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Vertical distribution characteristics and risk assessment of heavy metals in core sediments from Kaifeng sub—

urban rivers
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Abstract ; To understand the migration characteristics and ecological risk problems of heavy metals in sediments of Kaifeng suburban rivers,

vertical sediments from three rivers were collected and analyzed for total concentrations and speciation of heavy metals by using the sequen—
tial extraction procedure, and risks from exposure to heavy metals in sediments were evaluated using the risk assessment code method. The

results indicated that the mean contents of Cd, Cu, Zn, and Pb were higher than the China Stream Sediment Background Values. There were

significant differences in vertical distributions of total concentrations and different species concentrations of heavy metals in the sediment

cores from six sampling sites, however there was no distribution regularity. Sediment profiles from the lower section of each river showed sig—
nificantly higher total concentrations of Cd, Cr, Cu, Ni, Zn, and Pb than those from the upper sectin. Cd and Zn existed mainly in the ex—
changeable fraction and residual fraction, whereas Cr, Ni, Cu, and Pb existed mainly in the residual fraction. Based on the results from the

RAC method, the risks from exposure to heavy metals in the surface sediments were in the following order: Cd>Zn>Cu>Ni>Cr>Pb. In the

vertical sediments, Cd mainly posed high to extremely high risk to the environment, Zn a medium to high risk, Cu and Ni a slight to medium

risk, and Cr and Pb slight risk.
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Figure 1 Location and sampling points of the investigation area
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Table 1 Accuracy of heavy metal element analysis method

TR b [l e /% JEAEZ AN B A/ %
Cd 87.71~107.41 82.32~117.89
Cr 90.12~101.69 82.01~116.22
Cu 88.65~114.91 83.65~115.73
Ni 85.23~110.82 88.01~117.03
Zn 92.08~113.86 83.11~117.93
Ph 85.01~113.42 87.45~116.32
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Table 2 Mean concentration of heavy metal in sediments from studied area(mg-kg™)

=] Cd Cr Cu Ni Zn Ph pH

AT |3 1.31 30.87 46.54 26.23 128.86 44.68 7.37
AAE 139.98 92.33 414.29 22.61 5 468.50 1185.74 7.51
UG |3 1.07 82.51 66.79 23.21 148.37 41.21 7.49
BRI T 7.75 88.23 293.64 29.70 818.31 157.64 742

2P STl 0.56 57.38 67.31 25.20 64.84 26.83 7.58
2] T i 0.99 44.38 297.61 34.47 89.29 40.68 7.42

SD 51.36 23.22 143.23 4.09 1962.25 421.01 0.16
KRR 5 0.14 58 21 24 68 25 —
WFSTIX 45 5 E 0.30 36.91 20.15 30.37 7273 2291 —

VR O

Note: “—” means no data.
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Figure 2 Vertical distributions of heavy metal fractions in the sediment profiles
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Continued figure 2 Vertical distributions of heavy metal fractions in the sediment profiles
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Continued figure 2 Vertical distributions of heavy metal fractions in the sediment profiles
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Table 3 Assessment of heavy metal pollution based on risk assessment code

— LA |37 P 5 -
cm Cd Cr Cu Ni Zn Pb Cd Cr Cu Ni Zn Pb Cd Cr Cu Ni Zn Pb
0~10 IV I I I v I I I I It v I I I I It I I
10~20 I I I v I v I I It v I I I I I I I
20~40 IV I I ] v I I I I ] ] I I I I I I I
40~60 I I I I I I A4 I I ] v I I I I I I I
60~80 I I I I I I \ I I I v I I I I I I I
80~100 I 11} I} I I I} \i I} I} I v Il 11} I} Il Il I} I}
g/ AENE T UiF H i G i
cm Cd Cr Cu Ni Zn Pb Cd Cr Cu Ni Zn Pb Cd Cr Cu Ni Zn Pb
0~10 ] I I ] v I \4 I I I v I I I A% ] I I
10~20 V I I v v I \ I I I v I I I I I I I
20~40 V I v v \ I \ I I I v I v I I I I I
40~60 V I v ] v I \4 I I I ] I I I ] I I I
60~80 V I I ] ] I \4 I I ] v A% I I v I I I
80~100 V I I I I I \ I I I v I I I v I I I
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Table 4 The correlation of the heavy metal speciation with the total

quantity, TN and pH

WiH Fle Fle, Flg, Fly Flz, Flp,
H4JEAE 0.882%*  0.016  0.892%*  0.037 0.532%* (.673%*

BA 0.313 0.032  0.025 0266  0.348* —-0.003

pH 0.213 0.132  0.125 -0.162 0.241  -0.105

T FORAHRE F (P<0.01),* FORMKEE(P<0.05),
Note: ** and* respectively mean correlation are significant at the 0.01

and 0.05 level.
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