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New technology for silicon recycle from oily silicon sludge using hot compressed water was
investigated.

To clarify the suitable reaction conditions for higher silicon recovery rate and higher silicon
purity, the effect of temperature and pressure on silicon dissolution and silicon oxidation in hot
compressed water was investigated. In high temperature region above critical temperature (400-500°C),
silicon dissolution into hot compressed water was suppressed compared to low temperature region below
critical temperature (200-380°C), suggesting that treatment in higher temperature is preferable for
higher silicon recovery rate. Without oxidant, degradation of silicon purity due to the oxidation of
silicon was not observed during the treatment at any temperatures including high temperature region
above critical temperature. On the other hand, silicon was partly oxidized during the treatment with
oxidant.

Based on these results, two treatment processes were examined; the semi-batch treatment and the
flow—treatment using supercritical water.

In the semi-batch treatment, the oil contained in the silicon sludge was dissolved in supercritical
water and removed from the silicon. After the 15 min treatment at 500°C and 25 MPa, the oil was completely
removed from the silicon, the silicon recovery rate was 95% and the silicon purity was 99.2%. This result
suggests that the treatment with semi-batch reactor is prospective for silicon recovery.

In the flow treatment using supercritical water oxidation, simultaneous achievement of complete
degradation of oi | with oxidant and reduction of silicon oxidation were aimed by controlling the reaction
time. The experimental results suggest that oil was degraded and removed from silicon in a very short
reaction time (22-71s), but high silicon purity could not be achieved because of the oxidation of silicon
surface and of the residual oil not sufficiently degraded in the solution. A difficulty in stable
operation of the apparatus was also indicated in the flow treatment due to low fluidity of sludge
solution.




