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Porous biochar
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Needle- & flaky-
shaped biochar

Tune surface oxygen groups to create Ca-rich
interfaces, then select a dosage that preserves

CH or Ca-rich cementitious coverage and interrupts heat transfer.
Mixed C-S-H gels
Clinker phase Caution: at 40 wt%, connected carbon/void pathways can
increase heat release, porosity and crack susceptibility.
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Biochar surfaces adsorb Ca?* and support a Ca-rich layer
that transforms into carbonate-rich reinforcement
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__ Heterogeneous
nucleation sites

Zhang et al. Scaling biochar solutions for urban carbon
dioxide removal. One Earth 7, 1481-1486 (2024).

REFERENCE BIOCHAR FORMULATION

Ca?* adsorption

Compression - thermal expansion - MIP/uCT - XRD/TGA/SEM-
EDS - nanoindentation - standardized wall testing

Enhanced interfacial
transition zone (IT2)

Zhang et al. Enhanced thermal insulation of biochar—
gypsum composites. Cem. Concr. Compos. 159,
106013 (2025).
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cement grains
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Zhang et al. 3D printing technology in concrete
pore channels — (g ANR [ - five-point unexposed-surface temperature monitoring construction. Nat. Rev. Clean Technol. 1, 288-303 (2025).
Filament instability =~ Control (without Biochar) Biochar-Modified deposition stability

Function 3: Rheoloqy & Pore Structure Requlator during Extrusion Contact. heatherzhang@ust hk
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