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Geochemical Characteristics of Rare Earth Elements on Sunflower Growing

Area in the West of Jilin Province
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Abstract : Soil and plant samples were collected from the sunflower growing area in the west of Jilin province. A variety of ancillary
methods were used to determine the soil element content. Then the rare earth elements geochemistry in soil was studied, and the
correlation of REEs in this region with other elements and the quality of plant was investigated. The results show that, (DREE content
of the soil in Nong’an is relatively higher to those in Daan and Tongyu. Distribution pattern of rare earth elements in soil for the right tilt
of the light rare earth enrichment patterns which is consistent with the national distribution pattern of rare earth elements; @ REE
contents in the three studying areas in the soil are different, and this primarily relates to the soil parent materials; )The REEs which
positively correlate with soil available potassium are Se, Fe,0,, Ti, P, Mn, Cu, Zn, Cr, Mo, B, F. The protein content of sunflower
seeds has a negative correlation with REE. With the exception of Lu, all REEs show a similar correlation.
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Fig. 1

Sampling sites of sunflower growing area in the west of jilin
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1 D /mg-kg !
Table 1 Content of REE/mg-kg ™!

La Ce Pr Nd Sm Eu Gd Th Dy
33.15 63.53 8.01 30. 09 5.83 1.21 5.01 0.8 4.81
37.95 69. 65 8.91 32.93 6.28 1.32 5.3 0. 82 5.05
39.69  76.1 9.35 35.47 6.73 1.43 5.85 0.92 5.43
1 16.3 30.43 4.08 15.28 2.94 0.75 2.38 0.37 2.26
2 32.12  57.26 8.18 30. 11 5.67 1.19 4.93 0.78 4.95
1 21.54 39.5 5.2 19.9 3.67 0.88 3.2 0.48 3.01
2 9. 64 17.37 2.45 9.33 1.85 0.59 1.55 0.29 1. 64
3 30. 13 57.46 7.55 28. 08 5.47 1.18 4.72 0. 82 5.14
1 14. 4 25.71 3.52 13.56 2.58 0.73 2.13 0.35 2.12
2 32.12 63. 67 8.03 30. 28 5.8 1.22 5.02 0.82 5.04
5.94 10. 31 1.47 5.69 1.04 0.28 0. 86 0. 14 0.74
19.1 35.34 4.75 18. 09 3.39 0.85 2.92 0.49 2.84
23.42 43.53 5.67 21.56 4. 11 0.96 3.39 0.56 3.28
20. 89 38.88 5.01 18.5 3.47 0. 89 2.93 0.46 2.78
( ) 34.4 70. 35.1 5.9 1.17 0.77
34.9 74.3 32.5 5.92 1. 06 0.8
Ho Er Tm Yb Y Lu > LREE " HREE 2 LREE
> HREE
0.9 2.62 0.46 2.92 26. 66 0.45 141. 82 44. 63 3.18
0.96 2.75 0.48 2.84 24.99 0.45 157.04  43.64 3.6
1.02 3.09 0.51 3.14 27.33 0.5 168.77  47.79 3.53
1 0.45 1.33 0.23 1.54 10.91 0.24 69.78 19.71 3.54
2 0.98 3.07 0.56 3.71 27.9 0. 61 134.53 47.49 2.83
1 0.58 1.76 0.29 1.85 14.95 0.29 90.69  26.41 3.43
2 0.3 0.92 0.16 0.99 7.68 0.16 41.23  13.69 3.01
3 0.98 2.97 0.52 3.28 27.26 0.54 129. 87 46. 23 2. 81
1 0.41 1.23 0.21 1.35 12.25 0.22 60.5 20.27 2.98
2 0.96 2.91 0.49 3.08 26. 37 0.5 141. 12 45.19 3.12
0.15 0.57 0.09 0.58 3.63 0.1 24.73 6.86 3.6
0.55 1. 64 0.29 1.77 17.33 0.29 81.52 28.12 2.9
0. 62 1.82 0.32 2.06 18. 81 0.33 99.25  31.19 3.18
0.52 1.58 0.28 1.74 15.48 0.27 87.64  26.04 3.37
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Fig.2 Content of REE in Nong’an Fig.3  Content of REE in Tongyu
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Table 2 Correlation of REE to efficiency elements, macroelements and crops quality
Se Fe, 04 Ti P Mn Cu Zn Cr Mo B F

La 0. 64 -0.61 0.71 0.83 0.54 0. 81 0.71 0.76 0.63 0.71 0.71 0. 68 0.73
Ce 0.65 -0.61 0.72 0. 84 0.54 0. 81 0.72 0.77 0. 65 0.71 0.71 0. 68 0.73
Pr 0.62 -0.59 0. 68 0.82 0.50 0.78 0. 67 0.73 0. 61 0.68 0. 68 0. 64 0.70
Nd 0.62 -0.59 0. 69 0.82 0.50 0.78 0. 68 0.73 0. 61 0. 68 0. 68 0.65 0.70
Sm 0.62 -0.60 0.69 0.82 0.50 0.78 0. 68 0.73 0. 61 0. 68 0. 68 0. 64 0.70
Eu 0.55 -0.51 0.62 0.75 0. 44 0.74 0.62 0.67 0.55 0.62 0. 61 0.59 0.62
Gd 0. 64 -0.58 0.70 0.83 0.50 0.78 0. 69 0.73 0.62 0. 68 0. 68 0. 64 0.71
Th 0.62 -0.55 0. 68 0. 81 0. 47 0.75 0. 67 0.71 0. 60 0. 65 0. 66 0. 61 0. 68
Dy 0. 60 -0.56 0. 64 0.79 0. 44 0.73 0.63 0. 68 0.56 0.63 0.63 0.58 0.65
Ho 0.58 -0.54 0.62 0.78 0.41 0.71 0. 61 0. 66 0.53 0. 60 0. 61 0.55 0.63
Er 0.58 -0.53 0.62 0.79 0.39 0.71 0.61 0. 65 0.53 0. 60 0. 60 0.54 0.63
Tm 0.56 -0.52 0.59 0.77 0.37 0.70 0.57 0.63 0.51 0.58 0.58 0.52 0.61
Yb 0.53 -0.51 0.55 0.76 0.32 0. 67 0.53 0.59 0. 48 0.55 0.54 0. 49 0.57
Y 0.56 -0.49 0.62 0.76 0.42 0.71 0.59 0. 65 0.56 0.62 0. 61 0.56 0.62
Lu 0. 49 -0.48 0.52 0.74 0.28 0.63 0.50 0.56 0. 44 0.51 0.50 0.45 0.54
LREE 0. 64 -0.61 0.71 0.83 0.53 0. 80 0.70 0.75 0.63 0.70 0.70 0. 67 0.72
HREE 0.58 -0.52 0.63 0.78 0.43 0.72 0.61 0.67 0.56 0.62 0.62 0.57 0. 64
REE 0.63 -0.59 0. 69 0.82 0.51 0.79 0. 69 0.74 0.62 0. 69 0. 69 0.65 0.71
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