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Effects of Soil Sodicity and Gypsum Application on Dynamic Behavior of Heavy Metal Elements in
Soils Under Wastewater Irrigation

LI Fa-hu, PENG Chong

(College of Water Resource and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract: Response of soil environment to wastewater irrigation affects sustainability of irrigation agriculture. Effects of soil
sodicity and gypsum application on dynamical behavior of heavy metal elements under effluent irrigation were studied by
means of soil column leaching method in laboratory. Three treatments were designed: nonsodic soil saturated with sodium ad-
sorption ratio (SAR) 0, sodic soil saturated with SAR 30 and sodic soil saturated with SAR 30 + gypsum application. Fe accu-
mulated in all experimental soils, but its increased percentage in sodic soil was greater than that in nonsodic soil or gypsum—
applied sodic soil. After leaching of 19~23 pore volumes, Fe contents increased to 0.93 and 0.563 mg-kg™ from initial content
0.43 mg-kg™!, respectively, in sodic soils with and without application of gypsum. Application of gypsum obviously decreased
accumulation of Fe in sodic soil. Manganese and Zn accumulated in sodic soil but eluviated in nonsodic soil and gypsum—-ap—
plied sodic soil. After leaching of 19~23 pore volumes, Zn content in sodic soil increased to 0.160 mg-kg™ from initial con—
tent of 0.085 mg-kg™, which was much lower than 100 mg-kg™ of the First Class Criteria for National Soil Environmental
Quality. Gypsum application in sodic soil changed dynamical behavior of Mn and Zn. Copper accumulated in nonsodic soil
but eluviated in sodic soils no matter whether gypsum was applied or not, its content in nonsodic increased to 0.322 mg-kg™
at the end of experiment from initial content of 0.208 mg-kg™, which also was much lower than 35 mg-kg™ of the First Class
Criteria. Nickel eluviated in all tested soil conditions, but gypsum application in sodic soil increased eluviation of Ni from the
soil. Accumulations of some heavy metal elements in soils didn’t affect irrigation application of studied wastewater for a long
period.
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Table 1 Concentrations of heavy metal elements in extract of

soil:water 1:2 and wastewater

T H Fe Mn 7n Cu Ni Ccd
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Table 2 Minimum concentration limits of detection (LOD) by
ICP-AES(pg-L™)
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Figure 1 Schematic diagram of experimental apparatus
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Figure 2 Changes of pH in leachate with pore volumes of leachate
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Figure 3 Changes of concentrations of Fe and Mn in effluent and soil solutions at various depths with pore volumes of leachate
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Figure 4 Changes of concentrations of Fe and Mn in soil solution with soil depth under treatments 1~3, respectively,

after leaching of PV = 4, 6 and 5
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Figure 6 Changes of concentrations of Zn, Cu and Ni in soil solutions with soil depth under treatments 1~3, respectively,
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Figure 5 Changes of concentrations of Zn, Cu and Ni in effluent and soil solutions at various depths with pore volumes of leachate
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Table 3 Balance calculation of heavy metal elements in

experimental soil(mg)

I Fe Mn Zn Cu Ni
A 0310  -3.405 5204 0.126 -0.078
Apw1/Qin 0.613  -4.308 -1.176  0.142 -1.688
Apn 0.550 0.518 0.082  -0367  -0.005
g2/ Qin 0.894 0.698 0.112  -1.954  -0.048
A 0.146  -5.784 8398  -0367  -0.136
Apw3/Qin 0230  -33.655  -11.405  -2.996  -11.404
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