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Quantitative analysis of impurity concentration in purificéition of Al
by segregation method

Kyoung-Min Kim and Eui-Pak Yoon

Abstract

The effect of forced convention on the solute redistribution of the Al ingot was studied quantitatively
in an effort to fabricate high purity aluminum using a segregation method. Based on the experimental
results, the solute concentration in the solid phase tended to decrease at the early state of solidification,
and then increased gradually as solidification proeeded. Fe and Si concentrations decreased as growth
rate decreased and as revolution spped increased. The solute redistribution obtained from the BPS
model incorporated with the tangential flow component as well as the axial flow component within the

melt, agreed well with the measurements.
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Fig. 1. A schematic diagram of the experimental
set up 1. molten metal, 2. graphite cooling
tube, 3. graphite crucible, 4. furnace, 5. re-
fractory, 6. stainless steel pipe, 7. D. C.
motor, 8. controller, 9. tachometer.
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Fig. 2. Micrographs showing the effect of the revo-
lution speed on the microstructural features
of the final product; (a) 500rpm, (b)
2000rpm. The initial solute concentration of
Fe in the Al melt was 612ppm and the
solidification rate was 0.lmm/s. The arrow
indicates the rotating direction of the speci-
men.
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Fig. 3. Theoretically calculated (shown in lines)
and measured (shown in symbols) profiles
of solute distribution for the specimens con-

taining Fe as a function of the revolution
speed and distance measured from the

graphite tube. The initial concentration of Fe
was 612ppm and a solidification rate is (a)
0.05mm/s, (b) 0.1lmm/s and (¢) 0.15mm/s.
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Fig. 7. Varations in theoretical thickness of solute
boundary layer within te Al melt containing
(a) Fe and (b) Si. The calculation was
made by considering the tangential fluid
flow component within the Al melt. The ini-
tial Fe and Si concentration was 612ppm
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