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The Abrasion Resistance of Cement Mortar

Fabricated from Electric Arc Furnace Oxidizing Slag

Abstract

Electric arc furnace (EAF) oxidizing slag is a byproduct generated by the EAF
steelmaking process. Approximately 1 million tons of oxidizing slag is produced each
year in Taiwan. The oxidizing slag can be recycled after processing by using magnetic
separation, crushing, and sieving. The processed oxidizing slag is typically used as
backfill or roadbed material, providing low economic value. To enhance the economic
benefits of oxidizing slag, this study adopted oxidizing slag as an abrasion-resistant
material. This study first tested the basic physical properties of standard sand,
oxidizing slag, emery, corundum, and natural sand, which involved water absorption,
specific gravity, sieve analysis, Mohs hardness, and aggregate soundness testing.
Second, based on the sieve analysis of five fine aggregate types and various material
ratios as specified by Chinese National Standards (CNS) 1010, this study fabricated
cement-mortar compressive blocks and abrasion-resistant plate specimens, tested
mortar fluidity, and used standard sand as the control group to compare variations in
the workability and compressive strength of varying fine aggregates of identical and
diverse grades. In addition, this study employed X-ray diffraction (XRD) and scanning
electron microscopy (SEM) to analyze the main components and microstructure of the
material. Finally, based on the CNS 14792, a method for testing the abrasion resistance
of concrete was adopted. This study fabricated cement plates and compared the 28-day
abrasion resistance to investigate the abrasion rates of cement plates composed of
various fine aggregates of different grades, and to analyze the difference in abrasion
resistance between oxidizing slag and traditional abrasion-resistant material (such as
emery and corundum). The feasibility and applicability of oxidizing slag used as
abrasion-resistant material was evaluated.

Keyword: oxidizing slag, abrasion resistance test, soundness test, compressive strength
of mortar
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