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Chemical Fractionation and Pollution Characteristics of Heavy Metals in the

Sediment of Nansihu Lake and Its Main Inflow Rivers, China
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Abstract: Chemical forms of Cr» Cu> Mn, Ni> Pb and Zn in the surface sediments of Nansihu Lake and its main inflow rivers are determined
by the BCR sequential extraction method. The chemical fractionation composition characteristics; pollution state and potential ecological effects
of the heavy metals are discussed. Cr» Cus Ni and Zn in the sediments of Sihe River; Jinghang Canal, Zhuzhaoxin River Guangfu River,
south area of the Upper Lakes; and Down Lakes mainly exist in residual fraction, which account for 80% ~ 90% of their content, mainly
reflecting the natural characteristics of the heavy metals; but for the sediment of Old Canal, Guangfu River estuary, Baima River; nearly 80%
of Cr» Cu» Ni and Zn exist in extractable fractions due to human pollutions especially with high oxidizable and acid extractable fractions
content. Pb and Mn mainly exist in residual fraction and oxidizable fraction in the sediment of Nansihu Lake and its main inflow rivers, which
account for 95% and 70% of the content of Pb and Mn, similar to other unpolluted sediments. With the mineralization and decomposition of
organic matter and change of environment condition of the surface sediment the extractable fractions of Crs Cus Ni> Zn in the polluted sediment
can be reactivated> bringing on ecological harm to the water ecological system.

Key words: surface sediment; chemical forms of heavy metal; human pollution; Nansihu Lake
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Fig.1 Sample sites of Nansihu Lake and its main inflow rivers
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Table 1 Error analysis of heavy metals nitration method

e Cr Cu Fe Mn Ni Ph 7n
ICP-AES A3 Fi /mge 1.7 0.004 0.005 0.01 0.005 0.005 0.01 0.005
SPAT TR AL P e 2 I B R mge L] 34.96 75.68 31 489.2 2313.89 15.52 579.50 358.12
AT TS R e KR ZE % 2.79 2.47 1.53 3.49 2.41 2.85 2.54
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Table 2 Error analysis of BCR sequential extraction results for the parallel sediments

I AT AT 44 125 P gL AT ST s AT 1522 9 .
a Fl 2 F3 F4 > F1 2 F3 F4 > B %
G 3.48 4.616 82.579  46.272  136.956 5.37 -4.41 ~7.24 2. 72 -5.34  107.63
Cu 1.237 1.085 3.059  21.543 26.924  -4.77 20.62 -3.10 3.34 2.82  107.82
Mn 149.056  46.298 29.820  167.727  392.902  -3.43 -4.08 3.96 ~1.44 -1.29  97.04
BM-1 Ni  4.905 4.848 6.232  17.460 33.445 5.03 -2.71 -7.15 3.90 3.1 93.77
Pb BR 1.094 5.203 11.900 18.197 -4.88  -17.06 -2.24 -6.14  94.68
Zn 15352 18.254 9.424  49.260 92.289 2.51 7.42 -9.71 —4.47 -3.07  106.64
Cr 0.308 0.279  131.485  36.083  168.153 -3.99 2.12 -2.26 0.28 -1.81 113.01
Cu  5.175 0.525  223.382  51.433  280.516 -1.64 5.15 -1.62 -1.35 -1.10  91.93
Mn  81.616  36.433 36.963  76.380  231.393 7.84 2.96 -0.72 -3.69 3.4 95.34
LYH-1 N 19.414 9.666 36.263 11.949 77.291 3.62 -2.36 -0.98 1.35 -1.17  92.75
Pb BR BR 5.377  48.607 53.984 -7.19 -0.99 0.94  93.11
Zn  268.260  267.333  355.367  97.426  988.386 5.64 3.45 -2.60 1.23 -0.68 114.16
DFL: FREIEEUAS; F2: B JRAS; F3: Al A AL A% P SRS D04 P 5 A Z AL BR: AR H
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Fig.2 TOC content and grain size composition in the sediments
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Fig.3 Chemical forms of the heavy metals in the sediments
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Table 3  Chemical forms background value of heavy metals in the referenced samples Cunpolluted) of Nansihu Lake and its main inflow rivers

REEEA Cr Cu Fe Mn Ni Pb Zn

RIS T i /mge kg ! 4.21 2.56 2 819.28 342.44 4.22 7.96 13.84
FAEED B/ mgekg ! 49.24 22.74 32255.42 592.32 24.73 19.16 65.26
WSS E 8 R % 8.55 11.28 8.74 57.81 17.07 41.55 21.21
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Fig.4 Relative enrichment coefficient of extractable fractions content for the heavy metals in the sediments
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