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Abstract In this study, the effect of addition of waste glassy dag produced from recycling of spent catalyst (denoted as
waste glass hereafter) on the physical properties of artificial aggregates made of coa bottom ash and dredged soil (7: 3 by
weight base) was evauated. Especidly, the bloating behavior of artificia aggregates was analyzed by performing the
relation study between the apparent density, water absorption and microstructure. The apparent density of artificial
aggregates increased dightly with sintering temperature at 1050~1150°C, but decreased above 1150°C showing bloating
phenomenon. The bloating behavior of artificial aggregates was decreased so the apparent density increased with amount of
waste glass added. Also, the water absorption of artificial aggregates decreased with sintering temperature. Above 1200°C,
big fissure and much liquid were formed at the surface of artificial aggregates and these phenomena could be suppressed
by increasing amount of waste glass added. The artificia aggregates fabricated in this study had an apparent density of
1.1~1.6 and water absorption of 8~22 % which meet KS requirements for the artificial lightweight aggregates.
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Table 2
Batch composition of artificia aggregates (wWt%o)

Raw materias  goiom  Dredged  Amount of waste
Specimen I.D o ! e e
ow 0
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10w ! ° 10
15W L
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887 (DCS-105, Sometech-vision, Korea)s ©]&3
o] ST

—_—

B oAToM ARE JdF3Ee] By 7FeAS o Ss
el 24 ABFEES WEHQU A 3% AEA
o|Asle] BFaIAUTE F, ROL(R=metals) Jefo] 7%
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oxide9E #7353t °]2 Fig. 19 Aty 3% AEA
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o] Agst Hgoll =Ealie o 7k T EA o]
opgt Ajo] W ETY SIITH 1], Fig. 1o BE3%ol,
B Ao A" FHE(O)E Rileye] @Egdol

=

Ak AstaAdHe vE] AL Z(furnace)oll HFA FEHIIARE, et (@)= o Holut vt g
S o] AT s H viE g2oE wigAle dae(l)e SO0 o] Ho| wEPAdlA £d3]
Walolt, AMgEl 989 sleRAe XRFE ARESte]  Hloju Qo).
Table 1
Chemica compositions of raw materias (wt%)
Components E)r(?(rjr;e Neutral oxides ~ FHuxing oxides Others
Raw
materids SO, ALO; FeO; CaO MgO NaO KO MnO TO, PO; C lg.loss Totd
Bottom ash 60.9 255 41 10 0.9 0.1 32 0.0 0.8 038 17 10 100
Dredged soil 70.7 144 38 038 0.2 25 27 0.0 08 0.0 00 41 100
*Waste glass 303 365 07 231 79 0.2 0.3 0.0 04 05 00 00 100

*Waste glass indicates the waste glassy dag produced from recycling of spent catalyst.
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Fig. 1. Ternary diagram of ceramic composition showing the
bloating zones during sintering process presented by Riley [11].
The specimens fabricated in this study are included in the
Riley's bloating zone (@: bottom ash, O: dredged soil, H:

waste glass).
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Fig. 2. Log viscosity of the mixture of coa bottom ash and
dredged soil (7:3 by weight base) as a function of temperature
and waste glass content added.
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Fig. 3. Specific gravity of artificid aggregetes sintered at 1050~
1250°C for 10 min using flash sintering method in eectric furnace.
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Fig. 4. Water absorption of artificial aggregates sintered at 1050~
1250°C for 10 min using flash sintering method in eectric furnace.
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Fig. 5. Optical microscopic photographs for the external appearance of artificial aggregates sintered a 1050~1250°C for 10 min in

eectric furnace.
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Fig. 6. Optical microscopic photographs for the cut section of artificial aggregates sintered at 1050~1250"C for 10 min in electric
furnace.
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