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Red mud is a hazardous waste from alumina production, and its safe disposal is a worldwide
issue. In this study, an in-depth analysis of red mud-cement binder was conducted, in which
cement was partially replaced with raw and calcined red mud from Western Australia. Besides,
an innovative method to recycle red mud in concrete blocks with a dry mix method may
overcome the issue of workability reduction. The pozzolanic reactivity of red mud under
different calcination temperatures was determined with the lime consumption and strength
index tests coupled with thermogravimetric analysis and quantitative x-ray diffraction. The
obtained results indicated that 600 °C was an ideal temperature to enhance its pozzolanic
reactivity in terms of energy conservation and avoiding the formation of inner
nepheline. Atomic force microscopy with innovative QI™ mode and quantitative
backscattered electron image analysis on red mud-cement binder exhibited that incorporating
red mud promoted the formation of aluminium-bearing phases. Young's modulus of the C-(A)-
S-H phase decreased significantly when 30% cement was replaced with raw red mud. Such a
reduction could be explained by the fact that the porous structure of the binder with high content
of red mud allowed C-(A)-S-H gel to grow relatively unimpededly, resulting in a lower
modulus. In block samples, the compressive strength of blocks deceased with increasing red
mud content, except for samples with 10% calcined red mud. In general, blocks with no more
than 20% cement replaced with calcined or raw red mud can be used for road application.




