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Heavy Metals Speciation Factor and Its Environmental Impact Analysis

for A Reservoir Surface Sediments in North China

XU Jing-yang
( Shenyang Environmental Monitoring Central Station Shenyang Liaoning 110015 China)

Abstract: For heavy metal pollution situation of a reservoir in the north part of China Cu Pb Zn and Cd
concentrations in surface sediments were analyzed in sediments by using BCR three stage sequential extraction

procedure. The potential environmental risks were discussed according to total contents of the heavy metals. The

results indicated that the average concentrations of Cu Pb Zn and Cd were 65. 20 mg/kg 36. 69 mg/kg

137.49 mg/kg and 2. 38 mg/kg respectively. Compared with regional background value river average concentra—
tions of regional and nationwide sediments the enrichment of the 4 elements was enhanced especially Cd. Cd
mainly existed in weak acid soluble fraction and reducible fraction with very high environmental risk Pb mainly
existed in reducible fraction with high environmental risk Zn and Cu presented risk to some extent with larger

shares of weak acid soluble fraction and reducible fraction and the bioavailability for four metals varied of the de—

scending order of Cd > Cu > Pb >7Zn.
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Fig.1 Sampling sites of surface sediment from 1.
a reservoir in north China
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1.2 HaRegRE548 Table 1 The recoveries of 4 elements %
Cu Zn cd Pb
0cm~5 cm 100 86. 1 109 84.9
~20%C 97.6  87.0 12 114
103 112 120 100
FD —1A =50 ( 92.8  90.2 81.8  91.4
) 84.6  95.0 108 99.4

100 (0. 149 nm)

o

1.3 wlXR B 57k
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Table 2 Particle size distribution of surface sediment from the reservoir %
<4 um 4 pm ~63 pm 63 pm ~125 pm 125 pm ~250 pm 250 pm ~500 pm 500 wm ~1 000 pwm
A68 10.9 76.6 9.0 2.2 1.2 0.1
B1 17.1 77.6 2.4 1.1 1.6 0.3
AS7 16.5 75.9 4.2 2.8 0.6 0.0
A49 24.8 73.5 1.3 0.3 0.1 0.0
A37 36.4 63.0 0.3 0.2 0.1 0.0
A19 31.1 68.0 0.6 0.2 0.2 0.0
C7 29.1 69.3 0.8 0.4 0.4 0.0
A7 38.0 56.9 1.5 3.4 0.3 0.0
33.1 62.0 2.3 0.9 1.5 0.3
4.02% H8 K P
~ 5.08% 4.66% 2.2.1
A19 B1 o
° 4
0 7Zn.Pb
A Cd\Cu
o Cd
o 22 9.2
2.2 4,
3.
4
3 % mg/kg
Table 3 Distribution of organic matter in surface Table 4  Statistic data of heavy metals in surface
sediment from the reservoir % sediment from the reservoir mg/kg
ToC Cu Zn cd Ph
A68 4.66£0.32 97.36  224.0  6.39  54.91
Bl 4.0220.25 24.04 4745 0.53  12.62
AS7 4.67+0.29 65.20 137.5 2.38  36.69
A49 4.75£0.33 19.8  63.5 0.108 21.4
A37 4.52 £0.34 3 7 L1 st
A9 3.08+0.21 256 77.0  0.258 29.2
Cc7 4.70 £0.28
A7 4.83 +0.30
4.67 £0.32
A68. A68
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B1.C7 . A68 6 v
A Table 6  Correlation matrix of geochemical characters
A of sediment and heavy metal concentrations®”
. Cu 7n cd Ph oM d(0.5)
Cu.Pb.Zn.Cd ;: 0.987%% 1
A A68 A B Cd  0.853**  0.894%*1
A57 Pb 0.996** 0.983%%0.8317*1
OM 0.322 0.402 0.190 0.370 1
Al9 AT d(0.5) 0.493 0.522  0.822%*0.442 -0.260 1
o Cu.Pb.Zn.Cd D p<0.01
A
Cu+Zn.Cd.Pb
e (r 0.831 ~0.996 p<0.01)
Al19 4
( <63 um) 99% CuZn.Cd.Pb o
o C Cu.Pb.Zn.Cd Cu-Zn.Cd.Pb
A7 o .
de 2.3 B PELERAET S AL TN 50
4 4E
> mels 2,31 BCR
Table 5  Distribution of heavy metals in surface BCR 4
sediment from the reservoir pelg
Cu Zn Ph Cd ( B ) ’
A8 97.36+5.96 224.0+15.55 54.91+£3.48 6.39 +£0.35 °

