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Abstract

Th production of Portland cement, the primary binder of concrete, contributes to ~8% of global anthropogenic
CO; emissions. Partial cement replacement by vitreous (alumino)silicates sourced from industrial byproducts
and other additives decarbonizes concrete products at scale. This decarbonation approach typically alters the
structure of calcium silicate hydrate (C-S-H), the key binding phase of concrete, at multiple length scales.
Understanding the structure and mechanical properties of C-S-H is critical to optimizing the performance of low-
carbon concrete. The microstructure and mechanical properties of C-S-Hs in low-carbon concrete have been well
understood and optimized to the limits. However, the nanostructure and nanomechanical properties of C-S-Hs
remain debated. Advanced characterization techniques are powerful to unveiling the nanostructure and intrinsic
mechanical properties of C-S-Hs. The experimental studies of C-S-Hs at the nanoscale are important for
validating computational models and micromechanical properties of various cement-based materials. The
limitations of some popular sample preparation routines and material/mechanical characterization techniques are
also discussed.
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