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WIPAKORN RITTISUT : PREPARATION AND LUMINESCENCE PROPERTIES OF ALKALI
ALUMINUM BORATE GLASSES DOPED WITH TRIVALENT RARE EARTH IONS. THESIS

ADVISOR : ASSOC. PROF. PRAPUN MANYUM, Ph.D. 188 PP.

Keyword: Lanthanides, Photoluminescence

The goal of this thesis is to investigate physical, luminescence, and optical
properties. of 25Li,0-5A1,05-XGd,05-(69-X) B,05-1.0R,05 doped with Cerium (Ce),
Samarium (Sm>*), Europium (Eu*), Terbium (Tb>*), and Dysprosium (Dy**) prepared by
conventional melt quenching technique at 1,200 °C for 3 hours. It is interesting to
understand the role of Gd,0O5 in lithium aluminum borate glass systems, which has
been known as a good host for various rare-earth oxides. The results show that doping
with Cerium (Ce®"), Samarium (Sm?"), Europium (Eu**), Terbium (Tb**), and Dysprosium
(Dy*") in high concentration increase the glasses molar volume due to the increasing
of NBOs in the glasses network. The emitted of absorption spectra study indicate
photon absorbing of glasses in the visible light and near infrared region. The emission
spectra of Cerium, Samarium, Europium, Terbium and Dysprosium doped glasses show
strongest emission at the wavelength of 350, 600, 614, 543 and 575 nm, respectively.
The optimum concentration of Ce®*, Sm*, Eu’*, Tb> and Dy** for the strongest
emission of Li,0-Al,05-Gd,05-B,05-R,05 is 0.5, 0.50, 3.0, 4.0 and. 1.0 mol%, respectively.
CIE 1931 chromaticity-investigation show that Sm>*, Eu*", Tb*>* and Dy*" doped glasses
emit the light with color orange, reddish orange, green and white respectively. These
kinds of luminescence functionality novel phosphor glasses could be a potential

candidate for solid-state material applications.
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