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Recycle of Cerium Oxide Polishing Powder
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Abstract

Optics products including lens for cameras and glass sub-
strates for hard disc drive (HDD) are manufactured and sold
in KONICA MINOLTA., INC. Their productions have polishing
process, and cerium oxide is used. Cerium oxide is rare earth,
and its cost increased due to the supply restriction of princi-
pal producing country after 2010. In addition, the develop-
ment of the technology to reduce the amount of polishing
powder used was required from the point of view of pro-
tecting environment, contribution of fulfilling sustainable
society.

The particle of used polishing powder is covered with
glass component which is polishing target. In addition, filmy
glass component is attached on the surface of polishing pad.

Chemical coupling was not found between the used par-
ticle of cerium oxide and glass component. Glass component
is just physically attached to the particle.

The initial particles of cerium oxide do not change their
shapes or broken even polishing process is conducted a lot
of times. Their aggregational state only change. Therefore,
our conclusion is that the used polishing powder can be re-
cycled as long as glass component and the particle are
separated.

KONICA MINOLTA, INC succeeded to separate glass com-
ponent and particle using addition agent. The agent increase
cohesion force of only powder, and the precipitated powder
is collected. Glass component remain in the supernatant.
Therefore, condensation of the slurry and the separation of
glass component are achieved at the same time.

The recycled slurry is used in the both process (manufac-
turing glass substrates for HDD, lens for cameras). Polishing
efficiency is within the range of their actual performance.
They collect over 95% of used slurry and recycle.
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Fig. 1 Optical products of KONICA MINOLTA, INC. (Lens unit for camera
in automobile (left) and glass substrates for hard disc drive (HDD)
(right)).

Fig. 2 Common cerium oxide polishing powder.
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Fig. 4 Filmy glass component on the polishing pad.
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Fig. 5 Relationship between process times and particle size.
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Fig.6 Presumed polishing mechanism of glass (Si02) with cerium

oxide.
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Fig. 7 Condensation of polishing slurry by addition agent.

Table 1 Si component derived from glass component in supernatant.

e Si Ce

RALIE 100 100
HYT7ILA 94 5
H>7ILB 95 6
BTV 6 <1
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Fig. 8 Conceptual diagram of recycle of cerium oxide polishing slurry by
addition agent.
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Fig. 9 Particle size distributions of new slurry and recycled slurry.
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Fig. 10 Crystal structure of recycled powder and new powder by X-ray
diffraction analysis.
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