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Table I Physical parameters of loess
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Fig. 1 Effect of cadmium on acidity and alkalinity of loess
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Fig. 4 Compression curves of loess under different cadmium
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Fig. 5 Schematic illustration of double electric layer of cadmium contaminated loess particles
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Fig. 6 Effect of cadmium on the shear strength of loess
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Fig. 8 SEM images of cadmium contaminated loess
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Table 3 Porosity and fractal dimension under different

cadmium concentrations
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Fig.9 Proportion of four kinds of pores under different

cadmium concentrations
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Effects of cadmium on physical-chemical and mechanical
properties of loess

GUO Mei"* , HAN Xin"?, LU Yuxia"’, WANG Yan"’, HE Hailang'

1. Lanzhou Institute of Seismology, China Earthquake Administration, Lanzhou 730000, China;
2. Key Laboratory of Loess Earthquake Engineering of China Earthquake Administration & Gansu Province, Lanzhou 730000, China

* Corresponding author, E-mail: egmonica@]163.com

Abstract: Heavy metal pollution of soil has become a serious issue in many countries, with cadmium (Cd) being
one of the primary heavy metal pollutants affecting soil environmental quality in China. [Objective] This study aims
to investigate the effects of cadmium on the mechanical and physical-chemical properties of loess. [Methods] A
series of tests, including compression test, direct shear test, compaction test, permeability test, acidity and alkalinity
test, and particle size analysis, were conducted on remolded loess samples with various Cd*" concentrations.
Changes in the microstructure of the Cd-contaminated loess were observed using scanning electron microscopy
(SEM). [Results] The results showed that the pH value of loess decreased obviously when the Cd*" concentration
exceeded 300 mg/kg. Permeability first increased and then decreased with the rising Cd>" concentrations. Cadmium
contamination had no significant effect on the particle size distribution of loess. As Cd** concentration increased, the
compressibility of loess increased, while cohesion decreased. The angle of internal friction and shear strength
initially increased and then decreased. The optimal moisture content decreased, while the maximum dry density
increased. The porosity and proportion of medium pores increased under 30 mg/kg cadmium concentration but
decreased under 3000 mg/kg, while the proportion of small pores increased under 3000 mg/kg cadmium
concentration. The hydrolysis of cadmium nitrate in pore water, the chemisorption of cadmium onto loess particles,
and the formation of a compressed double electric layer after cadmium addition were the main factors driving
changes in the physical-chemical properties, mechanical properties, and microstructure of cadmium-contaminated
loess. [Conclusion] The findings could provide a reference for evaluating the engineering properties and mitigating
engineering disasters of cadmium-contaminated soils in loess areas.
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