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Abstract Using a magnetic separation process, pond ash generated in thermoelectric power plants was separated into
magnetic materials and nonmagnetic materials in order to make it into a raw material of geopolymers and unburned
carbon; screening characteristics according to the particle sizes and magnet strength levels of the pond ash were observed.
Based on the results of magnetic separation into fine particle (0.15~0.84 mm) and rough particle (0.84~2.4 mm) pond ash
using 3000 G magnets, the weight fraction and ignition loss of nonmagnetic materials were found to be higher than those
of magnetic materials, regardless of the particle size. In the case of fine particle pond ash, when the magnet strength was
increased from 3000 G to 10000 G, even those materials that were weakly magnetic were separated into magnetic materials,
leading to drastic increases in the weight fraction of magnetic materials, such that the ignition loss accounted for 66.9 %
(22.8 wt%) of the entire ignition loss of 32.6 wt%, despite of the low ignition loss. Based on the results of measurement
of the compressive strength levels of geopolymers made of magnetic-separated rough particle pond ash, the compressive
strength of geopolymers made of magnetic materials containing small amounts of unburned carbon was found to be
20 MPa.
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Fig. 1. (a) Photograph and (b) Schematic diagram of dry type magnetic separation apparatus.
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Table 1
Chemical compositions of as-recieved reclaimed ash(wt%o)
SiO, AlO; Fe,O; CaO MgO Na,O K,O TiO, Zr0O, P,O; C L.O.I Total
RA’ 43.6 22.3 4.6 5.3 1.6 0.4 0.6 1.0 0.1 0.5 17.7 2.3 100.0

"RA: Reclaim ash discharged from thermal power plant.
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Fig. 2. XRD pattern of as-received reclaimed ash.
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Fig. 3. SEM image of as-received reclaimed ash.
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Fig. 4. (a) Particle size distribution for the as-received reclaimed
ash, and (b) loss on ignition vs. particle size relation.
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Fig. 6. (a) Separation rate, and (b) loss on ignition of RA sepa-
rated at 3000 G using magnetic separation method as a function
of particle size.
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Fig. 5. Optical image of reclaimed ash classified by screening as (a) 2.4 mm over, (b) 0.84~2.4 mm and (c) 0.15~0.84 mm.
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Fig. 7. (a) Separation rate, and (b) loss on ignition of fine RA
separated using magnetic separation method as a function of
magnetic flux density.
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Fig. 8. Optical image of (a) magnetic material and (b) non-magnetic material of fine (0.15~0.84 mm) reclaimed ash classified by
magnetic separation at 3000 G.
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Table 2
Fe,0; and carbon contents of reclaimed ash was divided by

magnetic separation (particle size: 0.15~0.84 mm) (Wt%)
Fe,0, C
Raw material 438 18.72
M’ 6.49 15.78
3000G M 2.99 2437
M 5.20 24.40
10000G NM 1.44 40.78

M means magnetic materials.
NM means non-magnetic materials.
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Fig. 9. Compressive strength of Geopolymer of (a) as-received

materials (b) magnetic material and (c) non magnetic material

of fine (0.15~0.84 mm) reclaimed ash classified by magnetic
separation at 3000 G.
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