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 The work done in this thesis has a technological motivation and a scientific motivation as 

well. The technological motivation stems from the need for new plasma display phosphors with 

high efficiency and with good resistance to radiation and ion impact damage. This lead to 

systems within the borosilicate family: MO-B2O3-SiO2 (MO = MgO, CaO, SrO, and BaO), 

Ln2O3-B2O3-SiO2 (Ln = La, Gd, Y, and Lu), and MO-Al2O3-B2O3-SiO2 (MO = MgO, ZnO, CaO, 

SrO, and BaO), and in particular host compounds with the stillwellite, danburite, and 

grandidierite structures. The scientific motivation is based on the excitation transfer mechanisms 

that remains poorly understood. The borosilicates provide useful platforms to experiment with 

excitation transfer. The results of this work have led to successfully devising new procedures for 

the hydrothermal synthesis of several phase pure materials within the borosilicate systems. Since 

the borosilicates are very sensitive to boron loss, this success occurred after a considerable 

amount of experimentation where several parameters were explored such as the starting 

materials, the reaction temperature, the applied pressure, and the duration of the reaction. The 

product powders for each structure were indexed and matched against the appropriate ICDD 

standard cards, and the unit cell dimensions were calculated. Consequently, the work done in the 

present investigation has led to the discovery of several new luminescent materials. Their 

photoluminescence and excitation spectra were studied and the results were consolidated in a 

series of energy level diagrams. The new luminescent materials are: (1) Four rare earth 

borosilicates with the stillwellite structure: LaBSiO5:Ce 3+, LaBSiO5:Tb3+, LaBSiO5:Ce 3+/Tb3+, 

and LaBSiO5:Eu3+. (2) A rare earth borosilicate with a monoclinic distortion: GdBSiO 5:Eu3+. 

(3) An alkaline earth borosilicate, CaB2Si2O8:Eu2+, with the danburite structure. (4) Two alkaline 

earth alumino-borosilicate, MgAlBSiO9:Tb3+ and MgAlBSiO9:Ce3+:Tb3+, with the grandidierite 

structure. 


