Pozzolanic activity of mechanically micronized lithium slag
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Naturally sourced supplementary cementitious materials (SCMs) are currently introduced as a
low-carbon alternative for cement-based constructions. The SCM’s reactivity is a concern to
gain early and long-term strengths of the pozzolan cement composite. In this study, lithium
slag was mechanically ground for 10, 30, and 60 minutes in a ball mill. The pozzolanic activity
of lithium slag as a SCM was determined by the Frattini test, electrical conductivity in saturated
lime, and strength activity index. Later, the decreasing nucleus model was used to determine
the kinetic reaction coefficient by using the electrical conductivity data. The results showed
that: (i) lithium slag becomes pozzolanically active after seven days and the 30 minutes ground
lithium slag consumed the highest amount of portlandite, (ii) all the samples achieved the
reaction equilibrium at approximately 93 hours, and the maximum kinetic reactivity achieved
by 30 minutes grinding of lithium slag was 1.2x107 per hour, and (iii) the maximum strength
activity index at 28 days was 112% for the lithium slag ground for 30 minutes. Finally,
scanning electron microscopy was used determine the hydration products and microstructure
of the control and 30 minutes grounded lithium slag mortar samples.



