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Abstract

Regular cement mortar is one of the widely used building materials. Therefore, research
continues in the field of improving its performance and specifications to reduce the
problems it faces when used. In this research, the effect of adding metakaolin powder
in certain ratio on the physical properties of cement mortar was studied. All the raw
materials used to prepare the mortar mixtures in this research were local materials.
Ordinary Portland cement was used. Raw kaolin was brought from the Husseiniya area
and burned at a temperature of (750) °C to obtain metakaolin powder. Standard CEN
sand was also used. Six types of mixtures were prepared, including the reference
mixture and five mixtures containing the metakaolin additive with weight addition
ratios of (5, 10, 15, 20, 25) % as a partial replacement of the weight of cement. The
mixing ratios were prepared according to the requirements of Reference Guide No.
198/1 of 2021. The prepared samples were tested in dimensions (4*4*16) cm to
determine the best mixtures and the best ratio for adding of metakaolin powder by
conducting physical tests, which include (compressive strength, density, bending
resistance, absorption, setting time, electron microscope examination, liner shrinkage).
From the results of the tests, it was concluded that the mixture containing 20% of the
metakaolin powder additive, indicated by the symbol (E), was the best mixture, as the
compressive strength was improved to reach (52.11) N/mm?, with a density of (2.04)
g/cm?®, and the flexural resistance was also improved. Reducing the initial and final
setting time of the mixture and reducing the liner shrinkage of the mortar with compared
to the results of testing the reference mixture mortar. The results of the laboratory tests
were conformed to the limits of Iragi Standard No. (5) of 2019.
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