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Distribution and pollution assessment of heavy metalsin sediments of
aquaculture pondsin Beljing area
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ABSTRACT: Objective To investigate 7 kinds of representative heavy metals distribution and analyze the
potential ecological risk of heavy metals in the sediments of aquaculture ponds in Beijing area in order to
provide references for aguaculture environment rationally. Methods The contents of Cu, Zn, Cr, Pb, and Cd
were determined by atomic absorption spectroscopy in sediments, and the contents of Hg and As were
determined by atomic fluorescence spectrum. The ecological risk assessment was evaluated using single
pollution index, Nemerow integrated index and Hakanson potential ecological risk analysis. Results The
average content results of Cu, Zn, Cr, Pb, Cd, and As were 17.85, 50.27, 33.09, 14.50, 0.06 and 1.98 mg/kg,
respectively, and Hg was not detected. Zn, Pb, Cd, Hg, and As in the sediments of aquaculture ponds were at
the safe and clean level, while Cu was at alert level and Cr was at slightly polluted level. The potential
ecological risk of heavy metals ranked as Cd>Cu>Pb>As>Cr>Zn, and al of the heavy metals in sediments
indicated a mild polluting level. Conclusion The accumulation of heavy metals content have little impact on
the quality of aquaculture products in the 17 representative sediments of aquaculture ponds and they are
suitable for aquaculture.
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Tablel Reference values(C,i1 ) and toxicity factor (Tri )
of heavy metals

Cu Zn Cr Pb Cd As

Cl (mg/kg) 50 175 90 70 1 15

T 5 1 2 5 30 10

w2 EARERY. HHSREEESFY
Table2 Logical risk degrees corresponding to the
potential ecological risk index and factor

E <40  40-80  80~160 160~32 =320

RI <150  150~300 300~600
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3 Cu Zn Cr Pob Cd Hg As
17.85(8.57~30.30) 50.27(26.73~78.69) 33.09
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Table3 Concentrations of contaminantsin sediments of aquaculture ponds (wet matter)
Cu(mg/kg) Zn(mg/kg) Cr(mg/kg) Pb(mg/kg) Cd(mg/kg) Hg(mg/kg) As(mg/kg)
1 15.58 39.61 26.17 8.44 0.014 e 2.00
2 9.75 39.52 33.36 8.61 0.013 —_— 157
3 30.3 76.67 34.94 10.38 0.137 e 1.89
4 20.05 48.52 34.27 11.17 0.059 e 3.15
5 12.28 34.37 24.55 13.03 0.052 —_— 1.58
6 19.12 54.05 27.69 15.78 0.065 —_— 2.19
7 14.24 78.69 4.5 11.37 0.108 e 1.78
8 29.56 55.89 30.2 9.74 0.115 — 1.24
9 2431 43.12 22.48 8.41 0.062 e 2.15
10 8.57 26.73 11.51 101 0.031 e 0.97
11 9.58 29.23 7.19 20.71 0.008 e 0.92
12 25.63 69.34 80.02 16.06 0.086 e 1.96
13 11.45 50.27 43.27 36.02 0.046 —_— 1.88
14 14.48 49.35 47.37 26.01 0.043 —_— 245
15 16.58 56.11 4591 12.28 0.043 — 2.97
16 24.16 56.94 51.19 11.67 0.033 — 2.80
17 17.83 46.24 37.89 16.69 0.039 —_— 2.17
8.57~30.30 26.73~78.69 4.50~80.02 8.41~36.02 0.008~0.137 e 0.92~3.15
17.85 50.27 33.09 14.50 0.06 —_— 1.98
6.91 14.88 18.12 7.27 0.37 —_— 0.63
0.39 0.30 0.55 0.50 6.17  — 0.32
R4 BEREEERSRIEH
Table4 Pollution index of heavy metalsin the aquaculture sediment
Cu(mg/kg) Zn(mg/kg) Cr(mg/kg) Pb(mg/kg) Cd(mg/kg) Hg(mg/kg) As(mg/kg)
0.52 0.26 0.52 0.17 0.03 0.01 0.10
0.33 0.26 0.67 0.17 0.03 0.01 0.08
1.01 0.51 0.70 0.21 0.27 0.01 0.09
0.67 0.32 0.69 0.22 0.12 0.01 0.16
0.41 0.23 0.49 0.26 0.10 0.01 0.08
0.64 0.36 0.55 0.32 0.13 0.01 0.11
0.47 0.52 0.09 0.23 0.22 0.01 0.09
0.99 0.37 0.60 0.19 0.23 0.01 0.06
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Cu(mg/kg) Zn(mg/kg) Cr(mg/kg) Pb(mg/kg) Cd(mg/kg) Hg(mg/kg) As(mg/kg)
9 0.81 0.29 0.45 0.17 0.12 0.01 0.11
10 0.29 0.18 0.23 0.20 0.06 0.01 0.05
11 0.32 0.19 0.14 0.41 0.02 0.01 0.05
12 0.85 0.46 1.60 0.32 0.17 0.01 0.10
13 0.38 0.34 0.87 0.72 0.09 0.01 0.09
14 0.48 0.33 0.95 0.52 0.09 0.01 0.12
15 0.55 0.37 0.92 0.25 0.09 0.01 0.15
16 0.81 0.38 1.02 0.23 0.07 0.01 0.14
17 0.59 0.31 0.76 0.33 0.08 0.01 0.11
0.60 0.34 0.66 0.29 0.11 0.01 0.10
1.01 0.38 1.60 0.72 0.27 0.01 0.16
0.83 0.36 1.22 0.55 0.21 0.01 0.13
R5 NMRYTIEGREEESREEREMEERY
Table5 Potential ecological risk factor and index of heavy metalsin the sediment
El RI
Cu Zn Cr Pb Cd As Hg
1 2.23 0.40 0.58 121 2.10 1.33 e 7.84
2 1.39 0.40 0.74 123 1.95 1.05 e 6.76
3 4.33 0.77 0.78 1.48 20.55 1.26 e 29.16
4 2.86 0.49 0.76 1.60 8.85 2.10 —_— 16.66
5 1.75 0.34 0.55 1.86 7.80 1.05 —_— 13.36
6 2.73 0.54 0.62 2.25 9.75 1.46 E— 17.35
7 2.03 0.79 0.10 1.62 16.20 1.19 E— 21.93
8 4.22 0.56 0.67 1.39 17.25 0.83 e 24.92
9 3.47 0.43 0.50 1.20 9.30 1.43 e 16.34
10 1.22 0.27 0.26 144 4.65 0.65 e 8.49
11 1.37 0.29 0.16 2.96 1.20 0.61 e 6.59
12 3.66 0.69 1.78 2.29 12.90 131 e 22.63
13 1.64 0.50 0.96 5.15 6.90 1.25 e 16.40
14 2.07 0.49 1.05 3.72 6.45 1.63 E— 15.41
15 2.37 0.56 1.02 1.75 6.45 1.98 E— 14.13
16 3.45 0.57 1.14 1.67 4.95 1.87 e 13.64
17 2.55 0.46 0.84 2.38 5.85 1.45 e 13.53
2.55 0.50 0.74 2.07 8.42 1.32 e
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