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Synthesis of Lanthanum Phosphate by the Hydrolysis

of Trimethyl Phosphate.

Ooon

Kazuyoshi TORII

A homogeneous precipitation of lanthanum phosphate, from the hydrolysis of trimethyl phosphate (TMP), was

studied. Stainless-steel tubes containing 10 mM of TMP and lanthanum chloride were maintained in a

thermostatically controlled air bath. Needle-like lanthanum phosphate of the monazite type, 2-3 p m in length, was

precipitated at 1600 for 4 h. The crystallization was controlled to obtained a spherical aggregate by either keeping

the pH higher than 4 with a sodium acetate buffer solution, or by adding methanol in large quantities (i.e.50 vol%).

For the hydrolysis of TMP, when the pH was lowered below 2.4, the hydrolysis was accelerated due to the effect of

hydrogen ions.
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Fig.1 Schematic illustration of a reaction vessel.
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Fig.2 Effect of temperature on the morphology of LaPO,-(M). [LaCl,], [TMP]: 10mM, 4h.
Temp. /0 (a) 130, (b) 150, (c) 160 and (d) 170.
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Fig.3 XRD patterns of LaPO,-(M) prepared at various

temperatures /0 : (a) 130, (b) 150, (c) 160 and
(d) 170. [LaCl,], [TMP]: 10mM, 4h.
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Fig.4 Effect of temperature on the ratio 1(120)/1(111)
of LaPO,-(M). [LaCl,], [TMP]: 10mM, 4h.
Temp.: 130-170 O .
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(b) 4 h (©) 6 h

(@a1lh
Fig5 Effect of reaction time on the morphology of LaPO,-(M). [LaCl,], [TMP]. 10mM, 160 O .
Reaction time /h: (a) 1, (b) 4 and (c) 6.
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Fig.6 XRD patterns of LaPO,-(M) prepared at reaction times /h: (a) 1, (b) 4 and (c) 6. [LaCly],
[TMP]: 10mM, 160 0.
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Fig.7 Effect of reaction time on the ratio 1(120)/1(111) of LaPO,-(M). [LaCl,], [TMP]: 10mM,
16000 .
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Fig.8 Effect of initial pH on the morphology of LaPO,-(M). [LaCl,], [TMP]: 10mM, 4h, 160 0.

Initial pH: (a) 2.0, (b) 2.4, (c) 3.0 and (d) 4.5.
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Fig.9 XRD patterns of LaPO,-(M) prepared at the initial pH (a) 2.0, (b) 24, (c) 3.0 and (d) 45.

[LaCl,], [TMP]: 10mM, 4h, 160 [,
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Fig.10 Effect of pH on the morphology of LaPO,-(M) with NaAc buffer solution. [LaCl,], [TMP]:
10mM, 160 O, 4h. pH: (a) 35, (b) 4.0, (c) 45 and (d) 5.0.
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Fig.11 XRD patterns of LaPO,-(M) prepared at the pH: (a) 5.0, (b) 4.5, (c) 4.0 and (d) 3.5 with
NaAc buffer solution. [LaCl,], [TMP]: 10mM, 1600, 4h.
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Fig.12 Effect of initial concentration on the morphology of LaPO,-(M), 1600, 4h. [LaCl,],
[TMP] /mM: (a) 10, (b) 25, (c) 50 and (d) 100.
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Fig.13 XRD patterns of LaPO,-(M) prepared in the initial
concentration/mM: (a)10, (b)25, (c)50,and (d)100.
1600 ,4h. Lattice constants of (a) are a=6.860J ,
b=7.100, ¢c=6.4800 and 3 =104.0°.
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Fig.14 Effect of initial concentration on the ratio
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Fig.16 XRD patterns of LaPO,-(M) prerared in the various mole rations. 1600 4h.
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(d)

Fig.17 Variation of the morphology of LaPO,- (M) prerared in the various mole rations.
1600 4h.

1 TMPLZ LaCl,0) 1 2 5 10
JTMPL/mM (10 10 10 10

JLaCl,l/mM |10 5 2 1

Table 1 Effect of 0 TMPO /0 LaCL,[J on the aspect ratio.

0 TMPO/I LaCl,0]Aspect ratio

1 16
2 9.9
5 9.4
10 45
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Fig.18 Effect of the addition of methanol on the morphology of LaPO,-(M).00 LaCl,0,
0 TMPO :10mM, 1600 ,4h.0 CH,OHO/vol%:(a)10,(b)25,(c)50.
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Fig.19 XRD patterns of LaPO,-(M) prepared in the
concentration of methanol / vol% : (a)10, (b)25
and(c)50.0 LaCl,0 ,0 TMPO :10mM,1600 ,4h.
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Fig.20 Effect of the addition of methanol on the ratio of
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Fig.23 Effect of NaAc concentration on the change of pH
with reaction time.[J LaCl,000 TMPI 10mM,1600,
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