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Effects of Elevated Temperatures on the Properties of
Cement Mortars with the Iron Oxides Concentrate

Bednarek Brzozowski, Blyszko Elzbieta
Affiliation: Department of Reinforced Concrete Structures, Poland

Abstract: Using the waste materials in the production of the building materials limits the storage of the wastes, burdensome
for the environment and landscape, and makes possible to manufacture the materials and products with the use of the less
volume of the raw materials. Cement concretes and mortars as the basic building materials offer the broad prospects of
utilization of the recyclable or waste materials. The wastes from the iron ore processing are the solid wastes resulting from
the process of enrichment of the ore concentrate. The paper presents the results of testing three mortars, in which a part of fine
aggregate was replaced with the iron oxide concentrate (IOC) resulting from such a process. IOC has been used as a substitute
of 10%, 20% and 30% (by mass) of the fine aggregate. The effect of the concentrate on the mechanical performance of the
mortars at the high temperature (up to 600 °C ) was also investigated. The IOC is a neutral material, not affecting chemically
the process of cement hydration. The addition of IOC slightly improves the strength of the cement mortars (by 5% to 10%).
In the case of the larger amount (20-30%) of the addition, the use of superplasticizer is necessary. The IOC significantly
improves the high temperature resistance of the cement mortars (300 °C ). The cement mortars containing 30% of the IOC
addition keep 80% of the initial flexural and compressive strength when exposed to the temperature 450 °C .
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