Bl 46.86 £3.28  75.90£4.80 24.30+1.60 1.05 +0.07
AS7T  85.13+5.13 191.1+11.38  46.06 +2.33 3.72+0.25
A49  75.50+5.29 157.5+11.03 43.13+2.03 2.64 £0.16
A37 65.82+4.78 131.5+6.20 38.67+1.72 1.54 +£0.10 °
A9 74.78+3.93 158.3+7.08 43.16 +2.03 2.00 +0.10
C7 40.38 £2.39  87.28£6.10 23.23+1.36 1.12 +0.07
A7 76.93 £5.31 164.3£10.05 44.12+2.90 2.41 +£0.14

U04+1.68 47.45+3.23 12.62+0.78  0.53 +0.04 ( B2 ) Fe — Mn
Fe — Mn
2.2.2 Fe — Mn
( B3 )
4 ( OM)
d(0.5) Cu.Zn.Cd.Pb o
4 ( B4 )

Cd (r=0.822 p<
0.01) Cu-Zn.Pb e,

Cd Cu~Zn.Pb

6 17
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2.3.2 Table 7 The average percentage of 4 elements
at different speciations %
8, B1 B2 B3 B4
Cu 8.9+0.7 21.8+1.7 38.2+£3.0 31.1+£2.5
Zn 18.6x1.5 19.7+1.4 12.8 1.0 48.9 £3.9
Cd 51.2+4.1 36.7£3.0 6.0x0.4 6.2 0.5
Pb 1.8+0.2 71.1+5.2 8.7+0.6 18.4+1.4
ne/s
Table 8 Speciation Cd Pb  Cu and Zn in the surface sediments from the reservoir /g
Cu Zn Pb Cd
A68 7.99 £0.56 3.03+£0.23 3.19+£0.25 52.04 £3.16
26.50 £1.21 1.78 £0.10 66.92 £5.35 38.73 £3.01
36.71 £2.49 2.82+0.23 8.95+0.72 7.94 £0.46
28.80 £2.03 2.32£0.15 20.94 £1.86 1.35+£0.11
Bl 5.83 +£0.37 9.17 £0.75 1.20 £1.01 29.81 £2.72
28.94 +£2.30 29.80 £2.38 58.15 £4.56 31.45+2.42
29.29 £2.43 15.88 £1.23 10.04 £0.80 5.19+£0.24
35.94 £2.78 45.14 £3.61 30.61 £2.54 33.79 £2.07
AS57 6.14 £0.39 21.73 £1.72 2.32+0.09 31.67 £1.53
20.82 +1.76 38.57 £3.01 67.76 £5.24 45.94 +2.86
41.29 +3.30 13.91 1. 11 9.03 £0.27 6.92 +0.55
31.75 £2.45 25.78 £1.06 20.89 £1.76 15.51 +1.13
A49 5.17 £0.41 14.82 +£0.91 2.19 £0.27 43.95 +3.25
22.03 £1.67 30.51 £1.49 58.97 £4.27 44.50 £3.56
30.34 £2.34 20.93 £1.76 13.53 £1.08 8.02 +0.63
42.46 £3.04 33.74 £2.07 25.30 £2.20 3.61 £0.91
A37 8.17 £0.56 15.72 £1.21 2.00 £0.15 40.02 £2.62
26.37 £2.11 24.83£1.72 62.11 £4.79 48.81 +£3.80
22.56 £1.08 24.51£1.71 13.13 £1.01 8.28 +0.66
42.90 +3.34 34.93 £2.37 22.77 £1.28 3.21 £0.25
A19 7.75 £0.52 21.63 £1.37 2.10 £0.21 32.45 £2.06
24.89 +1.88 35.27 £2.28 64.83 £5.19 38.41 £3.07
31.69 £2.45 14.07 £1.31 11.11 £0.79 5.80 +0.64
35.67 £2.58 29.03 £2.32 21.95 £1.67 23.53£1.77
Cc7 7.56 £0.16 15.92+1.72 1.86 +0.15 37.56 £2.81
23.89 £1.19 32.07 £2.75 63.03 £5.03 35.64 £2.58
30.80 £2.46 14.70 £1.81 11.46 £0.29 4.63 £0.37
37.74 £2.03 37.31 £2.89 23.64 £1.98 21.99 £1.67
A7 7.38 £0.49 23.88 £1.19 2.08 £0.17 31.75£2.45
27.54 £2.10 32.74 £2.26 66.68 £4.33 40.70 £2.62
31.78 £2.45 15.14 1. 12 10.52 £0.38 7.40 £0.59
33.30 £2.16 28.24 +£1.26 20.72 £1.66 20.36 £1.36
3.18 +0.24 13.63 £1.09 0.71 £0.06 25.12 £2.01
26.95 £2.15 40.55 +£3.42 64.48 £3.16 45.50 £3.46
30.44 £2.33 12.99 £1.40 11.41 £0.41 3.17 £0.15
39.44 +£3.10 32.83+£2.36 23.40£1.78 26.41 £2.01
Zn B4 Bl
o Zn >
Cu B3 B4
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