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Study on eutrophication and heavy metal pollution of Xuanwu Lake

ZHAO Da-yong' > MA Ting' > ZENG Jin' > YAN Wen-ming! XU Yu-nan’ JIANG Cui-Ling’
1. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
Hohai University ~Nanjing 210098  China
2. College of Hydrology and Water Resources Hohai University ~Nanjing 210098  China
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Abstract In order to investigate the distribution of nutrient and heavy metal pollution after silt dredging in Xuanwu Lake
in Nanjing City water and sediment samples were collected at six stations in three different lake zones of Xuanwu Lake.
Physicochemical parameters including pH total nitrogen TN  total phosphorus TP and organic matter were
measured according to standard methods. The concentrations of five heavy metals including Cr Pb Cu Zn and Ni

were analyzed with inductively coupled plasma atomic emission spectroscopy. In combination with the geo-accumulation
index method the pollution status of the heavy metals in the sediments was evaluated. The results show that the north
lake zone was in moderate or severe eutrophication status the southeast lake zone was in severe eutrophication status

and the southwest lake zone was in slight eutrophication status with a relatively high concentration of TN. The
concentration of Cr collected in the water of the southeast lake zone exceeded the standards of surface water in China. The
concentrations of Cr and Pb in the lake sediments decreased after silt dredging and the pollution of the lake was

alleviated. The sediments at two sampling stations were slightly polluted by Zn and not polluted by other heavy metals.

Key words Xuanwu Lake eutrophication heavy metal geo-accumulation index method
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TN
2006 4 —2007 3 TN
1.69 mg/L TN
1.91mg/L .TP 0.04 ~0.33 mg/L
10
1998 TP TN
1
Table 1 Measured results of physicochemical parameters in water and sediment samples
pH pTN/m{gL’l IOTP/lrngL’l pH w TN /% w TP /% w OM /%
Sy 6.20 1.55 0.13 6.60 0.291 0.007 10.094
S, 6.20 1.43 0.26 6.65 0.136 0.005 2.576
S; 6.20 2.94 0.10 7.10 0.181 0.004 3.800
Sy 6.70 1.86 0.08 6.80 0.114 0.006 1.124
Ss 6.40 1.99 0.05 7.00 0.209 0.005 4.800
Se 6.30 1.67 0.01 6.70 0.202 0.004 4.110
OM
2.2
2
Cr 7Zn Ni Cu Pb
2
Table 2 Concentrations of heavy metals in water
of Xuanwu Lake mg/L
53 S4 o Cr o 7Zn
Si 0.031 +0.001 0.065 +0.001
S, 0.098 +0.001 0.184 +0.001
2.3 Ss3 0.113+£0.001 0.309 + 0.002
: Sy 0.174 + 0.001 0.349 +0.002
Ss 0.026 + 0.000 0.305 +0.001
1 Se 0.022 +0.000 0.064 = 0.000
3
Table 3 Concentrations of heavy metals in sediments of Xuanwu Lake 10°¢
w Cr w Cu w Ni w Pb w 7n
S 36.85+0.228 21.84 +1.383 10.12 £0.443 12.52 +£0.555 78.25+0.383
S, 49.93+0.193 24.95+1.048 12.01 £0.293 13.11£0.333 101.48 £ 0.278
S3 47.43+£0.103 31.28 £ 0.063 10.24 £ 0.013 16.77 £ 0.008 83.55+£0.018
Sy 49.48 £ 0.073 29.40 £ 0.038 10.28 £ 0.020 18.07 £ 0.065 92.65 +0.025
Ss 19.21 +£0.098 6.30+£0.038 — 7.09+0.165 32.85+0.128
Se 25.83+ 0.025 8.67+0.115 3.08 +0.005 12.44 +0.045 32.95+0.003
3
Zn Cr Cu Pb Ni. 4
Fe Mn Ba Zn Ni Cd.
2 Cr Ni Pb Zn !
CtPb 7n

Cr Pb
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2.4
1315 0 Cr Cu Ni Pb
Zn 59 mg/kg 32.2mg/kg 35.80mg/kg 24.8 mg/kg  61.50 mg/kg.
Igeo 4
_ Cn Table 4 Relationship between geo-accumulation
[geo - 10g2 1 5‘8
*~Fn index and heavy metal pollution
Cl’l Bn_
1.5— 0 <0
1 0~1
6 4 2 1~2
3 2~3
5 4 3~4
5 6 5 4-~5
S, S, Zn oo 0~1 6 >3
2 7/n
2 Cd Ni  Zn3
3 0
Cd Ni Zn
5
Table 5 Geo-accumulation indices and pollution grades
Cr Cu Pb Zn
Lo Lo Lo Lo Lo
M -1.2 0 -1.1 0 -2.4 0 -1.6 0 -0.200 0
S, -0.8 0 -1.0 0 -2.2 0 -1.5 0 0.100 1
S3 -0.9 0 -0.6 0 -2.4 0 -1.1 0 -0.100 0
Sy -0.8 0 -0.7 0 -2.4 0 -1.0 0 0.002 1
Ss -2.2 0 -2.9 0 — 0 -2.4 0 -1.500 0
Se -1.8 0 -2.5 0 -4.1 0 -1.6 0 —-1.500 0
42 %
39% . 55% 23% '° .
2
3
a 3
™ TP
b. 53 S4 Cr V
1 I Cr Pb
c. 6 S, Sy /n 0~1
2 /n
1 2007 19 1 63-69. ZHANG Li YUAN Xu-yin
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