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Abstract: To address the issue of small particle size, large specific surface area and high water absorption when
aeolian sand was used as concrete aggregate, a large particle size surface hydrophobic recycled aeolian sand was
prepared using cementation and surface hydrophobic modification. The results demonstrate that the water absorption
of the recycled aeolian sand modified by a silane coupling agent with silicone resin is significantly reduced , and the
modifier ratio has less influence on the water absorption of the recycled aeolian sand. Furthermore, hydrophobic
modification does not reduce the strength of the recycled aeolian sand and the bond strength between recycled aeolian
sand aggregate and cement stone. The mechanical properties and workability of concrete prepared with
surface-modified recycled aeolian sand are significantly improved. The hydrophobic modification can optimize the
surface microstructure of recycled aeolian sand and increase its surface contact angle.
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Fig.1 Particle size distribution of aeolian sand
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Table 1 Mix proportions of specimens
Unit: kg/m’

Specimen Cement Water Fly ash Recycled aeolian sand aggregate Ordinary aggregate ~ Water reducer
S 310.0 155.0 80.0 0 900.0 7.8
ORO 310.0 155.0 80.0 900. 0 0 7.8
ORS5 310.0 155.0 80.0 900. 0 0 7.8
OR10 310.0 155.0 80.0 900. 0 0 7.8
OR15 310.0 155.0 80.0 900. 0 0 7.8
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Fig.2 Push-out method for testing the bond strength of recycled aeolian sand material with cement paste
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and cement stone
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Table 2 Mechanical properties of specimens
Unit: MPa

Compressive strength

Specimen 28 d flexural strength
7d 28d
S 33.5 36.6 4.2
ORO 22.6 25.3 2.8
OR5 31.7 34.3 3.5
OR10 28.5 31.2 2.8
OR15 25.0 27.8 2.4
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