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Abstract

Enrichment possibilities for recovering rare earth elements contained in coal bottom ash generated from domestic circulating
fluidized bed combustion (CFBC) were identified. The transport characteristics of the REEs according to the separation and
removal of major minerals were evaluated using sieving and leaching process. The main minerals of bottom ash were identified
as anhydrite, magnetite, and quartz, and this was confirmed as a 30% of REE content of the world's average coal ash REE value
(404 ppm) as a result of the difference in the combustion characteristics of power plants (REE contents in starting material: 123
ppm). More than 90% of the REEs contained in the bottom ash were found to move mainly with magnetite, and less than 10% of
the components were found to move with the quartz. Therefore, In order to recover rare earth elements from coal bottom ashes
generated from CFBC boiler, it is necessary to select the main rare elements such as magnetite and develop a pretreatment and
concentration process.
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Fig. 1. XRD pattern of the bottom ash from domestic CFBC
boiler.



=2 ¢3-55H A& (Circulating fluidized bed combustion) AEHA| 9] S| EF 5= 127
Table 1. The result of the XRF analysis for the bottom ash from domestic CFBC boiler
Chemical composition CaO SO3 SiO, Fe, O3 AlLO3 MgO Na,O K,O TiO, MnO
contents (%) 28.60 26.10 11.60 17.90 5.22 7.97 0.82 0.66 0.36 0.34
Table 2. REE contents in the bottom ash from domestic CFBC boiler (unit: ppm)
Element La Ce Pr Nd Sm Eu Gd Tb
Domestic (CFBC bottom ash) 19 37.7 4.9 16 33 1 39 0.7
World average 69 130 20 67 13 2.5 16 2.1
Element Dy Y Ho Er Tm Yb Lu Sum
Domestic (CFBC bottom ash) 34 27.6 0.8 2 0.3 1.8 0.5 123
World average 14 51 4 5.5 2 6.2 1.2 404
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Table 3. The result of the weight ratio with change of the size ranges for bottom ash
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Fig. 2. XRD patterns of the bottom ash for different particle
sizes; ((a) + 40 mesh, (b) 70x40 mesh, (c) 70x100,
(d) 100x140 mesh, (e) - 140 mesh, (f) raw ore).
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0
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Fig. 3. REEs distribution in bottom ash with change of
particle size.
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Fig. 4. XRD patterns of the leach residue obtained by
sodium chlorine leaching of bottom ash ((a) 2 M,
(b) I M, (c) 0.5 M, (d) raw ore).
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Fig. 5. XRD patterns of the leach residue obtained by
sodium chlorine leaching of bottom ash ((a) 4 hour,
(b) 2 hour, (c) 1 hour, (d) raw ore).
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Fig. 6. XRD patterns of the leach residue obtained by
different acid leaching of bottom ash ((a) 4 M HCl
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Fig. 8. REE distributions and associated minerals in bottom
ash from domestic CFBC boiler.
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