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Abstract

Slag is an industrial waste of the iron production process, the presence of which causes an
environmental problem that cannot be eliminated when not used. Therefore, Libyan slag produced
from electric arc furnaces using a slow cooling method was used in this research, which is considered
until now a surplus material, and there are no efforts at present to use it in industry. This paper
explains the results of a study conducted recently to test the possibility of benefiting from locally
produced iron smelting furnace slag in the iron and steel factory in the city of Misrata - Libya. The
study was concerned with determining the effect of replacing a percentage of concrete mix
components with slag and studying its effect on compressive and tensile strength, workability and
absorption rate.

A reference concrete mixture was designed, and then slag was added to the self-compacting concrete
by replacing the slag with ratios of (20, 30, 40, 50) % by weight of sand and a substitute for it. The
superplasticizer (Viscocrete-5930) was added at a fixed ratio of (0.9) % by weight of cement. The
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concrete mixtures were designed according to these ratios, and then the concrete was tested in the
plastic state, which includes (flowability, diffusion, passage and resistance, isolation). As well as in
the hardened state (compressive strength for an age of (7-28-56) days, tensile strength for an age of
(28) days, absorption rate for an age of (56) days. The test results showed that adding slag to self-
compacting concrete had a positive effect in increasing the compressive strength and tensile strength
compared to the reference mix. The results of fresh tests for concrete mixes containing slag also
showed that adding slag leads to an increase in the workability of self-compacting concrete.

Keywords: Self-compacting concrete, iron slag, workability, mechanical properties.
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