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Research on Preparation and Application of Fly Ash — Based Artificial Aggregate
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Abstract: To further enhance the efficient utilization of fly ash resources, fly ash — based artificial aggregates with a compressive
strength exceeding 60 MPa were prepared by using fly ash (more than 75% ) as the main material and through cement activation
and alkali activation methods, and the differences in concrete performance between fly ash — based artificial aggregates and
natural aggregates were investigated. The results show that compared to natural granite and limestone aggregates, the
compressive strength of concrete prepared with artificial aggregates is approximately 75% compressive strength of concrete with
natural aggregates. In terms of durability, the chloride ion diffusion resistance of cement — activated artificial aggregates is
relatively close to that of natural aggregates, while alkali — activated fly ash aggregates exhibit poorer resistance to chloride ion
diffusion. SEM tests reveal that the interfacial transition zone between cement paste with natural aggregates is densely bonded,
with a width of 20 ~30 m. In contrast, the interfacial transition zone of artificial aggregates is looser in structure, with a width
of 30 ~40 m. Compared with natural aggregates, fly ash — based artificial aggregate concrete has a wider interfacial transition
zone and more pores in its hydration products, but it is possible to prepare high — performance concrete using fly ash — based
artificial aggregates.
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Table 1 Chemical composition of cement and other materials /%
JEREL Bedksm A Si0, AL O; Fe, 04 Ca0 MgO S04
OPC 2.67 0.22 20.18 4.77 3.60 64.22 1.25 1.89
GGBS 0.13 14.69 34.14 14.20 1.00 40.14 7.54 0.07
FA 1.30 66.91 46.14 21.60 10.85 12.03 5.48 1.48
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Table 2 Mix proportion of cement activated fly
ash artificial aggregate

e g OPC/% FA/%  JKJKEHL (W/C) SKY8588/%

CFA 25 75 0.22 0.5
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Table 3 Mix proportion of alkali — activated fly
ash artificial aggregate

g  GGBS/% FA/ % w/C W&/ % BaCly/%

AACFA 20 80 0.30 6.0 0.5
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Table 4 Mix proportions of cement concrete
with different aggregates / (kg/m®)
i OPC GGBS #rifiil -B¥ /K JKJKEE  SKY8588
CC-GA 256 256 692 1026 171 0.33 4.1
CC-LA 256 256 692 1026 171 0.33 4.1
CC-AA 256 256 692 728 171 0.33 4.1
CC-CA 256 256 692 728 171 0.33 4.1
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Table 5 Mix proportions of alkali — activated
concrete with different aggregates / (kg/m®)
%5 GGBS FA BRUERY iR UK KIS KB BaCly
AAC-GA 102 408 692 1026 98 139 0.33 2.6
AAC-LA 102 408 692 1026 98 139 0.33 2.6
AAC-AA 102 408 692 728 98 139 0.33 2.6
AAC-CA 102 408 692 728 98 139 0.33 2.6
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Fig. 1 Comparison of mechanical properties of cement
concrete with different types of aggregates
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Fig.2 Comparison of mechanical properties of alkali — activated
concrete with different types of aggregates
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