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ABSTRACT

The stability of slurry and removal rate during recycling of colloidal silica slurry was evaluated in silicon wafer polishing. The particle
size distribution, pH, and zeta potential were measured to investigate the stability of colloidal silica. Large particles appeared as recycling
time increased while average size of slurry did not change. Large particles were identified by EDS (energy dispersive spectrometer) as
foreign substances from pad or abraded silicon flakes during polishing, As the recycling time increased, pH of slurry decreased and
removal rate of silicon reduced but zeta potential decreased inversely. Hence, it could be mentioned that decrease of removal rate is
related to consumption of OH  ions during recycling. Attention should be given to the control of pH of slurry during polishing.
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Fig. 1. Schematic diagram of slurry recycling process for
silicon wafer polishing.
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Table 1. Experimental Parameters of Polishing Used in This

Study
Slurry Commercial Nalco 2371 colloid silica
Pad Suba 640
Flow rate 700 ml/min
Pressure 260 g/cm2
Wafer size 200 mm, P-type silicon water
pH 9~12
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Fig. 2. Average abrasive size with recycling time.
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Fig. 3. Size distribution of slurry with various recycling time by light scattering intensity at (a) 0, (b) 100, (c) 180, and (d) 470 min.

Fig. 4. Scanning electron microscope images of slurry with the
recycling time at (a) 0 min, (b) 470 min, and (c¢) sludge
deposited after 470 min recycling time.
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Fig, 5. Energy dispersive spectra of the sludge deposited after
470 min recycling time.
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Fig. 6. Zeta potential and pH with the recycling time of slurry.
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Fig. 7. The change of removal rates as a function of pH of
slurry.
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