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Investigation on application of hematite nano particles
recovered from mining waste in concrete

Abstract:

In this study a facile, feasible and environmentally friendly method was used for the recycling of hematite nano
particles from mining waste and their effect on the compressive strength of concrete was investigated. Firstly
hematite nano powder was prepared by combination of sono-chemical and precipitation methods. XRD and SEM
results shown that iron oxide nano-particles in type of hematite (a-Fe,Oz) was formed with average size of 45 nm
and spherical shape.

According to EDS Spectrum, the purity of obtained nano particles from waste was 90% and Silica was only observed

impurity. In second Stage, hematite nano particles obtained from waste was added to the cement paste with ratios of
3 and 5% and were measured compressive strength of samples in 3 and 7 and 28 days. Comparison between samples
containing hematite nanoparticles and control samples, indicated 17-34 percent increase in compressive strength of
samples containing nano particle. On the other hand, due to XRF and EDS results the chemical composition of waste
and obtained nano particles from waste are similar to cement composition. Therefore their potential is suitable for
application in the cement and concrete industry.

Keywords: Nano Hematite — Concrete - Compressive Strength - Mining waste
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