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Statement of the problem: In this work we investigated the AuNPs formation in  lead flint glasses K2O-PbO-SiO2 in the range 
10 – 40% mass PbO (K2O 10%, SiO2 50 – 80%). Although this triple system is well known and commercially available, 

its structural model has not been developed yet.  The binary PbO-SiO2 system is now considered as a system of two glass 
formers, where a SiO4 network is continuously substituted by PbOx network. Potassium oxide is a modifier that breaks the 
silica network at lower concentrations of PbO than in binary system. In this research we aimed to observe if the formation of 
AuNP depends on the lead oxide content in glass. It has been shown that color of glasses with different lead content (10 – 40% 
PbO) change from red to reddish-brown. The formation of AuNP in glass containing 40% PbO occurs spontaneously without 
additional heat treatment (self-striking). We explain it with structural changes in glass matrix. In high lead glasses the plasmon 
peak is downshifted upon prolonged striking or temperature increase, while in glasses with PbO content up to 30% (mass) the 
same treatment results in bathochromic shift of AuNP plasmon.  Therefore, when the glass with 40% PbO is heated at 600°C for 
1 hour, plasmon band is at 538 nm. After striking at 750°C for 2 hours plasmon band shifts to 514 nm. The structural changes 
in high PbO glass may be explained by large radius of lead. To verify it we introduced erbium. Luminescence spectra did not 
reveal significant interactions between AuNPs and erbium. We can conclude that in K2O-PbO-SiO2 system with high lead 
content the Ostwald ripening is violated. As no AuNPs interaction with Er or PbOx networks observed, we assume that high 
concentration of lead increases viscosity of the glass and therefore AuNPs tend to dissolve.
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