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Abstract

The spherical artificial aggregates (AAs) with a diameter of 8 mm, which contains fly ashes discharged from the fluidized
bed combustion in a thermal power plant and clay were manufactured by direct sintering method at 1050~1250°C for 10 minutes.
The effect of fly ash contents on the bloating phenomenon in the AAs was analyzed. The AAs containing fly ash of the amount
under 50 wt% showed the black-coring and bloating phenomena. The AAs containing fly ash of the amount over 50wt%, how-
ever, the specific gravity was increased and the color of specimens fully changed to black. These color change phenomena were
caused from the formation of FeO by the reduction reaction of almost Fe,O; component by the excessive reducing atmosphere
formed simultaneously with the rapid emission of the gases generated from the high contents of unburned carbon of with increas-
ing the added fly ash amount. Specific gravity was decreased as fly ash contents increased in the case of sintering at the same
temperature condition. Water absorption of all specimens except of the specimens containing 10 wi% fly ashes decreased with
increasing sintering temperature. These were because a liquid phase was formed as the increasing the sintering temperature. In
the case of the specimens manufactured in this study containing fly ashes discharged from the fluidized bed combustor in a the
thermal power plant and 10~90 wi% of clay, the specific gravity was 0.9~1.8 and the water absorptivity was 8~60%, therefore
it is considered that those resulis can be applied to the light or heavy aggregates.
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Table. 1. Batch composition of artificial aggregate (wt%o)
Specimen 1.D.
Raw Materials FO Fl1 F3 F5 F7 F9 F10
Clay 100 90 70 50 30 10 0
Coal fly ash* 0 10 30 50 70 90 100

*Coal fly ash is discharged from a fluidized bed combustor using an anthracite coal
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Fig. 1. A schematic flow chart for the fabrication of astificial
lightweight aggregate using coal fly ashes and clay.
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Fig. 2. The ceramics 3-axes composition diagram showing
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Table. 2. Chemical composition of clay and coal fly ash discharged from a fluidized bed combustor using an anthracite coal

(Wt%)
Components| Frame Neutral oxides Fluxing oxides Others
oxide
Iz
Raw Material S102 Alzo:; F6203 Ca0 MgO Na,O Kzo TiOZ P205 C SO3 LC%SS Total
Clay 57.87 | 19.08 | 7.07 0.2 1.04 0.09 2.54 0.92 0.17 0 0 11.03 100
Coal fly ash | 36.73 [ 2020 | 469 | 884 | 0.76 | 005 | 247 | 081 | 0.16 | 1528 | 543 | 452 | 100
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Fig. 3. Specific gravity of artificial lightweight aggregates

containing clay with various fly ash contents sintered
at 1050~1250°C in electric furnace.
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Fig. 4. Water absorption of artificial lightweight aggregate
containing clay with various fly ash contents
sintered at 1050~1250°C in electric furnace.
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Fig. 5. Optical microscope photographs of artificial lightweight aggregate sintered at 1100~1250°C for 10min in electro furnace.
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Fig. 6. Optical microscope photographs of artificial lightweight aggregate sintered at 1100~1250°C for 10min in electro furnace.
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