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ABSTRACT. The physico-chemical nature of the rare earth oxide which was produced by the caustic
fritting of monazite was studied to furnish fundamental data that are required for its efficient use and
processing. It was found that the material which was mainly constituted of light rare earths and thorium
was a solid solution phase of oxide whose structure was fluorite-type face centered cubic. Its density
was 6.75 g/cm’ and it had a uniform particle size distribution at around 1 um. The crystallinity improved
by heating to elevated temperatures, whereas the solubility in HCI decreased as the crystallinity improved.
Complete dissolution in conc. HCI solution in short time (30 min.) was attained by heating to 70 C. The
measurement of zeta potential showed its LE.P. to be at pH 8.6 of the suspension.
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Fig. 1. Preparation of mixed-oxide from monazite.
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Table 1. Chemical composition on mixed-oxide
Component TRE.O* ThO, Acid insolubles PO, Others’ Total
wt.% 815 9.1 1.8 trate 7.6 100.0
“Total rare earth oxide, “Unidentified materials soluble in oxalic acid solution.
Table 2. Breakdown of rare earth elements in mixed-oxide
Component Ce** Ce** La** Nd** Pr- Others*
wt.% 31.0 0.7 15.0 29 329

“Containing mainly Y, Sm. etc.
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Table 3. Indexing of the diffraction patterns of mixed-oxide prepared from monazite

)\2

No. of peak 20 sin’@ S=m+EE+2Y " b a(R) hkl
1 28.1 0.0589 3 0.0196 5.5018 111
2 325 0.0783 4 0.0196 5.5018 200
3 46.7 0.1571 8 0.0196 55018 220
4 554 0.2161 11 0.0196 55018 311
5 58.2 0.2365 12 0.0197 54878 222
6 68.3 0.3151 16 0.0197 5.4878 400
7 754 0.3740 19 0.0197 5.4878 331
8 77.7 0.3935 20 0.0197 54878 420
9 86.7 0.4712 24 0.0196 5.5018 422
10 935 0.5305 27 0.0196 5.5018 333

2
“sin?)= % W +E+ 1=k Xs, "A=15405 A.
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Photo 1. Electron micrographs of mixed-oxide: (a)
scanning electron micrograph (X 30400): (b) transmis-
sion electron micrograph (X330000).
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Photo 2. Spot patterns of mixed-oxide.
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Fig. 2. Indexing of spot patterns of mixed-oxide.

Table 4. Measured densities of mixed-oxide

Sample Crystallinity (%)  Density (g/cm®)
0.D.-12¢¢ 333 6.75
H-900 46.2 6.84
H-1200 85.7 6.88

“Oven dried mixed-oxide, "Mixed-oxide heat-treated
at 900 C for 1 hr, ‘Mixed-oxide heat-treated at 1200
T for 1 hr.
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Table 5. Half-width of x-ray peak and crystallinity
of heat-treated samples

Temp. (C) Half-width (mm)  Crystallinity (%)
700 8.5 353
900 6.5 46.2

1000 5.5 54.5
1100 45 66.7
1200 35 85.7
1300 3.0 100.0
100
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Fig. 4. The effect of temperature on crystallinity of
mixed-oxide.
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Table 6. Half-width of x-ray peak and crystallinity
of heat-treated samples

Time (hr)  Half-width (mm)  Crystallinity (%)
1 40 63.5
5 35 725
10 55 545
50 25 100.0
100 ——
— 80 —
X e
> 0 9
Z ol
E 50 -
T ol
?} 30
("3 20 |
10
00 ll() 2‘0 SIO -I!O 510 60

Heating Time (hr.)

Fig. 5. The effect of heating time on crystallinity of
mixed-oxide.
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Fig. 8. Zeta potential of mixed-oxide prepared from
monazite.
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