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Reuse and Recycle of Ceria Glass Abrasives
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Cerium-oxide abrasive is widely used in fine polishing processes of optical glass
products. We have discovered that the abrasive particulates agglomerated and formed aggregates by freezing
and thawing the used slurry. It was found that the aggregate formation can be monitored by measuring the
slurry temperature during freezing. The aggregate size decreased with increasing the rate of freezing, the
refore, the size can be controlled by the freezing conditions. The aggregate formation was aided by glass
components in the used slurry. It was proved by polishing test using a production-scale polishing machine

that the recovered abrasive had sufficient polishing performance.
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Fig. 1 Photographs of used slurry (original,
frozen and after thawing)
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Fig.2 SEM image of anew abrasive
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Fig. 3 SEM image of secondary particles formed

by Freezing and Thawing
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Fig. 4 Transitions of sample temperature of
freezing slurry (Freezing temp. -10 )
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Fig. 5 Particle size distribution of aggregate
formed by freezing and thawing (Freezing

temp.-10 )
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Fig. 6 Particle size distribution of various freeze

conditions
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Fig. 7 Picture of freezing and thawing of the
dilution of colloidal silica
a. Just after still standing
B. After freezing and thawing
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Fig. 8 SEM image of surface of secondary
particle (Pseudo-slurry with colloidal silica
High magnification)

Fig. 9 SEM image of secondary particles formed
by freezing and thawing (Pseudo-slurry
with sodium silicate, High magnification)
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Fig. 10 Mechanism of aggregate formation for
coagulated abrasive particles
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