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Characteristics and magnetic diagnosis of heavy metals in deposits by flooding slackwater in the Yaojiang
River Valley, Zhejiang Province, China

ZHENG Jie, DAT Xue-rong”, SHI Yu—xin, WU Zi-yang, XI Ya—juan

(School of Geographic Sciences, East China Normal University, Shanghai 200241 )

Abstract : Floodwater often leaves lots of soil in the lower area when it recedes. It is of significance to reveal the content, spatial distribution
of heavy metals in the flood slack water deposits(SWD ).Twenty—four deposits by an extra—ordinary floodwater were collected from the upper
to the lower reach of the Yaojiang River in Yuyao city, Zhejiang province. The feasibility of magnetic diagnosis for heavy metal pollution was
explored. Results indicated that the average content of Cu, Zn, Cr, Cd, Pb, Ni, Mn, and Fe in the SWD was 175.23, 400.74, 145.32, 0.83,
43.71, 32.12, 564.35 mg-kg™" and 4.37%, respectively, all higher than the local background values (Fe not considered pollutant here ).
Copper was the most serious pollutant with 10.88 times the background value, followed by Cd and Zn, which were 6.75 and 6.32 times the
background values, respectively. In spatial distribution, heavy metals displayed increasing trend from the upper to the lower reach, with the
highest values occurring in the tributaries flowing through the urban areas, implying industrial impact. The spatial distribution of heavy met—
als was also reflected in magnetic properties of the deposits. Frequency—dependent magnetic susceptibility (yu) and S_jg. displayed signifi—
cant positive correlations with content of Cu, Zn, Cr, Cd, Ni and Pb. It suggested that magnetic parameters might be used as an indicator of
heavy metal pollution in flood SWD. However, due to the complicated hydrodynamic environment and pollutant transfer during flood events,
it is necessary to further study the use of magnetic properties as quantitative indicators of heavy metal pollution.
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Figure 1 Map for study area and sampling sites
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Table 1 Pollution degrees of geo—accumulation index
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Table 2 Content of heavy metals in deposit samples
HEJE BN ¥ BREARCCEN)  AWBWE  SMXTRYE RXRSME  HIRBIE HRE
Cu/mg kg™ 59.42~827.74 175.23 0.86 139.73 127.66 296.08 157.54 16.1
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Figure 2 Spatial variation of heavy metals in deposit samples
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Table 3 Geo—accumulation index( I.,) of deposit samples
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Figure 3 Spatial variation of magnetic properties in deposit samples
x4 FEmEMSHEESESENMEXME
Table 4 Correlation between magnetic susceptibility and heavy metal content in deposit samples
Eé’z\g X Xid X ARM HIRM SIRM )(J\R\A/X XARM/SIRM S_ioour SIRM/)(
Cu 0.28 0.43b 0.20 0.03 0.09 -0.35 -0.03 0.54a -0.32
Zn 0.22 0.51b 0.41b 0.21 0.27 -0.35 -0.10 0.64a -0.22
Cr 0.24 0.52a 0.32 0.05 0.20 -0.36 -0.13 0.52a -0.21
Cd 0.28 0.57a 0.36 0.06 0.28 -0.41b -0.22 0.49a -0.13
Pb 0.26 0.56a 0.49b 0.35 0.34 -0.38 -0.19 0.62a -0.16
Ni 0.07 0.48a 0.32 0.51b 0.08 -0.06 0.14 0.48b -0.29
Fe -0.21 0.03 -0.25 0.29 -0.48b 0.25 0.64a 0.37 -0.61a
Mn -0.32 -0.03 -0.13 0.39 -0.32 0.26 0.45b 0.21 -0.38
PI 0.26 0.52a 0.32 0.10 0.20 -0.38 -0.11 0.56a -0.24

T a F b B4 RIFER P<0.01 1 P<<0.05 ACE (U F R E %,

Note: “a” and “b ” indicate significant correlation at 0.01 and 0.05 level (2-tailed ), respectively.
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