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Recycling of Cutting Oil from Silicon Waste Sludge of Solar Wafer
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Abstract : In this study, it was to develop a chemical method that can recycle the cutting oil which accounts for about 25% of the
cost of the process among containing materials of silicon waste sludge generated in the process for producing a solar cell wafer.
The 7 types of reagents have been used, including acetone, HCI, NaOH, KOH, Na,COs, HF, CH>Cl,, etc. for this experiment.
And It was carried out at a speed of 3000 rpm for 60 minutes centrifugation after performing a reaction with a waste sludge at
various concentrations. As a result, the best reagents and conditions for separating the solid such as a silicon powder and a metal
powder and liquid cutting oil were identified as 0.3 N NaOH. It is found to be pH 6.05 in a post-processing recycled cutting oil
with 0.3 N NaOH after reaction of waste sludge and 0.1 N HCI which is effective to remove metal powder in order to adjust the
pH to suit the properties of the weak acid is a commercially available cutting oil and it showed excellent turbidity than when
applied to sludge with 0.3 N NaOH alone. The results of FT-IR analysis which can compare the properties of the commercially
available cutting oil shows it has a possibility of recycling oil. The cutting oil recovery rate obtained through the experiment was
found to be 86.9%.
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Figure 1. Reactor for oil separation.
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Figure 2. FE-SEM analysis result of waste silicon sludge.
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Figure 3. EDS analysis result of waste silicon sludge.
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Table 1. The results of supernatant volume, precipitate weight and
turbidity according to each acetone concentration

Acetone Supernatant Precipitate Turbidity
concentration [%] | volume [mL] weight [g] (NTU)
0.1 6.37 3.59 3.17
0.5 3.50 2.67 27.74
1.0 437 2.834 20.09




Table 2. The results of supernatant volume, precipitate weight and
turbidity according to each HCl concentration
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Table 3. The results of supernatant volume, precipitate weight and
turbidity according to each NaOH concentration

HCI Supernatant Precipitate | Turbidity NaOH Supernatant Precipitate | Turbidity
concentration [N] | volume [mL] weight [g] (NTU) concentration [N] | volume [mL] weight [g] (NTU)
0.1 7.22 3.26 4.306 0.1 5.46 3.78 3.808
0.3 7.10 3.17 4.561 0.3 6.47 434 2.075
0.5 6.54 2.68 5.435 0.5 No separation | No separation | 163.897
1 6.95 3.14 4.995 1 No separation | No separation | 237.083
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Table 4. The results of supernatant volume, precipitate weight and
turbidity according to each KOH concentration

KOH Supernatant | Precipitate | Turbidity
concentration [N] | volume [mL] | weight [g] (NTU)
0.1 4.42 2.79 7.063
0.3 6.82 3.62 1.701
0.5 7.72 3.12 3.747
1 2.37 2.44 55.418
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Table 5. The results of supernatant volume, precipitate weight and
turbidity according to each Na,COs concentration

Na,CO; Supernatant Precipitate | Turbidity
concentration [N] | volume [mL] weight [g] (NTU)
0.1 6.02 3.162 5.174
0.3 6.65 4.270 2.682
0.5 6.75 4.196 2.643
1 4.90 3.122 11.584

Table é. The results of supernatant volume, precipitate weight and
turbidity according to each CH,Cl, concentration

CH,Cl, Supernatant | Precipitate | Turbidity
concentration [N] | volume [mL] | weight [g] (NTU)
0.1 5.03 3.27 4.143
0.5 5.41 3.04 4.741
1.0 6.45 421 2.590
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Figure 4. The results of turbidity with each reagent.
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Table 8. The characteristics of samples applied NaOH after HCI

treatment
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Figure 5. FT-IR spectrum results with (a) common use cutting oil and (b) cutting oil obtained from experiment.
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