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PENPRAPA PUNPAI : NIR LUMINESCENCE CHARACTERISTICS OF
Te-DOPED GLASSES. THESIS ADVISOR : ASSOC. PROF. SHIGEKI

MORIMOTO, Ph.D., 98 PP.

TELLURIUM OXIDE/NEAR INFRARED LUMINESCENCE/COLOR CENTER/

LUMINESCENCE CENTER/REDOX EQUILIBRIUM

The color center, near-infrared (NIR) luminescent center and NIR
luminescence characteristics of Te-doped glasses were investigated based on redox
equilibrium. The relationship between the valence state and the factors affecting the
redox equilibrium i.e. melting temperature, glass composition, Te concentration and
addition of carbon as a reducing agent were investigated in Te-containing borate
glasses and soda-lime-silicate glasses. In addition, structure and properties of Te-
containing borate glasses were studied.

It was found that the formation of color center and NIR luminescent center and
luminescent characteristic of Te- containing glasses were strongly affected by redox
equilibrium. In oxidizing condition, color center and NIR luminescent center were not
formed, and hence NIR luminescence could not be detected. In strongly reducing
condition, glasses appear to be brown to black color and finally Te metal colloids
deposited in borate glasses and also NIR luminescence was not observed.

In soda-lime-silicate glass, the formation process of Te metallic colloids was
not observed due to low concentration of 1.0 wt% TeO, in soda-lime-silicate glass as
compared to 19 wt% in borate glass. Thus, carbon reduces TeO, to Te atoms or
molecules, the concentration of these species becomes to be high and they gather

together, grow and form Te metallic colloids in borate glass. It is considered that the



concentration of the Te atoms or molecules in soda-lime-silicate glass is lower than
borate glass and hence the formation process of Te metallic colloids was not observed.
Furthermore, it is noted that the C/TeO ratio also affects the formation of luminescent
center, the optimum ratio of C/TeQO; is 0.3 for maximum NIR luminescent intensity of
TeO, doped soda-lime-silicate glass.

Consequently, in soda-lime-silicate glass, the color center and NIR
luminescent center were formed by Te,” and the absorption band and NIR

luminescence appear at around 630 nm and 1200 nm, respectively.
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