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Reliable and more efficient solid-state light source technologies are increasingly in demand, especially for 

cost-sensitive applications. So far, blue LED chip and down converting phosphor emitting in green-yellow range is the 

most common approch for white light generation with LEDs. However, thermal degradation enhanced at high emission 

power and poor color rendering limits the use of the phosphor-converted white LEDs in more widespread lighting 

applications. Fortunately, silicate glass phosphors exhibit superior thermal performance and can take advantage of 

mature glass processing technologies significantly reducing their cost. The color rendering properties of glass phosphors 

can be improved by altering the composition as well as doping of the glass host. As a result, glass phoshors in 

combination with blue LEDs are a suitable solution in comercial production of high brightness solid-state white light 

sources. 

We investigated heat treated two-component silicate glasses with composition BaO-2SiO2 and SrO-2SiO2 doped 

with Ce, Dy, Eu, and Tb activators. After glass production, BaO-2SiO2 was further treated at 850 °C, 900 °C and 950 °C 

for 1 hour. SrO-2SiO2 glass was heat treated at 800 °C, 850 °C and 900 °C for 1 hour. The samples were produced in 

Belarusian State Technical University. 

The light emission properties of the samples under study were investigated by measuring their photoluminescence 

(PL) spectra. The measurements were performed using microscope system WITec Alpha 300 S operated in confocal 

mode. The PL spectra were recorded using a spectrometer with a thermoelectrically cooled CCD camera. CW laser 

diode emitting at 405 nm (ALPHALAS) was exploited for excitation. All measurements were performed at room 

temperature. 

 

  

Fig. 1 Spatially averaged photoluminescence spectra of BaO-2SiO2 and SrO-2SiO2 glasses doped with Eu (a) 

and of Ce doped BaO-2SiO2 glasses after thermal treatment at different temperatures (indicated) (b). 

Our results show that PL emission from two-component silicate glasses doped with rare earth ions is affected by 

glass composition and thermal treatment conditions. As seen in Fig. 1 (a), where the characteristic spectra from Ba and 

Sr glasses doped with Eu are presented, the ratio of emission from Eu
2+

 and Eu
3+

 ions can be controlled by changing the 

composition of the glass matrix. This is probably caused by Eu ions undergoing additional reduction during the 

annealing process. The PL spectra presented in Fig. 1 (b) show that the temperature during thermal treatment can cause 

different internal structure of the glass resulting in different emission spectra when comparing with that in the untreated 

glass. We also performed rapid aging experiments showing that the glass composition and the annealing temperature 

have an affect on long term stability of the silicate glass. Color coordinates calculations have also been performed.  

The results show that the PL spectrum is tunable by varying the glass composition, controlled doping, and thermal 

treatment. This confirms that two component silicate glasses are prospective candidates for improved phosphor-based 

white LEDs. 


