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The technique to synthesize silicon from silicon tetrachloride by reduction reaction with zinc at high temperatures was
re-examined for the purpose of providing high-purity silicon materials for silicon solar-cell industries. The new findings
which should be added to our previous paper (Annual Report of the Ceramics Research Laboratory, Vol. 4, p37-42,
2005) are as follows: 1) Single-crystal silicon fibers can be best grown at 1200 °C or lower temperatures. 2) The Zn and

SiCl, vapors would be better reacted in the temperature range 1200-1250 °C.

method of SiCly tends to cause an abrupt backward-flow

3) The present intermittent injection
of air from the exhaust gas outlet into the reaction furnace due

to a large difference in the vapor pressure of species and their volumetric change in the reduction reaction, and should
be replaced with a method allowing a continuous injection.
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Fig. 1. Illustration of the system.
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Fig. 2. View of the system. Zn gas is supplied from
the left and SiCl, from the right to the reactor in the
centre with an Al,O; exhaust pipe on the top.
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using the extension tubes made by quartz
glass.
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Fig. 4. Combustion of Zn gas at the top of
exhaust pipe occurring when the Al,04

extension tube is removed.
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Fig. 5. X-ray Diffractogram of Si fibre. Existence of
Zn0 and Zn,Si0,4 was revealed. Operational
Conditions: Rigaku-RINT2000P/C, Cu Ko, 40k V-
150mA.
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Table 1. Vapor pressure (mmHg ) vs. temperature (°C).

Zn" | ZnCL"V SiCl,?
1000 °C | 1,290 3,000 856,200
1100 °C | 1,860 3,840 1,005,800
1200 °C | 2,430 4,680 1,155,200
1300 °C | 2,960 5,510 1,3034,00

1) Estimated from the vapor pressure curves up to the
boiling point.

2) Estimated from the Antoine Equation; A=6.86267,
B=1144.0 and C=230.0.
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Fig. 6. Inside of reactor after the 1200 °C

experiment.

Fig. 7.
(bottom) exhaust pipes after the 1250 °C experiment.

Inside of reactor with short (top) and long

Inside of reactor after the 1350 °C

experiment.
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