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Effect of CO, Volume Fraction on Carbonation Resistance of
Alkali-Activated Nickel Slag Cement Mortar
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Abstract: One-part alkali-activated nickel slag cement was prepared by mechanochemical method. The carbonation
resistance of one-part alkali-activated nickel slag cement mortar prepared with different alkali activators were tested,
to study the effect of CO, volume fraction on the carbonation resistance of one-part alkali-activated nickel slag cement
mortar. The mechanism was analyzed by pore structure analysis and X-ray diffraction(XRD) analysis. The results
show that the carbonation products of the cement mortar are not related to the type of alkali activator, but to the CO,
volume fraction. The carbonation products of the cement mortar tested at 3% CO, volume fraction are carbonation
products, and the carbonation rate is much lower than that at 10% and 20% CO, volume fractions. The carbonation
products of the cement mortar tested at 10% and 20% CO, volume fractions are carbonate and bicarbonate products.
The carbonate is better than bicarbonate in pore filling, so the pore structure and compressive strength of the mortar
after carbonation at 3% CO, volume fraction is better than those at 10% and 20 % CO, volume fractions.
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Table 1 Chemical composition of nickel slag

w/%

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

22.26  18.97 33.90 2.87 2.49 0.77 2.87 7.81
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Table 2 Table of test scheme

N CO, volume Alkali-activator ~ Alkali equivalent (by
Group -

fraction/ % type mass of nickel slag)/ %
C20-NH 20 NaOH 5
C10-NH 10 NaOH 5
C3-NH 3 NaOH 5
C20-NS 20 Na,Si0, 5
C10-NS 10 Na,Si0, 5
C3NS 3 Na,SiO, 5
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Fig.1 Carbonation depth of alkali-activated nickel slag
cement mortar
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Fig.2 Compressive strength of alkali-activated nickel slag
cement mortar after carbonation
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Fig.3 XRD patterns of alkali-activated nickel slag cement mortar after carbonation
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Fig.4 Porosity and most probable pore diameter of alkali-activated nickel slag cement mortar under different CO, volume fractions
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