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Abstract A floating solidification technique is a process applied extensively to the production of glass plates. We used
the technique for fabrication of Si plate. We used the proper liquid substrate material of 50 wt% SiQ - 21 wt% AlLO; -
29 wt% MnO, after studying ternary phase diagram of various oxides systems. The liquid substrate material has proper
properties in the aspects of temperature, density and reactivity. But results showed some problems in fluidity and surface

tension of the liquid substrate material.
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Table 1

Properties of Si

Properties Value

Density at 20°C 2.33 g/em®
Melt density at melting point 2.55 g/cm®
Melting point 1420°C

Boiling point 2630°C
Specific heat 80~120°C 0.754 J/g°C
Melt specific heat 1.222 J/g°C
Coefficient of linear thermal expansion 2.33x10%°C
Heat conductivity at 20°C 1.256 J/(cm s °C)
Latent heat of fusion 1402 J/g
Surface tension at 1420°C 720 X 10° N/cm
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Table 2

Density of various oxides

Oxide Density g/em’
MnO 5.45

Mn203 4.50

Ml’l304 4.80

FegO3 5.24

ALO, 3.97

SiO, 2.60
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Table 3
Eutectic temperature of each ternary system

Ternary system Eutectic temperature (°C)
FeO-AlL,05-Si0, 1083
Si0,-MnO-Mn,04 1220
Si0,-AlL,O3-MnO 1140
Si0,-FeO-MnO 1185
Si0y-Mn;0,-Fe;0, 1205
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Fig. 1. Ternary phase diagram of Si0’-AL0;-MnO system.
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Fig. 2. Induction Melting and floating solidification
equipment for Si plate.
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Fig. 3. Solid Si floated on the liquid substrate material.

Ar-Si
720 dyne/cm

419 dyne/cm
Ar - Substrate

Si - Substrate

Fig. 5. Angle relation of the surface tension at the
interface.
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Fig. 6. SEM image of the interface between the Si and
liquid substrate material.
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Fig. 7. EDS analysis of the phase in the liquid substrate
material.
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