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Abstract: Sawing silicon ingot with abrasive slurry generates sludge that includes abrasive powders,
cutting oil, and silicon powders. The abrasive powders and cutting oil are being separated and reused.
Mixing the remained sludged silicon powders with carbon powders and subsequent heat-treatment are
conducted to produce silicon carbide. The size of SiC whiskers and powders was smaller than the
conventionally grown silicon carbide whiskers that were synthesized by adding micron-size metal
impurities. Impurity related mechanism is attributed to the formation of the silicon carbide whiskers, as

metal impurities are contained in the sludged silicon powders.
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Fig. 1. Flow chart for the experimental procedure.
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Fig. 2. SiC formation equipment.
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Fig. 3. The phase stability diagram for the system Si-C-O
at 1673K.
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Fig. 4. XRD data for (a) reference silicon, (b) sludged
silicon, (¢) synthesized silicon carbide at 1300°C,
(d) 1400°C, (e) 1500°C for 1h, and (f) alpha phase
silicon carbide.
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Fig. 5. SEM images of SiC (a) whiskers and (b) powders
formed at 1400°C for 1h.
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Fig. 6. (a) TEM image and (b) EDS of SiC formed at
1400°C for 1h.
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Table 1. Chemical analysis of a sludged silicon

[unit : wt.%]

Element Dose Element Dose

Fe 0.34 Cu 0.028

Al 0.64 Ti 0.013

Ba 0.07 Ca 015

Mg 0.085 Ni 0.0036

Mn 0.002 Cr 0.0023
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