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Abstract

Feasibility of utilizing unburned carbon residue in coal ash as a potential precursor for the production of activated carbon was
assessed to seek for solution to recycle unburned carbon residue. The unburned carbon concentrate generated from the 4 stages
of cleaner flotation has a grade of 87% carbon. The crystalline impurities in the concentrate included quartz and mullite.
Unburned carbon had a low specific surface area of 10m?/g, which might be related to a high degree of coalification of domestic
anthracite coal. Carbon particles were mostly porous and have a turbostratic structure. When 1g of carbon was activated with
6g of KOH powder, the highest specific surface area value of 670m?/g was achieved. Low wettability of unburned carbon par-
ticles, which was resulted from high temperature combustion in a boiler, might cause poor pore formation when they were acti-
vated by KOH solution. The activated carbon produced in this study developed micropores, with an equivalent quality of
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general-purpose activated carbon made from coal. Hence, it is concluded that chemically treated unburned carbon can be used
for water purification or an alternative to carbon black as it is.
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Fig. 1. Froth flotation of pond ash preceeded by grinding of the rougher concentrate.
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Table 1. Proximate analysis results of samples

Fixed Volatile

Sample carbon Ash matter
As-collected ash 13.94 85.01 1.09
Carbon concentrate 86.87 9.45 3.68
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Fig. 2. Particle size distribution in reground carbon concen-
trate obtained by roughing.
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Fig. 4. Raman spectrum of the carbon concentrate sample,
SBA.

Fig. 5. SEM microphotos of (a) porous and (b) compact
carbon particles in SBA sample.
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Table 2. Textural properties of the unactivated and activated

samples
sawple | | et | o | @
SBA 10 0.02 - 0.02
SBA-6M5 224 0.16 0.09 0.07
SBA-8M5 179 0.15 0.09 0.06
SBA-6M10 275 0.26 0.18 0.08
SBA-8M10 231 0.21 0.11 0.1
SBA-4P 580 0.34 0.24 0.09
SBA-6P 670 0.46 0.32 0.14

Si: BET Specific surface area; V: Total pore volume; V,.:

Micropore volume; V..;: Mesopore volume.
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