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Phytoaccumulation of heavy metals by terrestrial plants around vanadium smelters
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ABSTRACT Twenty-nine species samples of higher plants which belong to twenty families and seven soil samples were collected
from a vanadium smelter. The contents of heavy metals in the native plants and soil were analyzed by ICP—MS and ICP—OES. The re—
sults show that the soil of the smelting plant area has general Cr Cd and V pollution phenomena; moreover V and Cr pollution is con—
spicuous. V. Cr Cd and Pb are detected from all these collected polluted higher plants and the content of V is the highest. Preris
vittata L. the native plant has the highest V content; the accumulation amounts of the aboveground part and the underground part are
86. 51 mgekg ™' and 814. 25 mg-kg™" respectively. The enrichment and transport capacity of Daucus carota L is obviously higher than
that of other plants; the accumulation amounts of the aboveground part and the underground part are 18. 56 mgekg™" and 5. 66 mg*
kg™ respectively. These two kinds of plants show high tolerance to heavy metal pollution in the vanadium smelting plant area and
they can be used as pioneer species of pollution remediation.
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Table 1 Heavy metal concentrations in sampling sites soils mgekg !
A Cr cd Pb Mn
1 17451.7 3842. 1 7.11 152.9 404. 4
2 4431.2 1230. 5 1.67 58.2 686. 5
3 760. 6 498. 8 0.53 50.5 706. 8
4 1438. 8 543.9 1.56 54.3 354.4
5 366.5 220. 8 0.55 40. 4 764.0
6 1171.0 800. 0 1.52 58.6 755.6
7 196. 3 168. 0 0.43 37.4 656.7
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2
Table 2 Heavy metal concentrations of dominant plants in sampling sites mg-kg !
v Cr Cd Pb
59.61 591. 37 8.01 90. 33 0. 86 5.23 8.81 26.13
49.93 412.37 22.55 69. 43 6.05 16. 11 7. 81 10.75
28. 80 17.23 14. 86 14.45 15. 84 3.54 5.86 5. 65
24.55 59. 20 9.91 17.31 3.35 6. 86 4.38 4.31
29. 69 59. 45 6.55 13.21 2.23 2.76 2.77 3.67
29. 40 51.37 8.73 35.71 5.44 1.93 3.69 4.51
60. 21 621.55 29.32 72.57 7.89 18. 88 8.21 12. 56
59. 62 190. 55 34.22 60. 61 9.31 12. 11 7.95 7. 88
39.90 38. 81 19. 18 15. 65 1.77 1. 89 4.96 5.11
26.21 36.42 10. 02 15.27 0.62 0. 88 4.03 5.79
30.03 30.78 8.41 6. 62 1.98 2.01 3.57 5.12
39.97 61.90 9.92 8.51 2.02 1.09 4.92 3.81
86. 51 814.25 13. 81 92.46 0.91 0.97 15.21 9.04
34.21 60. 33 10. 11 13.33 1.28 1.56 33.51 20. 18
26. 17 90. 07 10. 51 12. 66 1.08 1. 06 11.05 11.25
28.97 41.90 9.92 8.51 2.02 1.09 4.92 3.81
39.61 51.77 7.07 11. 34 1.07 0.92 11.63 12. 86
32.43 35.63 7.12 15.85 0.74 0.78 3.27 3.67
58.59 170.75 29. 60 56. 46 8.05 10. 61 9.04 9.31
45.75 100. 19 12. 85 11.25 5.75 4.12 5.25 4.62
39.21 50. 56 8.21 13. 66 1.43 1.55 5.33 5.65
39.77 27.89 16. 68 17.55 18. 56 5. 66 6. 68 6.77
26. 10 36. 67 4.19 5.91 0. 84 0.50 2.41 1.63
Vv Pb Ph 5~
% 25mgekg ™’ Pb
Ph
17
\ Ph
Cr
v .
Cr 3
92.46mgekg ™' 90.33 mgekg ™' . AY
72.57 mgokg . 3 36. 74 mgekg ' 30.41 mgekg ;5
Cr Cr Cd
Cr 9mgekg™' 1.5mgekg” Cr
Cd . Pb
18. 73 mgkg ',
Cd
18.56 mgekg ™ ';
Cd 18

Cd 15 ~20 mg+kg ™'
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Table 3 BCF,, and TF of the ten plant samples

\ Cd Pb
BCF,, TF BCF,,, TF BCF,,, TF BCF,,, TF
3 1.07 0.11 0.19 0.15 1.83 0.94 0.18 1. 68
2 0.14 0.10 0. 06 0. 40 11.30 0.42 0.21 0. 65
1 0.03 0.10 0.02 0.09 0.74 0.16 0.17 0.34
2 0.04 0.31 0.05 0.56 7.25 0.77 0.14 1.01
6 0.15 0.34 0.08 0.52 6.98 0.76 0.17 0.97
1 0.02 0.12 0.02 0.32 2.27 0.38 0.07 0.73
6 0.09 0. 46 0.01 1. 14 2.71 1.39 0.08 1.34
2 0.01 0. 66 0.01 1.67 0. 65 1.85 0.07 1.29
2 0.01 1.03 0.01 1.23 1.13 0.94 0.08 0.97
7 0.14 1.32 0.10 0.95 13.16 3.28 0.18 0.98
10 Cr Pb
Cd
s (3) V.Cr.Cd
Cd Pb
13.16  3.28
1 Cd
Cd
Cd
Cd 125
mg'kgq cd 58. 59 mg* 1 YangSX YuanZZ LiZY etal. Heavy metal contamination
. and bioavailability in Huayuan manganese and lead /zinc mine-
kg Cd land Xiangxi. Environ Sci 2012 33(5): 1718
23 (
2012 33(5): 1718)
cd 2 ChenYX LiXR Wei X H etal. Determination of trace rare
earth elements in soils and sediments by inductively coupled plas—
ma-mass spectrometry with microwave digestion. Rock Miner Anal
4 2011 30(5): 560
( : -
(1) V.Cr
Cd Pb 2011 30(5): 560)
\Y% Cr 3 Qian Y Gallagher F J Feng H et al. Vanadium uptake and
translocation in dominant plant species on an urban coastal brown—
’ field site. Sci Total Environ 2014 476-477: 696
4 WeiFS Chen]S WuYY etal Elemental Background Con—
tents in the Soil of China. Beijing: China Environmental Science
(2) \d Press 1990
(
1990)
v 5 Huang S H. Fractional distribution and risk assessment of heavy
metal contaminated soil in vicinity of a lead/zinc mine. Trans
Nonferrous Met Soc China 2014 24(10) : 3324
v 6 DangZ LuGN Yang C et al. Source control and remediation
Cd of environmental contamination in metal sulfide mine areas. J
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