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Abstract

The rare earth elements (REE) contents in coal ashes generated from domestic circulating fluidized bed combustion (CFBC)
were identified for evaluating the exploitation possibilities for recovering rare earth elements. Total REE contents for all of the
samples in this study ranged from 82.2 ~ 311.7 ppm, much lower than the 403.5 ppm given on the average value of world coal
ash. As a result of analysis using REE concentration and Outlook coefficient, six types of coal ashes falls in the unpromising
area (I). These results suggest that it is difficult to recover rare earth element from coal ashes at this stage. It has been confirmed
that to recover rare earth elements in coal ashes, research on the pretreatment and concentration process for critical REE is
requirement.
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Fig. 1. REE distribution in coal ashes. ((a) domestic, (b)
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Fig. 2. XRD patterns of coal ashes from Korea CFBC plants.

Table 1. Samples name of coal ashes used in this study

A plant

B plant

C plant

fly ash bottom ash fly ash

bottom ash fly ash bottom ash

A-fa A-ba B-fa

B-ba C-fa C-ba
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Table 2. The result of the XRF analysis for coal ashes from Korea CFBC plants

(unit : %)
c:g;:;lsi;?(lm A-fa A-ba B-ba C-fa C-ba
CaO 26.7000 28.6000 27.3000 54.2000 12.7000 8.7400
SO; 8.4100 26.1000 8.6500 19.6000 3.38000 -
SiO, 19.6000 11.6000 26.2000 12.7000 49.2000 46.7000
Fe,0; 20.3000 17.9000 13.3000 7.1500 5.9000 6.2400
ALOs 10.1000 5.2200 15.3000 3.1600 22.7000 27.2000
MgO 10.5000 7.9700 4.4100 1.7400 1.0800 0.9040
Na,O 1.8100 0.8170 2.0900 0.4160 0.3920 0.1650
K,O0 1.0100 0.6550 1.1000 0.2560 1.7700 4.8200
TiO, 0.5980 0.3570 0.8430 0.2240 1.9400 1.6100
MnO 0.3360 0.3380 0.1630 0.0866 0.0891 0.0165
BaO 0.1550 0.0946 0.1450 0.1410 0.0860 0.1320
N{O) 0.1960 0.2000 0.1340 0.1350 - 0.0348
Cl 0.1500 - 0.0133 0.0043 0.0278 0.0144
P,0s 0.1070 0.0696 0.2670 - 0.4580 0.1940
Rb,0O 0.0358 0.0037 0.0055 0.0028 - 0.0437
Cry0; 0.0197 0.0327 0.0263 - 0.0368 0.0395
ZnO 0.0184 0.0161 0.0146 0.0156 0.0229 0.0242
NiO 0.0157 0.0183 0.0145 0.0119 - 0.0137
CuO 0.0134 0.0111 0.0150 - 0.0167 0.0148
Br 0.0085 - - 0.0023 -
As,0;5 - 0.0078 0.0051 - - -
710, 0.0153 - 0.0191 - 0.0628 0.0477
F R - - - 0.2090
PbO - - - 0.0146 0.0178
Ga)05 - - - 0.0064 0.0105
Nb,Os - - - - 0.0064
Y,0; - - - 0.0132 -
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Fig. 3. REE distribution in coal ashes from Korea CFBC
plants.
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