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Tab.3 Toxicity coefficients of the heavy metals in sediments
Cu Pb Zn Cd Cr Hg As
T 5 5 1 30 2 40 10
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Tab. 4 Relationships among ecological risk coefficient, potential ecological risk indices and pollution levels
i E' <40 40=< E' <80 80= E <160 160=< E' <320 El =320
Rl RI <150 150=RI <300 300==RI <600 RI=600
s 5 )
2 EREW® ’ 1330
21 RBHEAGEBABHTELENSZ :
B o7 5 AE (GB18668-
18 2002)®!
*5 REZERRBETBVEEESS
Tab.5 The content of the heavy metal in surface sediments in Tianjin offshore area
Cu Pb Zn Cd Cr Hg As
22.4 19.8 63.4 0.113 51.7 0.0101 3.67
39.2 26.6 90.6 0.239 68.6 0.0476 7.49
30.5 21.6 77.4 0.147 57.5 0.0254 5.45
35.0 60.0 150 0.500 80.0 0.200 20.0
25.63 16.55 74.61 0.1125 60.0 0.0500 15.0
% 333 0 0 0 0 0 0
(i 1997 2007 Cu Pb Zn Cd Cr Hg As
5 11.40~27.3 17.5~349 68.7~392.8
0.14~1.82 18~191 0.02~0.85 6.40~16.5 mg/kg
Cu Pb Zn Cd Hg ,Cu Pb ,
20.8~36.4 19.2~27. 6 72~92 0.04~0.10 ,
0.028~0.057 mg/kg, 29.6 232 81.8
0.08 0.038 mg/kg R
. Cd , (2 3,
12003 :Cu Cr  As :
: , Cu 39
Cu Pb Zn Cd Hg As , 39.2 mg/kg, Cr 38 ,
24.70~32.04 15.21~19.41 74.26~147.6 68.6 mg/kg, As 37 s 7.49 mg/kg,
0.07~0.20 0.25~0.97 5.46~7.52mg/kg, Hg Zn ,
27.21 17.34 98.92 0.12 0.57 6.66 mg/kg 36 34 s ,
,Cu Pb Cd Cd
Zn As , Hg s ,
MengWei 1 2003 Pb ,
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Fig. 2 Distribution of the heavy medals in surface sediments in Tianjin offshore area
,Cu Zn Cr Hg As
,Pb Cd

Marine Sciences / Vol. 37, No. 9/2013



R RE REPORTS

N T T T T T
As RG] >
39.2°+
(mg/kg) 2 Cr
39.1° C "
‘©
h\/
39.0°+ I é&
38.9° E
7\ &
38.8° L its K 1 22 REBHELEBTEREIN
38.7°F @ 1 ( 6).,Pb Cd
R ;0 Cu 88.9%
.117.5" 117.6° 117.7° 117.8° 117.9° 118.0° 118.1°E , ; Zn
3 77.8% ,
Fig. 3 Distribution of arsenic in Tianjin offshore -Cr  33.3%
[13] ; Hg As
Cu Pb Cd
zo MIEMHPEEESEBERTFIFMER
Tab. 6 The results of single factor evaluation on heavy metal pollution in sediments
Cu Pb Zn Cd Cr Hg As
34 1.46 1.44 1.21 1.17 1.00 0.54 0.40 7.22
35 1.45 1.42 1.16 1.06 0.92 0.20 0.37 6.59
36 1.47 1.27 1.10 1.28 1.04 0.95 0.40 7.51
37 1.47 1.24 1.14 1.43 0.89 0.31 0.50 6.98
38 1.47 1.28 1.19 1.32 1.14 0.63 0.41 7.44
39 1.53 1.34 1.15 1.33 1.12 0.56 0.49 7.52
40 1.15 1.37 1.02 2.13 0.95 0.56 0.28 7.47
41 1.15 1.44 1.14 1.22 0.99 0.73 0.37 7.04
42 1.13 1.27 1.04 1.23 0.96 0.38 0.24 6.26
43 1.24 1.41 1.20 1.55 1.05 0.53 0.29 7.28
44 1.11 1.30 0.89 1.08 0.88 0.44 0.36 6.06
45 1.08 1.25 1.01 1.44 0.94 0.25 0.30 6.26
46 1.01 1.61 1.01 1.40 0.91 0.61 0.38 6.93
47 1.12 1.34 1.03 1.58 0.87 0.43 0.35 6.71
48 1.08 1.24 1.09 1.46 1.06 0.64 0.45 7.02
49 0.87 1.20 0.85 1.01 0.86 0.38 0.36 5.53
50 1.16 1.21 0.89 1.20 0.89 0.62 0.32 6.28
51 0.98 1.22 0.97 1.20 0.95 0.44 0.34 6.10
1.22 1.32 1.06 1.34 0.97 0.51 0.40 6.79
5.53~7.52, YL Sk o= 3
2.3 BERBBEFTEEESA
Cd>Pb>Cu>Zn>Cr>Hg>As Lyeo C 7
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Tab.7 I, and grade of pollution at different stations in Tianjin offshore area sediments

