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Distribution of Rare Earth Elements in Soil Environment and Wheat
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Abstract: A plot experiment was conducted to reveal distribution of rare earth elements (REEs) in soil environment and wheat,
respectively. The results showed that distribution patterns of REEs in wheat, groundwater and runoff were similar to that in soil. In
addition, the concentrations and distributions of REEs in wheat, groundwater and runoff were affected by the contents of the elements
studied in the tested soils. The REEs concentrations in soil environmental and wheat samples were increased as the increased amounts
of REEs applied on the soils A correlation between REEs in these water and grain samples and those applied doses was observed.
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Table 1 Background values of rare earth elements

in the tested soils(mg * kg ")

_ b B

TR CK I I 1
Y 17.67 16.16 16.59 17.58
La 29. 65 30. 84 30.73 28. 16
Ce 62.74 64.53 65.24 58.20
Pr 7.27 7.48 7.41 6.70
Nd 27.04 28.81 28. 67 25.47
Sm 4.88 4.99 5.26 4.77
Eu 1.07 1.26 1.10 0.99
Gd 5.04 5.41 5.40 5.24
Th 0. 65 0.73 0.73 0. 62
Dy 3.68 4.68 4.20 3.70
Ho 0.71 0.81 0. 85 0.67
Er 2.13 2.50 2.32 2.04
Tm 0.32 0.33 0.35 0.30
Yb 1.98 2.45 2.39 1.96
Lu 0.30 0.35 0.31 0.28

ait 165.13 171.33 171. 55 156. 69

La/Ce 0.47 0.48 0.47 0.48

La/Sm 6.08 6.18 5.84 5.90
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Table 2 Detecting parameters in plasma mass — spectrometry

ICP system

Forward Power 1350 W
Reflected Power S W
Coolant argon flow rate 14 L - min™'
Auxiliary gas flow rate 0.9 L - min~'
Nebulizer gas flow rate 0.8 L * min~'
Sample uptake rate 1.0 mL * min~'
Sampling depth 15 mm
Mass spectrometer

Sampler (nickel)orifice 1.0 mm
Skimmer (nickel)orifice 0.7 mm
3rd stage pressure 1.7 x 10" 'mPa

Range — scanning mode

M/z 88 -175

Data acquisition
Mass range

Total acquisition time 60s
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Figure 1 Corrected values of contents for rare earth elements
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Figure 2 Contents of REEs in aqueous solutions extracted

from the treated soils at various depth
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Figure 3 Corrected values of contents for rare earth elements

in wheat samples
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Figure 4 Corrected values of contents for rare earth elements
in soil samples
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