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ABSTRACT

In response to the carbon emission reduction trends and the depletion of natural sand caused by the use of cement in
construction works, graphene oxide and porous feldspar were applied as countermeasures in this study. By using
(3—aminopropyl) trimethoxysilane—functionalized graphene oxide with enhanced bond characteristics, a concrete specimen was
prepared with 5% less cement content than that in a standard mortar mix, and the compressive strengths of the specimens
were examined. The compressive strengths of the specimen with (3—aminopropyl)trimethoxysilane—functionalized graphene
oxide and porous feldspar and the specimen with standard mixing were 26MPa and 28MPa, respectively, showing only a
small difference. In addition, both specimens met the compressive strength of cement mortar required for geotechnical
structures. It is believed that a reasonable level of compressive strength was maintained in spite of the lower cement content
because the high content of pozzolans, namely SiO; and Al,O;3, in the porous feldspar enhanced the reactions with Ca(OH),
during hydration, the nano—sized graphene surface acted as a reactive surface for the hydration products to react actively,
and the strong covalent bonding of the carboxyl functional group increased the bonding strength of the hydration products.
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Table 1. Chemical composition of porous feldspar
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Table 2. Experimental conditions
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Compressive strength test 254:622:124
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2 Plane water
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