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Fig. 1 Precipitation curve and pH change of
reaction.d LaCl;]0 POCI;[0 10mM, 400,
e La’" precipitated, A pH.
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Fig. 2 Effect of precipitation of LaPO, on pH
change. 00 POCI;0 10mM,
o[] LaCl;0 10mM, A NaCld 30mM.

3.1.2 0O0O0ODO
0000D0O0O0000OD0OO0OD0O0O0OOO0COCTable 10
gboobooooboobooboo

Table 1 The relationship between temperature and the
induction period.

temp. /C induction period
10 not precipitated for 72h
20 not precipitated for 72h
30 24h
40 30min
50 1min
60-90 immediately

[LaC1,], [POCL,] : 10mM
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Fig. 3 Crystal growth of LaPO4f1 RO O LaCl;]0 POCI; [0 10mM, 400 .
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Fig. 4 XRD patterns of LaPO,{J RO obtained at
400 for (a) 1h, (b) 2h and (c) 24h.
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Fig. 5 Effect of initial pH on the morphology of LaPO, obtained at 4000 for 1h.
Initial pH (a) 9 and (b) 7. InitialD LaCl;0J POCI; 10mM.
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Fig. 6 XRD patterns of LaPO,f1 ROobtained at 4000 .
Initial pH (a) 9, (b) 7 and (c) 5.
Initiald LaCl;J POCI;0 10mM.
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Fig. 7 Effect of pH on the morphology of LaPO, obtained in sodium acetate and
acetic acid buffer solutions, (a) pH4.0 and (b) pH4.5 at 400 for 1h. Initial

0 LaCl; [0 POCI; 0 10mM.
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(©) 25mM
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Fig. 8 Effect of initiald LaCl;00on the morphology of LaPO, obtained at 4000 for 24h.
Initiald LaCl;(¥mMO (a) 5, (b) 10, (c) 25 and (d) 50.0 LaCl;[¥1 POCI;0 1.

Table 2 Effect of initiald LaCl;0 on the degree of La3*

precipitated and pH.

[LaCl,] /mM La¥precipitated /% pH
5 79.2 1.63

10 4.7 1.33

25 54.8 0.94

50 4.0 0.80

100 1.1 0. 47
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Fig. 9 Effect of initiald LaCl;0on the degree of
La®* precipitated and pH at 400 for 24h.
e La’* precipitated, A pH.
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Fig. 10J 10 Light and medium lanthanide phosphates obtained by the phosphorus oxychloride method
at 400 for 6h. Initiald LnCl;0J POCI;0 10mM. LnO (a) La, (b) Ce, (c) Pr, (d) Nd, (e)
Sm, (f) Eu, (g) Gd and (h) Th.
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Fig. 100 20 Medium and heavy lanthanide phosphates obtained by the phosphorus oxychloride
method at 400 for 6h. Initiald LnCl;CJ POCI;0 10mM. Lnd (a) Dy, (b) Ho, (c) Y, (d)

Er, (e) Tm, (f) Yb and (g) Lu.

1 . L 3 (a)
20 40

20 /deg(CuKa)
Fig. 110 10 XRD patterns of LaPO,f]1 RO obtained at
400 for 6h. LnO(a) La, (b) Ce, (c) Pr,
(d) Nd, (e) Sm, (f) Eu, (g) Gd and (h) Th.

20 /deg(CuXa)
Fig. 111 20 XRD patterns of LaPO,f]1 RO obtained at
400 for 6h. Lnd(a) Dy, (b) Ho, (c) Y,
(d) Er, (e) Tm, (f) Yb and (g) Lu.
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Table 3 Effect of pH on the morphology of LaPO, obtained.

pH Morphology

5 — 1.5(without additive) needle-like —(R)
7 or 9 — 1,5(Initial pH was fibrous —(R)
adjusted with NaOH)
4 or 4.5(with NaAc buff.soln.) spherical aggregate —(R)
5 (with NaAc buff.soln.) sol

Table 4 Morphology of various lanthanide phosphates.

Lnathanide Morphology
light or meduim(La,Ce, «*++, Th) needle-like fibrous —(R)
medium or heavy(Dy,Ho, ++++,Lu and Y) monodispersed spherical aggregate
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Abstract
A new method for synthesizing lanthanide phosphates by the hydrolysis of phosphorus oxychloride is proposed in
the present report. The conditions of the reaction and the morphology of the synthetic lanthanum phosphates were
studied. Under uncontrolled condition, needle-like or fibrous hydrated crystals (hexagonal, Rhabdophane type) were
formed from light or medium lanthanide (La-Tb), and a spherical monodispersed aggregate was obtained from
medium or heavy lanthanide (Dy-Lu, Y). The crystalline phase of the aggregate has not been described in the

JCPDS cards nor the literature, therefore, it seems to include an unknown crystal.
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