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Abstract In this study, the artificial coarse aggregate was manufactured by using coal ash and low grade clay. The
characteristics of a coal ash-clay system were investigated using XRD, XRF, TG-DTA, SEM and Dilatometer with various
coal ash contents. The chemical compositions are the fly ash, bottom ash and clay, Al,O; are 28.5 wt%, 32.4 wt% and
18.1 wt%, and SiO, are 33.0 wt%, 53.7 wt% and 68.4 wt% in weight ratio, respectively. The shrinkage of specimens started
at around 850°C and changed little up to 1100°C, but increased markedly at above 1100°C. The shrinkage rate is strongly
related to the decarbonization amount of coal ash. At the sintering temperature 1150°C, it was found that quartz, mullite,
anorthite and albite phase exist in all specimens. It was found that bottom-clay system specimen sintered at 1150°C had a
good compressive strength of 87.5 kg/em’, and the compressive strength of bottom-clay specimen was higher than that of
fly-clay system specimen. The reusability of coal ash as a raw material in the process of shotcrete resources such as
artifical coarse aggregate is highly expected.
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Table 1
Mixing ratio of raw materials (Unit: wt%)

Sample Fly ash Bottomash Clay Sintering temp. (°C)
FC28 20 - 80

FC37 30 - 70

FC46 40 - 60

FC55 50 - 50

BC28 - 20 80 1000, 1100, 1150
BC37 - 30 70

BC46 - 40 60

BC55 - 50 50

F: Fly ash, B: Bottom ash, C: Clay
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Table 2
Chemical composition of raw materials

149

Raw materials Chemical components (wt%)

SiO, ALO; CaO MgO SO, K,0 Fe,O; Na,O Ig. loss
Fly ash 33.01 28.54 9.97 0.77 2.43 3.32 1.47 0.23 20.26
Bottom ash 53.73 3242 1.2 0.74 0.46 433 3.24 0.15 3.73
Clay 68.36 18.12 1.84 1.08 0.03 6.17 0.78 0.14 3.48
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Fig. 1. Linear shrinkage as a function of temperature for the fly ash (bottom ash) - clay systems (heating rate, 10°C/min).
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Fig. 2. XRD Patterns of coal ash-clay systems heated at 1,150°C for 30 min.
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Fig. 4. SEM micrographs of the bottom ash-clay systems sintered at 1150°C.
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Fig. 5. Water absorption of the coal ash-clay systems.
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