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T. Shimamune , N. Ishizawa

New reactor system for the synthesis of high-purity silicon for solar-cell application was investigated in order to realize continuous
and stable operations under well-defined conditions. New experimental conditions, where SiCl, liquid was directly supplied to the
high temperature reactor, were examined together with the reactor temperature and its distribution. Reactors with two different
lengths were constructed for this purpose. It was found that a high production capacity of approximately 2 ton-Si/ year was possible

under continuous operation using a tube reactor of only 30 mm in diameter. Grain growth control of silicon was also examined

successfully. Refinement of the process conditions and improvement of the purity of silicon are the future subjects.
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Table 1. Experimental results.

Temprature(° C
Date P 0

Silicon formation

System Horizontal reactor Vertical reactor Horizontal ~Vertical Ex. 1 Ex. 2 notes
NO. (mm/dd/;
( ) No.1 No.2 No.3 No4 No.l No.2 No.3 (*1) (*1) (*1) (*1)
5 02/01/07 A 1050 1100 1100 1150 none [ ] none none *2
6 03/15/07 A 1050 1150 1150 1150 none none none none *3
7 04/03/07 A 1050 1150 1150 1150 [ J choke [ none *4
8 05/18/07 A 1050 1150 1150 1150 [ ] none 000 *5
9 06/06/07 A 1000 1000 1000 1100 [ I ] 000 000
10 07/11/07 B 930 1050 1050 1150 [ ) [ J 000 000
11 07/25/07 B 1030 1050 1050 1150 [ ) [ I J ( 1] 000
16 10/24/07 C 1050 1000 1000 1000 1120 1120 1100 [ I ] [ I J 000 000
17 10/01/07 C 1100 1000 930 930 1150 1150 1080 ( 1} none none 000
18 11/15/07 C 1100 1050 1050 1050 1100 1100 1000 ( 1} none none 000
19 12/06/07 C 1100 1050 1050 1050 960 960 1000 ( 1} 000 none [ ]
20 12/19/07 C 1150 1100 1100 1100 1000 1000 1050 ( I J 000 [ J [ J
21 01/09/08 C 1150 1050 1050 1050 960 960 1050 0000 © @ none *6
*1: Number of @ indicates the amount of Si deposition at each zone.
*2: Heavy oxidation of silicon was observed at the exit of exhaust pipe.
*3: Blocking of exhaust pipes between Ex1 and Ex2 was occurred due to improper setting.
*4: Partial oxidation of silicon at the exit of the exhaust pipe was observed.
*5: Deposition of silicon was found in the crucible.
*6: Temperature at zone H2 was below 1020°C.
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