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Impermeability of Cement Soil Mixed with Ferronickel Slag Powder in
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Abstract: In order to study the effect of ferronickel slag powder on the permeability of cement soil, the permeability
of ferronickel slag powder cement soil in clean water environment and seawater environment was studied by a
pressurized infiltration device, and the microscopic analysis was carried out by mercury intrusion test and scanning
electron microscope-energy spectrum analysis test. The results show that the addition of ferronickel slag powder can
improve the impermeability of cement soil in both clean water environment and seawater environment, especially
in seawater environment. When the content of ferronickel slag powder is more than 20% , the effect of increasing
the content of ferronickel slag powder on the impermeability of soil-cement gradually decreases. The ferronickel slag
powder can play a micro-aggregate effect and activity effect, reduce the maximum pore size and total porosity of
cement soil, and enhance its resistance to seawater erosion. The ferronickel slag powder can make the microscopic
structure of cement soil more compact, and promote the formation of hydration products with low calcium-silicon
ratio, and enhance its impermeability.
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Table 1 Main salt content of artificial seawater

w/%

NaCl MgCl, MgSO, CaSO, K,S0, CaCO, MgBr, Total

27.21 3.81 1.66 1.26 0.8 0.12  0.08 35.00
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Fig.1 Permeability coefficient of cement soil in clean water and seawater environment
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Table 2 Decrease rates of permeability coefficient of cement soil in clear water and seawater environment

%
Clean water Seawater
Specimen
7d 28 d 60 d 7d 28d 60 d 90 d
CS-10 19. 25 16.55 25.00 19.58 21.98 28.76 17.16 16. 56
CS-20 57.56 57.27 61.56 72.06 57.98 58. 38 62. 10 53.32
CS-30 63.77 64.43 79.25 86.68 64. 40 64.81 72.47 61.69
CS-40 85.92 91.72 92.69 95. 04 86.58 84.50 80. 28 76.62
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Fig. 2 Pore size distribution curves of concrete soil with different contents of ferronickel slag powder
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Fig.3 SEM images and EDS spectra of cement soil in seawater environment
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