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Abstract The mixed body of clay and flyash containing unburnt carbon was examined at various sintering conditions
in order to recycle flyash as environment-affinitive construction materials. Experimental results can be summarized as
follows : when large aggregate of 2.54 cm dia. was sintered at a heating rate of 20C/min, heterogeneous phase with
bulgings, inner pores, and cracks were observed at the sintering temperature of 1200C. Accordingly, heating patterns
for the complete removal of the heterogeneous phase were proposed as countermeasures. The compressive strength
of finally obtained aggregate was 670~870 kg/cnf, which is over two and a half times stronger than the minimum
requirement of 200 kg/cr’.
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Table 1
Chemical compositions of clay and fly ash
Si0, ALO; FeO Ca0 MgO Na,0 K,0 TiO, P,0s LOI

Clay ' 63.42 23.54 0.88 0.39 0.06 0.82 2.37 0.20 0.03 8.24
Flyash 65.87 23.30 3.21 1.00 0.70 0.24 1.01 1.11 0.24 3.28
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Fig. 1. Result of TG/DTA analysis of flyash.
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Fig. 2. Samples with different sizes in the two different sintering temperatures of 1150C and 1200°C.
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Fig. 3. Change of the thickness of outer shell as a fuction
of heating rate.
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Table 2
Measured total mercury intruded volumes and apparent
densities of each specimens

Clay/Flyash Central  Sintered
composite sintered  body of
body outer shell
Total mercury 0.1577 0.1623 0.090
intruded volume
(cc/ce)
Apparent density  1.9143 1.9545 2.0987
(g/co)
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Fig. 4. XRD pattern of (a) Fly Ash/Clay composites
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Fig. 5. SEM micrographs of Clay/Flyash sintered body (a) outer shell and (b) center.
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Fig. 6. Proposed heating patterns for removing hetero-
geneous phases, holding temperature and times are 700°C
and 10 to 20 minutes, respectively.
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Fig. 7. Change of center size ratio of heterogeneous phase
with holding time at holding temperatures of 700°C.

Table 3
Compressive strength of sintered body
Minimum 1150°C
requirement
Compressive strength (kg/cm®) 200 670~870
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