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ABSTRACT

The numerical simulation has been carried out on the directional solidification (DS) system for the growth of multi-crystalline silicon (mc-Si) ingot. During the growth period,

different rate of argon flow has been

Investigated. Oxygen and Carbon decrease when the argon flow rate increases. In the overall growth process, the argon gas flow rate is divided

Into N/3 hours for different cases. Case-A (1/3) growth period 10 LPM for 8 hrs remaining hours fixed 20 LPM, Case-B (2/3) growth period 10 LPM for 16 hrs remaining hours
fixed 20 LPM, Case-C full growth period 20 LPM for the complete duration 24 hrs. We detect that evaporation of SIO and CO gas at the melt-free surface decrease with increasing

the concentration of different argon g
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(1) The oxygen gets dissolved in the silicon melt from the silicon nitrate-coated silica (SiO,) crucible.

(2) Then the oxygen atom gets combined with the silicon atom from the melt and evaporates as SiO gas at the gas/melt interface.
(3) CO gas is formed when the SiO gas at the gas/melt surface reacts with the graphite materials.

r (4) Then the CO gas gets back diffused through the gas surface and gets segregated as C and O in the melt surface.

CASE (A) CASE (B) CASE (C) CASE (D) ‘

(5) The C and O atoms in the silicon melt get segregated in the crystal.
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Fig.3 Oxygen concentration at 75% solidified Fig.4 Carbon concentration at 75% solidified Fig.9 .SiO concentration at 75% solidified Fig.10 .CO gas concentration at 75% solidified
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