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B,O; : AL,O; : Ca0 : Na,O
The Influence of MnO, on Physical and Optical Properties of Glass in System
B,O; : ALLO; : CaO : Na,O
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Abstract

The objective of this research was to observe the effect of MnO, on the physical and optical
properties of borate ¢glass. Borate glasses were prepared in composition (40-x)B,05 : 20Al,05 : 20Ca0 :
20Na,O : xMnO, mol% which x is concentration varying from 0.0, 0.2, 0.4, 0.6, 0.8, and 1.0 mol%. The
results showed that glass samples were yellow-brown which corresponded with optical absorption
spectra of MnO, at 470 nm resulted from the transition state of Mn”* from EEgﬁ5T2g respectively. The
refractive index values were between 1.5416 to 1.5451 and density values were between 2.4688 to
24824 g/cmj. The color coordinates in CIEL*a*b* system measured by UV-visible spectrophotometer
were between 45.9873 to 80.1914, between 5.9479 to 21.7659, and between 13.1244 to 34.2164 for L*,
a* and b*, respectively. When the concentration of CoO increased, the L* value would decrease whereas
the a* and b* values would increase. The resulting color ranged from pale blue, decreasing along b* axis
to the dark blue and increasing along a* axis to the red.
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“The most common oxidation states of the metal manganese are +2, +3, +4, +6, and +7; the +2
oxidation state is the most stable”. fuile 20 §uAx 2557 210 https://www.boundless.com/
chemistry/textbooks/boundless-chemistry-textbook/transition-metals-22/chemistry-of-selected-
transition-metals-157/manganese-605-10537/

Chakradhar R.P.S., Sivaramaiah G., Rao J.L. & Gopl R.O.. (2005). EPR and Optical Investi gations of
Manganese lons in Alkali Lead Tetraborate Glasses. Spectrochimica Acta Part A: Molecular and

Biomolecular Spectroscopy, 62 (4-5), 761-768.
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