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Characterization of fine lightweight aggregates sintered at floating state
using by vertical furnace
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Abstract The fine aggregates of below 2 mm size was fabricated using by the vertical furnace in which the aggregates
could be sintered at floating state and its physical properties were analyzed. The liquid formed at the surface of specimens
sintered at 1200~1300°C induced a gas in core to expand so the denser shell and porous core could be produced. The C
series specimen fabricated by crushing an extruded body had an irregular shape and sharp edges but those became
spheroidized by bloating due to gas expansion inside. The fine aggregates fabricated in this study was as light as floating
in the water and had an apparent density of 0.68~1.08. The absorption rate was proportioned to a porosity showing that
the pores in core was not closed completely. The properties of fine aggregates fabricated in vertical furnace were similar
with those of in an electric muffle furnace but the sticking-together phenomenon by surface fusion was not occurred in the
vertical furnace. The aggregates fabricated in this study had a little lower impact resistance than that of natural aggregate
but satisfied the unit volume weight standard specified in KS.
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Table 1

Composition of the raw materials (wt%)

Si0, ALO; Fe,0, Ca0 MgO Na,0 K,0 TiO, P,0; Cr,0; MnO ZnO PbO SO, L loss

Clay 648 17.7 72 02 07 02 18 10 01 - - - - - 6.3
Waste White Clay 419 5.4 1.7 03 07 03 06 07 01 - - - - - 484
Stone Sludge 66.7 149 23 20 1.1 38 52 03 01 - - - - - 3.6
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Fig. 1. Apparent image of green and sintered body for fine
lightweight aggregates.
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Fig. 2. Microstructure of cut cross section of fine lightweight aggregates formed by pelletizer and sintered in vertical furnace at
(a) 1200°C (b) 1250°C and (c) 1300°C. (d) Magnified of (c) showing shell and core.
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Fig. 3. Water absorption of fine artificial aggregates as a func-
tion of time. The capital ‘C* and ‘P’ implies ‘crushed’ and ‘pel-
letized’ respectively and a number means sintering temperature
(°C) in a specimen identifications.
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Fig. 4. Physical properties of fine lightweight aggregates. (a) apparent density (b) porosity (c) unit weight and (d) solid contents. CV
means crushed and sintered at vertical furnace; PV means pelletized and sintered at vertical furnace, PM means pelletized and
sintered at muffle furnace.
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