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Speciation and Vertical Distribution of Heavy Metals in Sediments of

Baiyangdian Lake

LI Bi-cai'” ,HE Lian-sheng' , YANG Min’>, MENG Rui', YUAN Dong-hai’, XI Bei-dou' ,SHU Jian-min'

(1. Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 2. College of Earth Science and Environmental
Engineering, Southwest Jiaotong University, Chengdu 610031, China; 3. College of Environmental and Energy Engineering, Beijing
University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: In order to find out the heavy metal concentrations and their potential ecological risks on sediments in Baiyangdian Lake, O-
14 cm surface sediments had been collected by the no-disturbance-gravity sampler at seven representative sampling points of
Baiyangdian Lake. Optimized BCR sequential extraction procedure was used to carry out the analysis of heavy metal forms in the surface
sediments. The heavy metal contents of different forms and in different depths were determined. The relationship between different
forms of heavy metal and total organic carbon (TOC) in the sediments was analyzed. The geo-accumulation index (1,,,) was employed
to evaluate the extent of heavy metal contamination. The results demonstrated that Co, Fe, Mn, Pb, Zn were mainly in residual form,
acid soluble form, Fe-Mn oxide and organic matter bound forms respectively. The tendency of organic bound form of heavy metals and
TOC of sediments was greater than the others. The concentration of Co, Pb, Zn decreased with the increase of sediment depth, with the
maximal concentration was between 0-2 cm, while the concentration of Mn was the minimal between 6-8 cm and the maximal was at 14
cm. Baiyangdian sediments were not contaminated as a whole by Co, Mn, apart from medium pollution in the entrance of the Fuhe
River. The other regions were lightly polluted by Zn and Pb.

Key words : Baiyangdian Lake; heavy metals; speciation analysis; vertical distribution; geo-accumulation index
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in the Baiyangdian Lake
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Table 1 ~ Water quality indexes at each sampling site

* 3-
SRR LA H/m  SD/m pH /m:.(l—l /;‘ii 1 /m;.PL L j;)f‘Lfl
1 (BE3E) 38°56. 440N, 115°59. 968E 1.30 0.41 7.73 1.77 1323 0.18 0. 063
2(EFX%E) 38°55. 907N, 116°00. 910E 0.76 0.52 7.80 3.71 1396 0. 89 0.834
3CRE) 38°55. 133N, 115°57. 700E 0.8 0.21 8.53 12.35 1491 1.39 1.194
4(JM AT 38°54. 850N, 115°55. 808E 2.37 1.01 8. 04 3.56 1634 1.34 1.319
5(FKTE) 38°51. 440N, 115°58. 130E 1.30 0.31 8.09 7.12 1286 0.12 0. 045
6(JE5) 38°49. 639N, 116°00. 441E 1.15 0.40 8. 14 5.71 1090 0.09 0. 047
T(HRHEE) 38°50. 289N, 115°59.232E 0.79 0.45 8.29 8.42 1092 0.09 0. 024
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Table 2 Heavy metal content of each sampling site/mg-kg ~!

EeR WiH 1(B%E) 2( FHK5E) 3(CRIE) A(RFIAE)  S(RERLE) 6 (JrdH) T(HRHE)
BAM 11.58 11.22 11.5 9.29 14.21 12.22 8.53
Co fre/IME 8. 62 3.36 8.38 7.71 8. 42 9.79 6.89
SEHE 10.27 8.42 9.87 8.33 10. 62 11.08 7. 60
RAE 19 841. 58 18 773.28 19 052. 76 20 825. 30 21 240. 49 21 895. 63 15011. 16
Fe /M 14 438.23 13 981.08 14 373. 06 14 052. 30 14 336. 86 16734.98  12612.26
SEHE 16 744. 55 15 650. 38 16 556. 52 16 746.70 17 362. 01 19887.73 13 964.09
R 803. 83 616.26 1039. 92 779. 40 1277. 43 900. 94 623. 59
Mn /M 381.69 333.40 299.91 303. 60 395.79 513.90 328.96
SEHE 496. 35 481. 81 646. 87 577.23 688. 20 608. 60 440. 01
BAM 25.06 21.51 17.84 29. 80 22.23 18.03 37.40
Pb /M 14. 67 10. 86 9.85 18.21 15.76 12.78 19. 69
FHH 18.02 15.54 13. 50 21.58 19. 03 15.63 30. 36
BAM 125. 84 88.73 185.25 456. 95 528.52 289.95 167.37
Zn e/ IME 59. 85 36. 47 58. 06 116.97 87.43 58.30 91.10
T 84. 80 55.12 96. 85 321.70 202.73 122.13 130. 36
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Fig. 2 Distrubution of heavy metal species of each sampling site
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Table 3 Correlation between TOC and heavy metal species in sediments

I JLE Co Fe Mn Pb Zn TOC
Co 1
Fe 0.578** 1
R A Mn -0.589** -0.318* 1
Pb 0.121 -0.111** -0.079 1
Zn 0.485" 0.520** -0.353%* 0.541%* 1
TOC 0.052 -0.358* -0.022 -0.313* 0.126 1
Co 1
Fe 0.534"" 1
paars M0 0.485** 0.277 1
Pb 0.020 -0.492** 0.000 1
Zn -0.066** 0.278 -0.047 0.918** 1
TOC 0.437*" 0.038 0.651"* 0.071 0.106 1
Co 1
Fe 0.676** 1
fsas M 0.789 " * 0.753** 1
Pb 0.700 " * 0.338* 0.521** 1
Zn 0.362* 0.097 0.198 0.443%* 1
TOC 0.320" 0.750* * 0.631** 0.592** 0.540 " * 1
Co 1
Fe 0.816** 1
it Mn 0.090 0.240 1
Ph 0.500** 0.377** -0.278 1
Zn -0.007 0.252 0.380** 0.017 1
TOC 0.015 -0.081 -0.183 0.037 0.006 1

1) * FrRBFWKFEH0.05,80 P<0.05 KF, = = FRi B EEKFHR0.01,80 P<0.01 KF,n=49
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Fig. 3 Changes of heavy metal content in sediments with depth
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Table 4  Relation between contamination degree of heavy metals and I

geo

15 YL 7o B g R [ AR W™
15 445 0 1 2 3 4 5 6
L. <0 0~1 1~2 2~3 3~4 4~5 >5
Science of the Total Environment, 2004, 334/335. 271-277.
3 ik

(1) FIFETENC YR i 4 i i 1 31 BBl 43l 2
Co 6.89 ~14.21 mg-kg ™", Fe 12 612.26 ~21 895. 63
mg-kg ™', Mn 299.91 ~1227.43 mg-kg™',Pb 9. 85 ~
27.4 mg-kg™',Zn 36.47 ~528.52 mg-kg ™", Hii LU
Mn Fl Zn B2 A0TE Bl KR, 78 4 A5 LA b JUHGE Zn
KF T 14,5 5.
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