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Synthesis of nano Cerium(lV) oxide from recycled Ce precusor
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Abstract Cerium compounds such as Cerium hydroxide (Ce(OH);), Cerium chloride (CeCl, - nH,0), Cerium carbonate
hydrate (Ce,(CO;), - 8H,0), Cerium oxide (CeO,) were synthesized using recycled Ce precursor. Cerium(lV) oxide of nano-
particles were obtained by Ultra-sonication. Cerium-sodium- sulfate compound was synthesized through acid-leaching and
addition of sodium sulfate from 99 wt% purity of Ce precursor as a starting material that was recycled from the waste
polishing slurry. Moreover Cerium hydroxide was obtained from Cerium-sodium-sulfate compound by adding to sodium
hydroxide solution. Then Cerium chloride was synthesized by adding of hydrochloric acid to Cerium hydroxide. Needle-
shaped Cerium carbonate hydrate was synthesized in the continuous process and Cerium(V) oxide with 30~40 nm size was
subsequently obtained by the calcinations and dispersion.
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Fig. 1. The effect of the H,SO, concentration on Ce yield of
leaching.
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Fig. 2. X-ray diffraction patterns of CeCl, with and without
H,O, addition in the synthesis process.
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Fig. 3. X-ray diffraction petterns of CeCl, depending on Ce(OH),/
HCI ratio in the synthesis process.
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Fig. 4. X-ray diffraction patterns of Ce,(CO;), - 8H,0O depend-
ing on NH,HCO, concentration (mal/l) in the synthesis process.
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Fig. 6. X-ray diffraction patterns of Ce,(CO,);-8H,0 a the
different calcination temperatures.
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Fig. 8. FE-SEM images of CeO, powder after the sonication
for (@ Oh (b) 5h (c) 10h.
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view.
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