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Abstract: In this research, the Xiangjiang River areas from the Shifeng bridge to the Majiahe bridge were selected as study areas to
assess the ecological risk and release amount of heavy metals in the surface sediments of the Xiangjiang River, Hunan Province,
China. A sum of five surface sediment samples were collected, then the total contents and the specific chemical forms of Cu. Pb. Zn.
Cd. Cr. Mn. As and Hg in these samples were measured by the inductively coupled plasma mass spectrometry (ICP-MS) and atom
absorption spectrophotometer (AAS). Results showed that the average contents of Cd and As in sediments were higher than the
standard of class III of National Soil Environmental Quality Standard (GB15618-1995). Moreover, the Hakanson ecological risk
index was adopted to assess the potential ecological risk of heavy metals in the surface sediments. The results showed that the
comprehensive indexes of potential ecological risks (RI) for four sediment samples were higher then 600, suggesting that the
Xiangjiang River has been suffered high ecological hazards. Finally, continuous experiments were carried out to study the effect of
flow rate and initial pH values on the heavy metals release from sediments. The results showed that the increased flow rate and the
decreased initial pH could promote the release of heavy metals in sediments, while the release amount of four heavy metals were too
small and the largest release amount of Mn was 7.50ug/(g-d). It suggested that the release of heavy metals in the sediments into the
water environment was a slow and long-term process.
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Table 1 The distribution of five sampling points in Xiangang

River sediments
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Fig.1 A schematic view of sediment pollutants release system
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Table 2 The heavy metals of ecological risk index and grades
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Table 3 The heavy metal content in Xiangjiang River sediments

4 B IS SO (mg/kg)

PREFSY e pH i
Cu Pb Zn Cd Cr Mn As Hg
A 7.4 41.2 60.7 246 5.88 87.2 1862 60.1 0.287
B 7.8 75.1 99.2 570 9.97 106 1801 121 0.455
C 7.9 63.3 96.7 588 11.7 83.4 1024 119 0.411
D 8.1 75.9 113.0 755 15.4 122 1464 109 0.608
E 7.4 573 93.9 427 9.56 104 1881 116 0.502
P 7.7 62.56 92.70 517.20 10.50 100.52 1606.40 105.02 0.45
e ME 8.1 41.2 60.7 246 5.88 83.4 1024 60.1 0.287
YN 7.4 75.9 113.0 755 15.4 122 1881 121 0.608
bRz 0.3 12.8 17.3 170.9 3.1 13.9 328.1 22.8 0.1
GB15618-1995 = 2 k(i >6.5 <400 <500 <500 <1.0 <400 583 <40 <1.5
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Table 4 The historical heavy metal data from the same section

in Xiangjiang River sediments
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/ME 109 328 6.1 83 24 8.75
BRE 227 513 28.7 164 864 375
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Fig.2 The speciation characteristics of heavy metals in Xiangjiang River sediments
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Table 5 Potential ecological risk assessment results of heavy metals in Xiangjiang River sediments

B e R oy (1))

SKAFH LEAFRET RIS Y2520
Cu Pb Zn Cd Cr Mn As Hg
A 6.87 12.14 3.08 352.80 291 3.19 40.07 45.92 466.97/5 A5 E
B 12.52 19.84 7.12 598.20 3.53 3.09 80.67 72.80 797. 7R A S
C 10.55 19.34 7.35 702.00 2.78 1.76 79.33 65.76 888.87/1Rnk A= A i
D 12.65 22.60 9.44 924.00 4.07 2.51 72.67 97.28 114521/1R A & fa
E 9.55 18.78 5.34 573.60 3.47 323 77.33 80.32 77161 R A A
P 10.43 18.54 6.46 630.12 3.35 2.76 70.01 72.42 814.09/1R s A= A e
bRl 2 2.1 3.5 2.1 185.8 0.5 0.6 15.2 16.9 -
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Fig.3 The effect of flow rate on the heavy metals release rule from sediments
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Table 6 The release content of heavy metal under different

flow conditions

BEBIEE KRR (m/s)  BERE (/L) REB0E S pg/(g-d)]
0.6 14.8 0.16
Cu 0.9 183 0.28
12 22.6 0.42
0.6 33.0 0.10
Zn 0.9 35.5 0.18
12 51.0 0.70
0.6 0.4 0.012
Cd 0.9 0.5 0.016
12 0.7 0.025
0.6 3235 5.78
Mn 0.9 259.2 3.63
12 456.0 10.20
2.3.2 A pHAEMW K& pH ERELE—

SRR JE b5 4 e IR A7 A T2 I 5% ) T 4 )
PRI A /KT pH BN 6.0 T 21 9.0 I, T
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T 0.12pg/(g-d),Cd HIREJBGHE £ M 0.618pg/(g-d)FFAIK
FT 0.014pg/(g-d), 5 UL [F R Mn ()R 50 &5
7.50ug/(g-d)EAEE] T 2.61pg/(g-d)(WE 4 FinR).24
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Fig.4 The effect of solution pH on the heavy metals release

from sediments
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