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Mechanism of Biochar Improving Activity of Carbonated Steel Slag

LI Linshan', CHEN Tiefeng'*, GAO Xiaojian"*"

(1.School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China; 2.Key Lab of Structural
Dynamic Behavior and Control of the Ministry of Education, Harbin Institute of Technology, Harbin 150090, China)

Abstract: A research direction of using biochar to modify aqueous carbonated steel slag is proposed to address the
issues of suppressed hydration activity and low CO, sequestration of steel slag. The results show that biochar
effectively enhances the hydration activity and CO, reactivity of carbonated steel slag ; and compared to samples that
solely use carbide steel slag, the compressive strength of the active mineral slurry prepared through the synergistic
use of biochar and wet-process carbide steel slay has increased by 21.5% at 7 d, with a 25.1% increase in CaCO,
content. The synergistic effect of biochar and aqueous carbonated steel slag effectively refines the pore structure of
the specimens, increases the amount of hydration products, and accelerates the early hydration heat release, thereby
further improving the hydration activity of steel slag. The unique loose and porous structure of biochar facilitates
the uniform precipitation of CaCO; in the pores of specimens, allowing for better nucleation and filling effects
of CaCO,.
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Table 1 Chemical composition (by mass) of raw materials
Unit: %
Raw material CaO Sio, ALO, Fe,O, MgO SO, MnO P,O; K,O Cl Other
Portland cement 62.05 20.53 4.45 3. 17 2.81 2. 10 0.07 0.03 0. 05 0.03 4.71
Steel slag 37.03 16. 88 3.78 29.57 5.44 0.25 3.27 2.04 — 0.03 1.71
Biochar 6.74 44.97 6.92 2.26 12.12 2.22 0.22 5.55 12.19 4.70 2.11
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Fig.2 XRD pattern of steel slag
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Table 2 Naming and mix proportion of mineral slurry

Sample w(biochar)/  w(steel ~ Water-to- Carbonation
No. % slag)/%  slag ratio  duration/h
pPC 0 0 0
SS 0 16 2.5 0
C_SS 0 16 2.5 2
BC_SS 1 15 2.5 0
C_BC_SS 1 15 2.5 2
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Fig.3 Compressive strength of cement specimens at
different ages
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Fig. 6 Hydration heat evolution of different mineral slurries
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