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A Novel Fabrication Technique of High-Purity Silicon
for Solar Cell Application.
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A novel technique to fabricate silicon from silicon tetrachloride by reduction reaction with zinc at high

temperatures has been described for the purpose of providing high-purity silicon materials for silicon solar-cell

industries. This technique requires essentially less energy consumption than those now in use, and is expected

to provide silicon single- and poly-crystals at a greatly reduced fabrication cost with a reasonable quality for the

solar-cell use when it is applied to large scale manufacturing. A preliminary experiment was carried out to

investigate the direct reduction of silicon tetrachloride by zinc vapour in the argon atmosphere. The reaction

products were examined by the powder X-ray diffraction, scanning electron microcopy, and energy dispersive

spectroscopy. A formation of well-crystallized silicon micro-fibers with 0.1-5 xm in diameter and 50-5000 /# m in

lengths was confirmed. [Received February 1, Accepted February 17, 2005]
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Fig. 1. Flowchart of the novel fabrication system to produce high-purity silicon for solar cell application.
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Fig. 2. Schematic drawing of the experimental setup.
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Fig. 3. A view of the experimental setup to carry out
reduction reaction of silicon tetrachloride with
zinc vapour in argon atmosphere.
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Fig. 4. An inner view of the top flange of reaction tube.
The black part is mainly composed of crystalline
silicon.
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Fig. 5. Powder X-ray diffractogram of a typical reaction
product.
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Fig. 6. Scanning electron micrograph of crystalline silicon
fibers showing a 10 x m scale bar.
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