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Abstract: The main drinking water sources and receiving waters in Hunan Province include Xiang
River, Zi River, Yuan River, Li River and Dongting Lake. The rapid urbanization and unreasonable
industrial structure lead to a series of environmental problems in these water areas. To understand the
current situation of sediment pollution in the water areas of Hunan Province, this paper sampled
sediments in five major water areas in the province, and physical parameters (pH, moisture content),
nutritional parameters (organic matter, TCOD, total nitrogen, total phosphorus) and heavy metals (arsenic,
cadmium, chromium, copper, nickel, lead, zinc) content of the sediment samples were tested. The pH of

the sediment was between 6.64 and 8.66, the moisture content was between 22.5% and 41.0%, and the
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organic matter content was between 24.0 g/kg and 137.2 g/kg. The spatial distribution of heavy metals in
sediment was analyzed by single index method. The heavy metal pollution degree of sediment showed
great difference in different water areas. The pollution index of most sampling sites was less than 1, and
the pollution evaluation level was clean. However, the average contents of Cd in Li River, Yuan River, Zi
River, Xiang River and Dongting Lake were 1.16 mg/kg, 0.53 mg/kg, 1.47 mg/kg, 2.34 mg/kg and 3.57 mg/
kg. Cadmium in Xiang River and Dongting Lake reached moderate pollution level, and the content of Cd
in the sampling site of Fufeng Fertilizer Company in Dongting Lake was 17.72 times higher than the
standard value, which belonged to high pollution level. In summary, the organic matter content in the
sediment of most sampling sites was medium or low level, and the sediment was rich in nitrogen and
phosphorus, which is in good overall condition. The pollution level of the measured metal at each
sampling site was clean or low pollution level, but Cd pollution varied greatly in different water areas.
Based on the comprehensive analysis of the physical parameters, nutrient parameters and heavy metal

