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Abstract

E17235

In this research, glass with a composition of (65-x)SiO; : 25Na;0 : 10Ca0 : xMnO,
where x is 0.0, 0.10, 0.20, 0.30, 0.40 and 0.50 mol% was prepared by a normal melt-
quenching technique. The physical and optical properties of glass samples were
investigated. The results showed that the density increases with increasing MnO;
concentration. It indicates that replacing SiO, with small amount of MnO, results in the
increase of the average molecular weight of oxide ions in the glass because MnO, has
higher relative molecular mass than that of SiO,. The molar volume decreases with
increasing MnO, concentration due to the decrease in the bond length or the inter-
atomic spacing between the atoms. This may be attributed the increase in the stretching
force constants of the bonds inside the glass network. The refractive index, dielectric
constant, optical dielectric constant, molar refraction and reflection loss increases with
increasing MnO, content. The optical absorption spectra of the glasses were measured
in the wavelength range of 300-1,100 nm. The fundamental absorption edge of glasses
was determined from the optical absorption spectra. The absorption band peaked at 495
nm was observed. This absorption band is assigned to a single allowed 5Eg —>5T2g
transition which arises from the manganic (Mn3+) ions. The undoped glass sample was
colorless while the MnO, doped glasses were purple.

Keywords: Soda Lime Silicate Glass / MnO, / Optical Properties / Physical Properties
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