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Consolidation and casting technology of fine poly-Si powders for

economical production of Si ingot
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Abstract : In this study, the consolidation and casting processes of fine Si powders, by-products
of making high purity poly-Si rods in the current method, were systematically investigated for
use as economical solar—grade feedstock. Morphology, size, and contamination type of the poly—Si
fine powders were inspected by combined analysis of SEM, particle size analyzer, and FT-IR.
Poly-Si powder compacts were tried to fabricate by a consolidation process without a binding
agent and then their density ratio and strength were evaluated. Finally, the electrical

resistivity of the specimens prepared by an electromagnetic casting method was examined for
purity assessment.
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Fig. 1 Characteristics of poly-Si powders
produced in Siemens process; (a) SEM morphology
and (b) powder diameter distribution.
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Fig. 2 FT-IR spectrum of poly-Si powders in
virgin state.
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Fig. 3 Photograph of poly-Si powders compacts.
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Fig. 4 Density ratio of poly-Si powders
compacts as a function of chemical
pre-conditioning.
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Fig. 5 Results of strength evaluation of

poly-Si powders compacts.
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Table 1 Specimen preparation conditions for
melting experiment using poly-Si powders
Drying Wet Ory
No.{ before chemical |Compaction|{ chemical
cleaning |treatment* treatment
1 X X X X
2 X @] X %
3 X O O X
4 O X X X
5 Q X X @)

* atching, rinsing, and drying treatments

Fig. 6 Photographs showing cross—section as a
function of powder processing.
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Fig. 7 Variation of electrical resistivity as
a function of powder processing.
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