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Abstract

In this study, treatment conditions for monazite concentrate in Hong-Cheon area deposit were studied with NaOH fritting
decomposition and HC! leaching experiments. At condition of NaOH fritting decomposition, it was appropriate to adopt particle
size of -200 mesh monazite, reaction temperature of about 460°C and NaOH/TREO mole ratio of 6. In case of HCI leaching
for decomposed product, it was appropriate to use hydrochloric acid of above 8N with leaching temperature of above 80°C,
leaching time of 2 hrs and pulp density of about 10%. A rate of decomposition and leaching for monazite was above 90% under
optimum conditions. Sodium phosphate compound was effectively recovered from NaOH decomposed solution, and mixed rare
earth chloride solution was prepared with HCl leaching of decomposed product.
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Table 1. Chemical composition of domestic monazite in Hong-Cheon area. (Wt.%)
Tb,O Ho,O
Component La, 03 | CeO, | PrO Nd,O3 | Smy03 | Eu03 | GdyO; | Dy,05 | Yo0 7 23
p HUs 2 611 b Uz PAYK) PASK] 7ASK) Y2U3 pAVA] (ppm) (ppm)
Content 183 323 2.88 7.80 0.45 0.05 0.13 0.01 0.01 44 70
Er,O Yb,0O Lu,O
Component 23 23 273 1 ThO, | Nb,Os | Fe,0; | ALO Ca0 | NaO | P,05 | TREO
p (ppm) (ppm) (ppm) p) b,05 2Us 243 ) 2Us
Content 246 <10 1.6 0.34 0.08 4.83 2.61 0.70 0.23 20.7 62.0
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Fig. 1. Flow sheet of monazite treament with NaOH fritting
and HC! leaching method.
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Fig. 2. Effect of particle size on the NaOH decomposition of
monazite (sample 10 g, decomposition temp. 460°C,
NaOH mole ratio 6, HCl Conc. 8 N, pulp density
10%, leaching temp. 80°C, leaching time 2 hrs).
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Fig. 3. Effect of NaOH/TREO mole ratio on the NaOH
decomposition of monazite (sample 10g, decom-
position temp. 460°C).
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Fig. 4. Effect of fritting temp. on the NaOH decomposition
of monazite (sample 10 g, particle size —200 mesh,
NaOH mole ratio 6).
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Fig. 5. Effect of HCI concentration on the HCI leaching of
decomposed monazite (decomposition temp. 460°C,
NaOH mole ratio 6, leaching temp. 80°C, pulp
density 10%, leaching time 2 hrs).
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Fig. 6. Effect of pulp density on the HCl leaching of

decomposed monazite (leaching temp. 80°C, HCI
conc. 8 N, leaching time 2 hrs).
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Fig. 7. Effect of leaching temp. on the HCI leacting of
decomposed monazite (HCl conc. 8 N, leaching
time 2 hrs).
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Fig. 8.Effect of leaching time on the HCI leaching of
decomposed monazite. (decomposition temp. 460°C,
NaOH mole ratio 6, leaching temp. 80°C, HCI conc.
8N, pulp density 10%).
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Table 2. Chemical composition of rare earth chloride solution obtained by monazite treatment.
Gomponent La Ce Pr Nd Pm Sm Eu Gd
(%) (%) (%) (%) (%) (%) (ppm) (%)
Composition 821 20.5 2.66 8.67 - 1.31 213 0.72
Component Tb Dy Ho Er Tm Yb Lu Y
(ppm) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (%)
Composition 843 0.34 565 804 - 496 - 1.35
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