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Raman Spectroscopic Study on the Structure of CaO-MeO-
Si0,, MnO-Si0,, and FeO-Si0O, Slags

Masamitsu WAKO, Yasutaka IcUcHI, Shiro BAN-va,

Yuichiro NIsHINA, and Tasuku Fuwa

Synopsis :

A Raman spectral study has been carried out on the structures of glassy and transparent CaO-MeO-
Si0, ternary slags (MeO : Li,O, Na,O, K,O, MgO, SrO, and BaO), and of glassy and dark colored
MnO-SiO, and FeO-8i0O, slags.

Main Raman peaks are observed at the certain wavenumber shifts in all meta- or ortho- silicates of
Ca0O-MeO-Si0, ternary system, and degrees of the shift do not depend on the species of alkali or
alkaline earth elements, but do on the composition of a basic oxide. As a result, the structures of the
ternary slags can be deduced from those of the binary ones.

A back scattering method is applied for the measurement of dark colored samples, MnO-SiO, and
FeO-SiO, slags, which has not been carried out yet, and clear Raman spectra are successfully obtained.

Relation between variations in the Raman spectra and thermodynamic stabilities of silicates or ionic
properties of oxides is discussed.
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Fig. 1. Arrangement of Raman spectrometric
measurement.
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Fig. 2. Raman spectra of the alkali metal and
alkaline earth metal meta-silicates in the quen-
ched solids. (25 mol9,Ca0-25 mol9,MeO-50
mol9,Si0,)
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Table 1. Relationship between the number of non-bridging oxygen per silicon atom and the
wavenumber shift at which the main Raman line appears.

Silicate MeO
composition mol%

Bonding states
of bound oxygens

Number of non-
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Wavenumber shift of
the main Raman line

0
: |
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o}
|
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|
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Table 2. Electro-negativity of cation and ion-
oxygen attraction in oxides.

Electro-negativity Ion-oxygen

Oxide of cation attraction
K20 0.8 0.27
Naj0 0.9 0.36
Liy0 0.95 0.50
BaQ 0.9 0.53
Sro 1.0 0.63
Ca0 1.0 0.70
MnO 1.4 0.83
FeO 1.7 0.87
MgO 1.2 0.95
Fey04 1.8 1.50
S1i0y 1.8 2.44
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Fig. 8. Free energy of formation of binary sili-
cates (1550°C) (PbO-SiO, : 1000°C) by Rich-
ardson, Jeffes and Withersl®,
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