass is well-known. Most of them have 
been already investigated, which allows to analytically calculate the required property by the 
rules of additivity. 

In our work we consider a niobium-containing glass, information on which is substantially 
limited. 

Existing data from a number of authors indicate a significant influence of Nb2O5 on 
density, crystallization, refractive index of glass and, which is essential, on its biocompatibility. 
Based on niobium-containing glass, optical lenses are obtained, lately, niobium oxide has 
become a component of glass to obtain glass-ionomer cements for dentistry [1]. 

Influence of niobium oxide in the R2O-SiO2-Nb2O5 system. 

In this work, glass of the model system R2O(Na2O, K2O)-SiO2-Nb2O5 was investigated. 
The content of Nb2O5 was varied within the range of 18-25 mass %. Glass was melted from 
chemically pure materials at a temperature of 950°С. The obtained glass qualitatively melted 
without visible defects. 

For all glass samples, density, water resistance, microhardness, and thermal coefficient of 
linear expansion(TCLE) were determined. It was established that with an increase of Nb2O5 in 
the content from 20% to 27%, the microhardness increases by 800 MPa. 

Important are the results of determining the TCLE from a practical point of view. So, for 

glass containing Nb2O5 27 mass %, TCLE in the range of 20-300⁰ С is 178·10⁻⁷ deg⁻¹, and with a 

content of 22 mass % it is 191·10⁻⁷ deg⁻¹. This indicates a more compacted structure of glass 

with the applying of Nb2O5. 
As for water resistance, it is fairly low for all glass samples. However, applying of Nb2O5 

instead of alkaline oxides increases this parameter significantly. 

Conclusions. 

A radical step in the matter of the synthesis of glass in this system will be sol-gel 
technology, the basis of which is currently being tested. 

It is quite obvious that glass for glass-ionomer cements with high rates requires further 
modification of its composition. 


