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Abstract; In order to decrease alkali dosage and increase decomposition rate of monazite,
decomposition experiment of monazite concentrate in system of NaOH-Ca( OH) , was implemented
by roasting. The roasted products were characterized by using X-ray diffraction. The
decomposition effect of monazite was further judged through leaching rate of rare earth in
hydrochloric acid. The influence factors for roasting process, such as roasting temperature, NaOH
dosage, Ca(OH), dosage and roasting time were investigated. The optimum roasting
decomposition parameters are proposed as the following: roasting temperature of 800 C, NaOH
dosage of 25% , Ca(OH), dosage of 20% , and roasting time of 1.5 h. With these optimum
parameters, rare earth phase transformed from REPO, into REO. Leaching experiments demonstrated
that leaching rate of rare earth in concentrated hydrochloric acid reaches up to 98% in these optimum
parameters. Comparing with index of industrial production process, alkali dosage in this process
reduces about 55% . Additionally, decomposition rate of monazite increased about 2% .

Key words: monazite; NaOH-Ca ( OH),; roasting decomposition; phase analysis; rare earth
leaching rate
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Fig. 1 XRD pattern of monazite concentrate
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Table 1 Chemical composition of monazite concentrate ( mass fraction) %
TFe F P,0O, Sio, CaO REO La, O, Ce, O, Nd, O,
0.73 1.70 24.99 2.99 0. 82 61.19 12.55 29.05 12. 34
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2Ce0, +Nd,0, =4Ce, Nd, ;0, ;5  (4)
4Ce, 0, +6Nd,0, +30, =20Ce, ,Nd, O, 4; (5)
2Ce0, +H,0, =Ce,0, +H,0+0, 1. (6)
R A L AR ) B O
2Ce0, +8HCI =2CeCl, +Cl, T +4H,0; (7)
RE,O, +6HCI =2RECL, +3H,0;  (8)
4Ce, {Nd, 5O, 55 + 14HCl =2CeCl, +2NdCl, +
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Fig. 2 Relationship between leaching rate and
roasting temperature
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e w/%

o Na P Ca La Ce Pr Nd Sm Th
1 37.27 10. 85 4.06 5.92 11. 31 22.69 - 7.90 - -
2 27.33 7.19 15.58 40.99 - 8.90 - - - -
3 49.55 29.04 7.65 13.77 - - - - - -
4 18.91 - 13.13 1.16 13.50 28.75 3.12 10. 84 2.31 8.28
5 19.37 - 13. 67 1.32 13.02 28. 05 2.25 10.97 1.55 9.79
6 16.99 - 13.58 1.17 13.24 30.52 2.29 11.34 2.33 8.55
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