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A Novel Fabrication Technique of High-Purity Silicon
for Solar Cell Application (V)
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Fiscal 2008 year achievements at Ceramics Research Laboratory, Nagoya Institute of Technology, on the fabrication of
the high-purity silicon for solar-cell applications based on the reduction technique of silicon tetrachloride by zinc have
been reported. The aims of this year were taken at the continuous operation based on the successive supply of raw
materials, nucleation and growth of silicon particles in the horizontal reaction tube, separation of silicon particles from
exhaust gas in the vertical reaction tube, and accumulation of silicon products in a crucible placed at the bottom of the
vertical tube. Two methods were examined on the successive zinc supply, 1) transfer of zinc melt into the evaporation
vessel by the overflow mechanism, 2) direct supply of zinc wire into a single vessel that functions both melting and
evaporation. A direct reaction between the silicon tetrachloride in liquid form and zinc vapor was attempted through the
contrivance in design of the reaction apparatus. The system was operated at controlled temperatures over various blocks
of reaction tubes. Shapes and amounts of the reaction products found at these blocks were examined. Microscopic

observations, and single-crystal and powder diffraction studies were carried out for the characterization of products.
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