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Abstract

In this study, binderless consolidation processes of ultra fine Si powder, by-products of making high purity poly-Si in the cur-
rent method, were systematically investigated for use as economical solar-grade feedstock. The average diameter of the silicon
powder was 7.8 pm. The main contaminants of the fine silicon powder were SiO, type oxide and humidity. The chemical pre-
treatment using the HF solution was observed to be effective for the improvement of the compactability of the silicon powder
and the density ratio and the strength of the silicon powder compacts. The yield of the binder-free consolidation process increased
by 20% under a vacuum condition. In as-received state, the silicon powder were not pure enough to be used as solar grade feed-
stock material. After the dry chemical treatments, a sufficiently high putity above solar-grade was able to be achieved.
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Fig. 1. Strength evaluation methods of poly-Si powder
compacts; (a) falling and (b) vibrating test.
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Fig. 3. FI-IR spectrum of poly-Si powders in virgin state.
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Fig. 2. SEM morphology of poly-Si powders generated as
by-product during the decomposition process of
silane gases in the current production method of
high purity poly-Si; (a) low and (b) high magni- Fig. 4. Photograph of poly-Si powders compacts (a) without
fication. and (b) with cracks.
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Fig. 5. Yield of poly-Si powder compacts as functions of
applied pressure and consolidation atmosphere.
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Fig. 6. Density ratio of poly-Si powders compacts as func-
tions of applied pressure and consolidation atmo-

sphere.
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Fig. 7. Results of strength evaluation of poly-Si powders
compacts; (a) mass loss and (b) number of frag-
ment after vibrating and falling test, respectively.
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Table 1. Specimen preparation conditions for melting and
electrical resistivity measuring experiment using
poly-Si powders

Drying Wet Dry
No. before chemical | Compaction | chemical
cleaning treatment™® treatment
1 x x x X
2 x O O x
3 O X X X
4 0 x X O

*etching, rinsing, and drying treatments
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Fig. 8. Variation of electrical resistivity of Si ingot as a
function of powder processing condition.
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