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ABSTRACT

In this study, sintering properties of Artificial Lightweight Aggregates(ALAs) prepared from coal ash as a function of sintering
temperature (900°C, 1000°C, 1100°C) and time (2 min, 5 min, 10 min) when limestone added as lightweight mineral was investigated.
Increasing the sintering temperature resulted simultaneously from a decline of quartz mineral as well as growth of mullite mineral.
Addition of limestone to ALAs newly formed sintered minerals such as clinoptilolite and plagioclase. Sintering effect of ALAs
prepared from coal ash and limestone was more affected by a sintering temperature than time. As sintering temperature and time
increase, transition of macropore to micropore and formation of closed pores were happened, consequently shrank the total pore
volume of ALAs. The surface of ALAs sintered at 1000°C for 5 min was nearly not detected open pores due to amalgamation effect
of molten slag layer but homogeneous distributions of closed pores with micro-scale were examined in cross sectional area of ALAs.
Sintering temperature and time which present the most adequate state, in the preparation of ALAs, are corresponded to 1000°C and
5 min, respectively.
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Fig. 1. Particle size distribution of coal ash.

Table 1. Chemical Compositions of Raw Materials
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Fig. 2. Photograph of drum type pelletizer.

Components Unburned carbon  SiO, AlLO;  Fe,04 CaO MgO Na,O K,0 SO, Ig-loss  Sum
Materials (%)
Coal ash 3.35 6093 2139 499 6.01 1.32 0.58 1.00 0.43 - 100.0
Bentonite - 620 17.6 22 2.4 20 27 0.7 - 6.7 96.3
Limestone - 15 0.2 0.1 53.6 1.2 03 0.1 - 422 99.2
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Table 2. Nomenclatures of Aggregates Prepared from Sintering

Conditions
Aggregates SAf 8Bf 8Cf 8Bt 8Bf 8Bn
Sintering temp.(°C) 900 1000 1100 1000 1000 1000
Sintering time(min) S 5 5 2 5 10
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Fig. 3. XRD patterns of ALAs with sintering temperature
sintered for 5 min.
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Fig. 4. XRD patterns of ALAs with sintering time sintered at
1000°C.
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Fig. 5. Weight loss of ALAs with sintering temperature
sintered for 5 min.
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Fig. 6. Weight loss of ALAs with sintering time sintered at
1000°C.
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Fig. 7. Cumulative pore volume of ALAs with sintering
temperature sintered for 5 min.
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sintered at 1000°C.
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Fig. 9. SEM images of sintered ALAs, where 8Af, 8Bf and 8Cf were sintered at 900°C, 1000°C and 1100°C for 5 min, respectively.
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