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ABSTRACT

The artificial aggregates with dense surface layer (shell) was fabricated and the dependence of water emission rate upon the shell
structures was studied. The EAF dust containing many flux components and waste white clay with ignition loss of above 48% were
used as for liquid phase and gas forming agents during a sintering process respectively. In addition, the shell structure was modified
with various processes and the modification effect on water emission rate was analyzed. The pores under 10 um were found in the
sintered artificial light aggregates and disappeared by incorporating to a bigger pore during re-sintering. The water emission rate in
an initial step depended on a void content of aggregates filled in a bottle rather than a shell structure. But, after 7 days where the water
emission of the aggregate with a shell is above 40%, the shell of aggregates suppressed the water emission. The core of aggregates
was exposed and most shell was lost when crushed to smaller size so, the ability for suppressmg water emission of the crushed
aggregates decreased. The activation energy for the water emission was 3.46+0.25x 10~ J/mol for the most specimens showing that
the activation energy is irrelevant to the pore size distribution and shell structure.
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Table 1. Composition of the Raw Materials
(Wt%0)
Si0, ALO; Fe,O; CaO MgO Na,O K,0 TiO, P,0s Cr,O; MnO ZnO PbO SO; L loss
Clay 648 177 72 02 07 02 18 1.0 01 - - - - - 6.3
Waste White Clay 41.9 54 1.7 03 0.7 0.3 0.6 0.7 0.1 - - - - - 48.4
EAF dust 5.5 27 427 42 1.0 33 23 0.7 0.2 0.4 23 100 12 1.1 224
Stone Sludge 66.7 149 23 20 1.1 38 52 0.3 0.1 - - - - - 3.6
He o, ANEE §F FAAE AE £ A4 w3, o]Ae] A wAZEE A SAlol Adad
AR Si0,% ALO7F FAROIAT ZE THEFo] 48% & frestel 237 iRy o A"sHA "o o # R
o LR IUHER Bo| X0 k. dH HiE G AH Wi (core)dth LT F2E 2k oF A
= sk Jtstebddo] et 2w GEE Wol ¢ AZE, & 29 3(shell)e] A
frEo] Slrh mek AR 2 U(stone sludge)= FAE0] Si0, w3k AJH Y Wi (core)oll = FE¥Fo] nke] & 7]F0]
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Fig. 1. SEM micrographs for sintered body, SB-1 of (a) free

surface and (b) cross section.
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Fig. 2. Small pore size distribution of aggregates obtained by a

porosimeter.
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Fig. 3. Large pore size distribution of aggregates calculated
from the microstructure pictured by an optical micro-
scope using by an image analyzer software.
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Table 2. Percent Void of Aggregates
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