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A Study on the Solidification and Purification
of High Purity Aluminium and Silicon by Stirring Method

Wook Kim, Jong-Ki Lee, Hong-Koo Baik, Woo-Young Yoon"

Abstract

The Purtfication mechanism of high purity aluminum was studied through the variation of

stirring speed and coolant flow rate in the stirring method.
In the stirring method the degree of purification was changed as the following factors.the
variation of diffusion boundary layer thickness the variation of growth rate and the solute con-

centration of the residual melt.

The concentration of Fe and Si was decreased as the stirring speed and the radial distance
increased. In a high stirring speed of 2000rpm with unidirectional stirring mode, the umformity

of solutes was obtained.

On the other hand, the purification of Si was done by the combinations of stirring method,
fractional melting and acid leaching. In the case of Si purification, the centrifugal force devel-

oped in the melt acted as the significant purification factor. It was possible to obtain the

purified 3N grade Si crystal after the complete elimination of residual aluminum by fractional

melting and acid leaching.
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Table. 1. Composition of 2N(99.8 wt.%) Al

—

Element Composition (ppm) Element | Composition (ppm)
.
B ALCAN* Boron treated R ALCAN* Boron treated
Fe | 1436 1600-1800 Zn 29 5
Si 287 435-500 Sn 3 11
Cu N.D.+ 18 Ti H2 7
Mg 10 12 Cr 10 11
Mn 7 7 Zr N.D. N.D.
N1 1 51 51 Vv 140 2 B

* as supplied by ALCAN
+ no detection limited
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Fig. 2. Distribution of Fe concentration along the
radial direction. (unidirectional rotation)

Co = 1700 ppm
® 500 rpm
& 500 rpm
300
B 200 rpm
- ] Soheil
5
- 200
2 .
g et +
%,
hatl M
{e 1 L I

10
radial distance({mm)

Fig. 3. Distribution of Si concentration along the
radial direction. (unidirectional rotation)
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Table 2. BRehavior of peritectic impurities
(unidirectional rotation)

L

rpm l air flow rats (1 /min) position (cm) Ti (ppm) \
ALCAN* 52 140
| 1 19 135
0 100 2 ) 141
N | 3 44 127
1 195 173
1000 100 2 234 192
| 3 249 211
Boron treated h 7 2

1 N.D.* 1 |
1000 100 2 N.D. 3
3 | 2 6

* as supplled by ALCAN
+ no detection limited
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