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Yasuo Hikicai and Ken-iti Hukuvo

Meterials Research Laboratory
(Received August 29, 1977)

Monazite (CePO,) was synthesized by heating the mixture of cerium (III) salt and phosph-
ate (ortho-, meta-, pyro-) or phosphoric oxide with mole ratio(P/Ce) 1 at above 200°C for 5
hours in air. Unknown products coexisted with monazite at above 400°C. These unknown
products could be removed by washing with dilute (1-+10) HNO; solution when metaphosph-
ate or pyrophosphate was used, but they could not be removed when orthophosphate or phos-
phoric oxide was used as starting materials. Therefore, metaphosphate or pyrophosphate was
prefered to orthophosphate or phosphoric oxide to obtain pure monazite at high temperature.
CeCl; or Ce(NOs)3 was prefered to Ce, (SO,); as starting materials to obtain good crystalline
monazite. There was no significant difference of effect between cations on crystallinity of
monazite when ammonium, potassium or sodium phosphate was mixed with CeCl; and heated.
Monazite crystals, synthesized by heating the mixture of CeCl; and metaphosphate or pyroph-
osphate at 1000°C for 5 hours in air, were up to 8 ym in length and showed platy habit.
Minute monazite crystals were obtained when the mixture of CeO,(or Ce(OH),-H,0) and
phosphate (ortho-, meta-, pyro-) or phosphoric oxide with mole ratio(P/Ce) 1 was heated at
above 800°C in air.
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Table 1 Summary of synthetic runs and phases detected

Nos. Ce P Phase
Compound Compound 200°C»  400°C® 600°C® 800°C® 1000°C»
1 Cex(SO4)s M M, U M, U M, U M, U
2 Ce (NO3) 5 (NH,) ;HPO, M M, U M, U M, U M, U
3 CeCly M M, U M, U M, U M, U
4 K;HPO, M M, U M, U M, U M, U
5 Na,HPO, M M, U M, U M, U M, U
6 CeCly NaPO, M M M M M
7 Na,P;0;-10H,0 M M M M M
8 P,0s — M, U M, U M, U M, U
9 (NH,) ;HPO, C,P C,P,U C,P,U U,M, C U,M
10 ceo, NaPQ, c c c M M
11 Na,P,0;- 10H,;0 o] C c c M
12 P05 — C,P C,P U,M,C MC,U
13 (NH,) ;HPO, A A A c,M,U MC,U
14 CeOH) O { P,0; — P P,U U, P U,

P/Ce mole ratio: 1, a): For 5 hours, M: Monazite, C: CeQ;, P: CeP;0;, A: Amorphous, U: Unknown
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Fig. 1 X-ray diffraction patterns of the products
obtained by heating mixtures (No. 1,2 and 3)
at 200°C for 4 weeks. M: Monazite
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Fig. 2 X-ray diffraction patterns of the products
obtained by heating mixture (No. 3) at 200°C
(a), 400°C(b), 600°C(c), 800°C(d) and
1000°C (e) for 5 hours M: Monazite, U: Unkn-
own
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Fig. 3 X-ray diffraction patterns of the products
obtained by heating mixture (No. 3) at 200°C
for 5 hours(a), 1 day(b), 1 week(c), 2
weeks (d) and 4 weeks(e). M; Monazite
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Fig. 4 X-ray diffraction patterns of the products
obtained by heating mixtures (No.6,7 and 8)
at 200°C(a), 400°C(b), 600°C(c), 800°C(d)
and 1000°C (e) for 5 hours. M: Monazite,

U: Unknown
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Fig. 5 X-ray diffraction patterns of the products
obtained by heating mixture(No. 14) at 400°C(a),
600°C (b), 800°C(c) and 1000°C (d) for 5 hours.
M: Monazite, P: CeP;0;, U: Unknown
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Fig. 6 Electron micrographs of the synthesized
monazite. a: No. 3, 200°C, 4 weeks, b: No. 3,
heated at 200°C for 5 hours, washed by dilute
HNOj; solution, and heated again at 1000°C for
5 hours, c:No. 3, 1000°C, 5 hours, d:No. 6,
1000°C, 5 hours, e: No. 7, 1000°C, 5 hours, f:
No. 10, 1000°C, 5 hours
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