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Dependence of physical properties of artificial lightweight aggregates upon
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Abstract The effect of bloating and fluxing agent on the microstructure and physical properties were studied in manufacturing
the artificial lightweight aggregates of bulk density below 1 using clay and stone sludge. In case of the aggregates added
only with bloating agent, the bulk density and water absorption were 0.5~1.0 and 41~110 % respectively but the
microstucture was not uniform with a rough appearance. For the aggregates added with a fluxing agent and one bloating
agent, a part of shell was lost due to explosion of specimen caused by over-bloating during a sintering. The mixed
addition of bloating agents with vacuum oil, carbon and Fe,O; made the microstructure homogeneous by generating an
uniform black core and shell structure. The aggregates added with mixed agents and sintered at 1200°C showed the bulk
density 67 % lower and water absorption 48 times higher than those of the specimen with no additives. In this study, the
artificial lightweight aggregates showing the bulk density of 0.5~1.0 and water absorption of 50~125 % could be fabricated
to apply to various fields.
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Table 1
Chemical compositions of raw materials (Wt%)
Ig. loss SiO, ALO; Fe, 0, CaO MgO Na,O K,O TiO, P,O; MnO
Clay 11.03 57.86 19.08 7.07 0.20 1.04 0.09 2.54 0.92 0.17 -
Stone sludge 3.58 66.79 14.90 2.30 1.96 1.05 3.81 5.22 0.28 0.11 -
Feldspar 0.64 74.41 15.10 0.49 0.33 0.03 4.56 423 0.02 0.02 0.17
Table 2
Compositions of artificial aggregates (Wt%)
Base material Bloating agent Fluxing agent
Specimen 1.D: Clay SS* Soybeanoil Vacuum oil Bunker-Coil Fe,0; C Water glass ~ Feldspar  Na,CO,
B-1%* 60 39 1
B-2 60 39 1
B-3 60 39 1
F-1" 60 36 1 3
F-2 60 36 1 3
F-3 60 36 1 3
c-1" 60 35 1 0.5 2.5
C-2 60 33 2 0.5 2.5
C3 60 31 3 0.5 2.5

*SS: Stone sludge
**B means bloating agent
“F means fluxing agent

"C means complex addition of various flux and bloating agents.
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Fig. 1. Bulk density vs. water absorption diagram for the
aggregates added with various kinds of bloating agents.
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Fig. 2. Optical microscopic view for the cross section of the
aggregates added with various kinds of bloating agents.
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Fig. 3. Bulk density vs. water absorption diagram for the
aggregates added with various kinds of fluxing agents and
1 wt% bloating agent, soybean oil.
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Fig. 4. Optical microscopic view for the cross section of the
aggregates added with various kinds of fluxing agents and
1 wt% bloating agent, soybean oil.
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Fig. 5. Bulk density vs. water absorption diagram for the
aggregates added with complex mixture of various kinds of
fluxing and bloating agents.
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Fig. 6. Bulk density vs. water absorption diagram superimposed
for the B-, F- and C-series aggregates.
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Fig. 7. Optical microscopic view for the cross section of the
aggregates added with complex mixture of various kinds of
fluxing and bloating agents.
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