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Abstract

The preparation process of calcined clay has a significant impact on its performance in cementitious mixtures. Com-
pressive strength and rapid chloride ion migration tests (RCMT) were conducted on the control mixture and Lime-
stone Calcined Clay Cement (LC3) concretes containing calcined clay prepared at calcination temperatures of 700,
800, and 900 °C through controlled calcination, as well as calcined clay prepared through instantaneous calcination at
800 °C Celsius using the RCMT method. Additionally, the obtained diffusion coefficients were used to estimate the
time of corrosion initiation. X-ray diffraction (XRD) tests indicate the amorphous nature of the calcined clay prepared
through the examined methods. XRD, specific surface area, and pozzolanic activity index confirm the superior quality
of calcined clay annealed at 800 °C using controlled calcination. In comparison to the control mixture, the use of cal-
cined clay leads to an increase in the water demand of the concrete. However, it significantly improves the durability
of LC3 concrete without compromising its compressive strength. The results of compressive strength and chloride ion
penetration indicate that the optimum calcination temperature for the examined soil is 800 °C. The use of the rapid
annealing method for clay calcination results in a decline in the performance of LC3 concrete.
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