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Speciation of heavy metals in sediments from Lake Xuanwu and their environmental signifi-
cance
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Abstract: Six elements (Ni, Cu, Cr, Pb, Mn, Zn) in twelve sediment samples from Lake Xuanwu were studied
by BCR sequential extraction method to obtain their distribution features in this region and the data were analyzed
with Factorial Analysis method. The results showed that the metal concentrations of Ni, Pb, Zn in some sediments
of Lake Xuanwu exceeded the background levels, revealing slight pollution, which were affected by the geological
setting and the anthropogenic input. Metals detected was mainly associated with the residual fraction in the lake,
and the oxidable fraction was followed. The acid soluble fraction of Pb,Zn had higher percentages in total contents
than other four metals, so their potential risk to aquatic organisms must be considered.
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Fig. 1 The sampling stations in Lake Xuanwu
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Tab. 1 The total contents of heavy metals in sediments from Lake Xuanwu

# 1RV G IR S i (7 me/kg)

Ni Cu Cr Pb Mn Zn
| 45.5 25.0 91.4 37.5 684.6 132.6
2 31.0 23.1 72.1 36.3 574.5 139.1
3 323 26.1 103.7 41.7 797.5 140. 7
4 164.4 28.4 217.9 29.3 595.4 185. 1
5 122.2 31.8 163.5 31.1 540. 8 149.9
6 29.5 22.9 70. 1 35.6 527.6 148. 1
7 46.4 29.5 106.3 38.3 561.2 165.3
8 30.8 23.8 79.7 33.7 581.6 169.5
9 52.2 27.4 114.1 42.7 529.2 186.5
10 275 27.0 75.0 37.3 564.2 151.7
11 44.0 23.0 100. 2 31.9 583.8 158.9
12 39.3 25.3 106.3 33.8 491.4 134.5
EE s 35.0 32.2 59.0 24.8 511.0 76.8
2 JEle b E g A RIS 0 5 ik (4 s mg/kg)
Tab. 2 The contents of metal fractions in sediments from Lake Xuanwu
QE e Fe/Mn 51k ALY RIS A Bt s
Ni AL 2.99-6.06 1.34-5.28 7.86 - 18.77 9.24-132.16
FEE 4.64 3.04 10. 84 34.63
AR ER(%) 19.09 35.24 28.99 110. 39
Cu A4k 2.34 -8.89 1.10 -3.55 5.76 - 10. 37 6.80-12.05
S 5.69 1.87 8.17 8.47
Cr ZREB(%) 34.23 45.85 21.44 18.51
AR Ak 0.74 -5.11 0.20-4.24 4.96 -18.73 45.25 -195.49
SEE{E 2.54 1.48 11.87 86.52
HRE(%) 57. 86 73.74 37.93 48.63
Ph Ak 0.51 -5.30 3.59-12.62 9.92 -20.02 5.58-13.86
S 4.09 7.85 13.27 7.85
Mn ZBERZE(%) 31.05 34.4 23.11 27.75
AR 103.97 -204.80 17.16 - 104. 81 10.26 - 82.63 64. 80 - 168. 08
S 140. 64 61.79 42.6 97.96
AR R % ) 19.78 44,83 57.5 27.93
Zn AR O 11.19-33.12 7.65-21.73 40.92 -79.44 33.92 -65.90
S 22.57 14. 35 57.64 48.48
RER(%) 28.94 32.29 17.54 18.11
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Tab. 3 The correlation matrix between different metals

Cu Cr Ph Mn Zn
Ni 0.646"°° 0.979*"* -0.542° 0. 021 0.424
Cu 0.661"" -0.075 -0.075 0.297
Cr -0.500" -0.017 0.483°
Ph 0. 354 -0.078
Mn -0.419

ww PR p<0.01 3+ BF0.01<p<0.05
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Tab. 4 Characteristic value and the accumulating contributing value

WERE T Wk
AT we TUEE mace) setsin 0 BT ()
1 3.05 50. 90 50. 89 2.70 45.01 45.01
2 1.29 20. 65 71.36 1.33 22.19 67.19
3 0.95 15.90 87.26 1.20 20. 07 87.26
4 0.62 10. 35
5 0.13 2.12
6 0.02 0.28
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Tab. 5 The corresponding results between the factors and the heavy metals after rotating

A1 2 HTF3
Ni 0.819 -0.419 0. 041
Cr 0.912 -0.363 -0.020
Cu 0.819 0. 064 —0.045
Pb -0.193 0.939 0. 181
Mn 0.114 0. 292 0. 390
Zn 0. 594 0.231 -0.613
% 6 BEAEIH T
Tab. 6 The scores of primary factor for samples
1 2 3 4 5 6 7 8 9 10 11 12

F1 -0.42 -1.06 0.33 2.12 130 -1.11 0.51 -0.56 0.66 -0.39 -0.61 -0.78
F2 002 -029 1.2 -1.18 -1.09 -0.30 0.99 -0.04 1.99 0.49 -0.80 -0.98
F3 1.48 0.18 2.34 0.14 0.11 -0.53 -0.56 -0.63 -1.43 -0.28 -0.21 -0.39
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Fig. 2 The distribution of metal fractions in surface sediments from Lake Xuanwu
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