content of the sediment, the paper proposed a resource utilization approach for polluted sediment in
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Hunan Province.
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Tab.1 Physical properties of sediment
o H KR I% pH
. LM 228+1.5 | 7.14+0.36
TEK N
AL 383 +2.1 8.66 +0.41
JRIK 32.6+1.6 7.97 +0.35
ST ﬁﬂ\(ﬁ 225+1.4 7.87 +0.42
KGE 304+1.9 6.64 +0.35
HJUh 248+ 1.4 8.35 +0.34
BORM 37.6+1.3 6.92 +0.38
BT Tl 35.8 £1.4 6.89 +0.40
TSR 38.5+1.9 7.26 £0.39
ABIKAVLH 28.6 +1.8 7.23 +0.36
F VBN Tl el 28.4 +1.1 7.20 £0.43
i bA R HHBUN 39.2+1.9 7.00£0.43
WHARHES T 35.5£1.6 8.14 +0.37
Thk 25.7 1.1 7.09 £0.33
LN 28.8 1.5 8.35 £0.42
R lﬂmﬁ 30.6 +1.2 8.54 +0.32
GESN2 41.0 2.0 7.42 £0.36
S 45 TR 9T 1 31.5+1.8 7.61 +0.36
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Tab.2 Nutrient content in sediment at each
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EL Tl BE | 26.1+1.3]15.120.8]0.94+0.05(0.48+0.04 8. 15~45. 13 mg/kg, “F-H4I{EH R 18. 16 mg/kg, Ni [1F-
VL | ARSHIEUM | 31.8+1.6]18.4+0.9(1.39+0.07]0.90+0.06 & B 10. 5 mg/kg, e KAEAL hy e /ME 1Y 2. 22
W%jiﬁu 101.4+5.1/58.8+2.9(4.61+0.23(3.70+0.03 % H AR Ph A 10. 03~44. 31 me/kg, V- HIH
h 24.0+1.2|13.9+0.7|2.72+0.14(1.45+0.08 o . N
> 2. Ijj N =]}
BB | 26321.315.320.8|1.0320050.5720.10| Y 22 60 me/kg, e/ MEIRIRAF NSRBI , e KA
TEE| MUK | 33.421.7/19.421.012.36:0.12]1.54z0.07| A SN E FHE L o Zn & & 49.19~248. 07
W] EEIE [129.146.5]74.9+3.7(5.28+0.26/4.09+0.02 mg/kg, *F-II{H A 127. 07 mg/ke, e KAE K e /IME )
HHE R | 40.9+2.0(23.7+1.2| 4.2+0.21 (3.4420.10 o
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Tab.3 Heavy metal content of sediment in main water areas of Hunan Province mg- kg™
i H As Cd Cr Cu Ni Ph Zn
ok P A 1.3130.08 | 20.50£1.07 | 14.02+0.70 | 11.690.58 | 20.94+0.79 | 93.38+8.55
” FEZM 6.09+0.38 | 1.010.08 | 20.49+0.63 | 17.14+0.86 | 9.74+0.61 | 17.81+2.22 | 180.21%+3.92
JEIK 7.05£0.08 | 0.63+0.04 | 25.94+1.33 | 19.11+0.96 | 12.07+0.68 | 17.85+1.63 | 197.70+3.99
T [ 1.30+0.29 | 0.44+0.22 | 22.69+0.68 | 8.15+0.41 | 11.04+£0.53 | 17.94£1.97 | 81.25+2.46
K 0.11+1.41 | 0.5620.12 | 21.31+1.23 | 13.91+0.70 | 9.75+0.43 | 22.82+1.63 | 54.88+8.39
WAL 1.50+0.97 | 0.48+0.15 | 12.69+1.05 | 20.88+1.04 | 8.31+0.45 | 14.94+1.35 | 49.19+9.92
L ERT) 1.94+0.22 | 1.4620.06 | 24.69+1.04 | 45.13£2.26 | 17.23£0.48 | 17.81£1.49 | 99.78+12.40
aun i 1.54+0.31 | 0.94+0.53 | 12.94+1.30 | 12.15+£0.61 | 7.75+0.55 | 11.68+0.50 59.88+9.14
ML) 5.88+0.35 | 2.01+0.07 | 19.56+1.01 | 18.28+0.91 | 8.88+0.60 | 11.88+0.89 49.25+4.06
AKAITH | 16.25+£0.07 | 4.44+0.01 | 25.13+0.81 | 17.63+0.88 | 9.63+0.39 | 32.69+1.05 | 167.75+10.33
FVDI Tk e | 26.08+0.30 | 2.31+0.10 | 26.69+1.03 | 17.07+0.85 | 8.94+0.49 | 27.06+1.07 | 89.13+9.89
T SREBEUN | 20.81£1.04 | 3.06+0.02 | 13.69+1.23 | 11.94+0.60 | 8.04+0.42 | 29.81+0.75 | 79.75+4.67
WAHES O 7.54£0.08 | 0.25£0.02 | 20.13+1.30 | 11.42+0.57 | 9.58+0.86 | 32.63+0.89 | 206.63+9.01
K 19.380.10 | 1.6420.03 | 24.64£1.13 | 21.89+1.09 | 13.54+0.49 | 39.36+0.90 | 248.07+4.46
LIS 437+0.81 | 0.75£0.07 | 21.08+0.65 | 11.342+0.57 | 10.65£0.44 | 10.03£1.14 | 182.72+2.74
R AR AT 6.26+1.30 | 1.23+0.05 | 20.86+0.98 | 30.25+1.51 | 11.58+0.48 | 15.85+0.89 | 198.32+2.46
n
EERNA 28.25+0.01 | 10.63+0.05 | 26.05+1.26 | 17.44+0.87 | 12.13+0.58 | 44.31+0.58 | 171.00+4.99
i ] 1 AA 1.66£0.03 | 16.25£1.02 | 19.13+0.96 | 8.56+0.45 | 21.40+0.59 78.45+2.99
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Fig.1 Pollution index distribution of As, Cr, Cu, Ni, Pb,

Zn and Cd in sediments
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Fig.2 Approaches to resource recycling of dredged

sediment in Hunan Province
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