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Evaluation of mechanical properties and durability of
alkali-activated concrete containing metakaolin and silica
fume
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Abstract

As the second most consumed product in the world, cement has a share of about 7% in the
production of carbon dioxide. 94% of the energy required to produce concrete from Portland
cement is spent on Portland cement. Substituting alkali-activated concrete instead of concrete
with Portland cement can be a solution to reduce pollution caused by cement. Also, the amount
of energy needed to produce metakaolin is about 7% of Portland cement production. These
destructive effects caused more attention to be paid to the use of pozzolanic materials. In this
research, the compressive, bending, tensile strength and chlorine ion permeability of active
alkali concrete containing metakaolin and silica fume were investigated. Compressive, bending,
tensile strength and chlorine ion permeability were measured. In this research, by increasing the
replacement of silica fume instead of metakaolin in concrete, the compressive, bending, tensile
strength and permeability of chlorine ions decreased. In fact, the best example of alkali-activated
concrete containing pure metakaolin has a compressive strength of 45.48 MPa, resistance The
bending strength is 5.65 MPa, the tensile strength is 1.5 MPa, the chlorine ion passage current is
5767 coulombs.

Keywords: Alkali-active concrete, metakaolin, compressive strength, bending strength, tensile
strength, chlorine ion penetration
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