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Abstract: Cerium is an element of rare earth group which is called lanthanide series. It is
found in the ores like monazite and xenotime which are the tailings of tin mines in the south
of Thailand. Cerium is used mostly as lens polishing powder besides the applications in other
industries. In this study, cerium extracted from monazite ore breakdown by alkaline process
was used for the preparation of lens polishing powder. Cerium hydroxide cake from the
process was dissolved by hydrochloric acid and precipitated with oxalic acid. The oxalate
precipitate then was calcined to oxide powder and its particle size was measured. Precipitation
conditions being studied are concentration of feed cerium chloride solution, concentration of
oxalic acid used for the precipitation, concentration of sulfuric acid used as precipitation
control reagent and the precipitation temperature. It was found that the appropriate
precipitation conditions yielded the fine oxide powder with particle size about 12 yun. The
oxide powder can be ground to the size of 1 - 3 \im which is suitable for making lens
polishing powder.
Methodology : Feed cerium chloride solution was prepared by dissolving enriched cerium
hydroxide cake from monazite ore breakdown by alkaline process with hydrochloric acid and
diluting to required concentration. For each experiment, equilibrium amount of oxalic acid
was used to precipitate cerium and other rare earths in chloride solution to oxalate. For
example, 110 ml of 10% w/v oxalic acid was used for the precipitation of 250 ml chloride
solution of 50 g/1 concentration. Most experiment, the precipitation temperature was set at
80C and 2.5 g/1 sulphuric acid was added to the feed chloride solution. The oxalate

precipitate was calcined to oxide in the furnace at 800 C for 2 hr. The composition of oxide
powder was determined by X-ray fluorescence spectrometer and the particle size was
measured by laser diffraction method. First, the concentration of sulfuric acid used for
precipitation rate control was investigated by adding the acid to the chloride solution in the
amount of 0 to 22.5 g/1 or 0 to 50% of total rare earths concentration. Then, the concentration
of chloride solution was varied from 50 to 170 g/1 and the amount of sulfuric acid was fixed at
10% of total rare earths concentration. Next, the concentration of oxalic acid was varied from
4 to 10% w/v and the concentration of chloride solution used was 50 g/1 with 5 g/1 of sulfuric
acid added. Last experiment, the precipitation temperature was varied from 30 to 90°C.
Results, Discussion and Conclusion: The oxide powder from the experiment consists of
total rare earths oxide more than 95% and its composition is shown in Table 1. The particle
size of oxide powders for each experimental series are shown in Table 2 to 5 respectively. It is
seen that, addition of sulphuric acid can reduce the particle size of oxide powder from 18 um
to 12 ^im as shown in Table 2. Particle size of oxide powder increases with the increasing of
rare earth chloride concentration as shown in Table 3. Varying the concentration of oxalic
used from 4 to 10% w/v does not affect the particle of oxide powder as shown in Table 4.
However, increasing of precipitation temperature reduces the particle size as shown in Table
5. The smallest particle size of oxide powder yielded in most precipitation conditions is about
12 jim. This is not fine enough for making lens polishing powder which requires the powder
particle size less than 3 urn The oxide powder of 12 (xm prepared in this study was ground in
mortar for about 5 minutes and it was found that its particle size could be reduced to 1 - 3 um.
The bulk density of oxide powder is in the range of 1.8 - 2.2 g/cm3. The composition,
particle size and bulk density of prepared oxide powder are close to the commercially
available lens polishing powder. However, some additives such as AI2O3, SiO2 and
suspension reagents need to be mixed with the oxide powder to improve its polishing
properties.
Table 1 Composition of oxide powder.
Rare Earths
Wt%

CeO2
57-59

Nd 2 O 3
17-18

La 2 O 3

Sm2O3

Pr 6 On

Gd 2 O 3

Y2O3

5-6

5-6

4-5

3-4

1-2

Table 2 Effect of sulphuric acid on particle size of oxide powder prepared from equilibrium
precipitation of 50 g/1 rare earth chloride with 10% w/v oxalic acid at 80 C.
Concentration of
H 2 SO 4 (g/l)
Particle size of
powder (um)

0

2.5

7.5

12.5

17.5

22.5

17.84

11.97

12.09

11.82

12.10

12.11

Table 3 Particle size of oxide power prepared by varying concentration of rare earth chloride
in equilibrium precipitation with 10% w/v oxalic acid at 80 C and 2.5 g/1 sulphuric
acid added.
Concentration of
RE Cl3 (g/1)
Particle size of
Powder (urn)

50

70

90

110

130

150

170

12.11

12.09

12.56

14.12

14.54

14.25

15.09

Table 4 Particle size of oxide powder prepared by varying concentration of oxalic acid in
equilibrium precipitation of 50 g/1 rare earth chloride at 80°C and 2.5 g/1 sulphuric
acid added.
Concentration of
oxalic acid (%w/v)
Particle size of
powder (jim)

4

7

10

12.21

12.51

12.34

Table 5 Particle size of oxide powder prepared from the equilibrium precipitation of 50 g/1
rare earth chloride with 10% w/v oxalic acid at different precipitation temperature
and 2.5 g/1 suphuric acid added.
30
17.91

Precipitation temperature (°C)
Particle size of powder (urn)

70
13.09

90
12.21
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