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Modification Mechanism of Biochar on Carbonation-Cured Cement Mortar
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Abstract : The influence and mechanism of biochar on the compressive strength and carbon sequestration of
carbonation-cured cement mortar were studied. The results show that addition of biochar can effectively promote
early hydration reaction of cement, as well as improve compressive strength and pore structure of carbonation-cured
cement mortar. This improvement effect becomes more obvious with the prolongation of carbonation duration.
Besides, incorporation of biochar decreases carbon sequestration in carbonation curing, while the total carbon
sequestration by biochar and carbonation curing increases significantly by considering both biochar and cement paste.
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Table 1 Chemical composition of cement

w/%
Na,O  £CaO

Si0, ALO, Fe,0, CaO MgO SO,

22.89 4.51 3.51  62.85 2.18 2.42 0.57 0.84
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Fig. 1 Particle size distribution of biochar and cement
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Table 2 Mix proportion of cement mortar

Mix proportion/(kg-m %)

Specimen  wy/ %

PC B SP S W
Co 0 350.00 0 1.23 875.00 140.00
Cl1 1 346.50  3.50 1.21 875.00 140.00
C3 3 339.50 10.50 1.19 875.00 140.00
C5 5 332.50 17.50 1.16 875.00 140.00
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Fig. 2 Effect of different biochar dosages on hydration
heat of cement pastes
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Fig.3 Compressive strength of cement mortars
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Fig.4 Capillary water absorption of cement mortars
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Fig. 5 Pore size distribution of cement mortars
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Table 3 Mass loss ratio of cement mortars within
different temperature ranges

w/%
Co C5
AW
t=0h t=24h t=0h t=24h
AW, 6.11 3.10 6.93 2.89
AW, 2.77 1.96 3.35 1.74
AW, 2.03 8.40 1.53 7.18
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Fig.8 Total CO, sequestration in cement mortars (2=24 h)
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Table 4 Proportions of coponent contents and M, of cement stones

Proportion(by area)/ %

Specimen t./h M,../GPa
Micropore LD C-S-H HD C-S-H CH/C-S-H CaCO,
o 0 5.26 35.80 18. 30 12.20 — 29.71
24 9.18 37.70 15. 40 3.32 15. 60 32.91
o5 0 7.99 32. 80 19. 20 18.40 3.21 31.15
5
24 8. 26 39.10 16. 90 — 17. 50 32.51
2.6 SEM T (H 3% T 2 =0 mm) N & (=5 mm) #4730

K SEM , 1E SERE R F X £.=24 h ik C5 %

g2, oW 55 K EDS 2 Afr 5 5 0L 1 9. phr & 9 1T I
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Table 5 Contents of micropores and unhydrated clinker
cement stones

w/%
Co C5
Component
t=0h 1=24h =0h =24h
Micropore 5.68 6.74 5.39 5.54
Unhydrated clinker 26.80 23.50 22.40 19. 80
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Fig.9 SEM images and EDS analysis results of specimen C5 surface and interior at =24 h
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