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Abstract : The most important and largest commercial outlet of fly ash in Korea is a replacement
material of Portland cement in concrete industry. The high level of unburned carbon in ash brings
about some malfunctions in concrete. Therefore, fly ash is refined to improve the quality as a concrete
additive. In this process, a lot of the residual carbon is produced, and discarded now. In the present
study, to find out a valuable outlet of the enriched carbon samples, the basic morphology of residual
carbon in fly ash from Boryung power plant was investigated. The unburned carbon characterization
included shape, size measurement, and chemical analysis was examined using scanning electron

microscope (SEM) and energy dispersive X-ray spectrometer (EDX).
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Fig. 2. SEM micrographs of fly ash: (a) SEI (Secondary
Electron Image), (b) BEI (Backscattered Electron
Image): [1]unburned carbon particle [2]unburned
carbon + ash [3]ash particles (glass bead).
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Fig. 3. SEM micrograph of a large unburned carbon

particle with glassy spheres.
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Table 1. EDX analysis of spheres and microspheres in
the unburned carbon particle in Fig. 3.
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Fig. 4. SEM micrographs of some unburned carbon Fig. 5. Ash in an unburned carbon particle.
particles. (a) by a wet purification, (b) by a
dry purification, (c)cheese-type, (d) lamellar Table 2. EDX analysis of ash bars and microspheres in
type, (e)honeycomb-type, (f) honeycomb-type the unburned carbon particle in Fig. 5
with ash. (unit : wt%)
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Fig. 6. SEM micrographs of unburned carbon particles
after heat treatment for 2 hrs: (a), (c) at 400 C;
(b), (d) at 500 C.
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Fig. 7. Graphite-like carbon :

(a) commercial graphite,
(b) residual carbon after heating at 700 C for
2 hrs, (c) EDX spectrum of (b).
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