Toco !
Cu Pb Zn Cd Cr Hg As
34 —-0.04/0 -0.06/0 -0.30/0 -0.36/0 -0.58/0 —-1.48/0 -1.90/0
35 —-0.05/0 —-0.08/0 -0.37/0 —-0.50/0 —-0.70/0 -2.89/0 -2.01/0
36 —-0.03/0 —-0.24/0 -0.45/0 -0.23/0 -0.53/0 —-0.66/0 -1.89/0
37 -0.03/0 -0.27/0 —-0.40/0 -0.07/0 —-0.75/0 -2.29/0 -1.59/0
38 -0.02/0 -0.23/0 -0.34/0 -0.18/0 -0.39/0 -1.26/0 -1.87/0
39 0.03/1 -0.16/0 -0.39/0 -0.17/0 —-0.42/0 —-1.42/0 —-1.63/0
40 -0.38/0 -0.14/0 -0.55/0 0.51/1 -0.66/0 -1.41/0 -2.44/0
41 -0.38/0 —-0.06/0 —-0.40/0 —-0.29/0 —-0.60/0 —-1.04/0 -2.01/0
42 -0.41/0 -0.23/0 -0.53/0 -0.28/0 -0.65/0 -1.97/0 -2.62/0
43 -0.27/0 —-0.09/0 -0.33/0 0.05/1 -0.51/0 -1.50/0 -2.35/0
44 —-0.43/0 -0.21/0 -0.75/0 —-0.47/0 -0.77/0 -1.76/0 -2.08/0
45 -0.47/0 -0.26/0 -0.58/0 —-0.06/0 -0.67/0 -2.61/0 -2.34/0
46 —-0.57/0 0.10/1 —-0.57/0 -0.10/0 -0.72/0 -1.30/0 -1.99/0
47 -0.42/0 -0.17/0 —-0.54/0 0.08/1 -0.79/0 -1.81/0 -2.12/0
48 —-0.47/0 —-0.28/0 —-0.46/0 —-0.04/0 -0.50/0 —-1.24/0 -1.73/0
49 -0.78/0 -0.33/0 -0.82/0 -0.57/0 —-0.80/0 -1.97/0 -2.06/0
50 -0.37/0 -0.31/0 —-0.76/0 -0.33/0 —-0.76/0 -1.27/0 -2.23/0
51 -0.62/0 —-0.30/0 -0.63/0 —-0.33/0 —-0.66/0 —-1.76/0 -2.12/0
! ’ Zn Cr Hg As 24 AT EE BB ELESNEFHN
. 4 N Cu Pb 2011
5.6% » Cu Cu Pb Zn Cd Cr Hg As
, Pb , Cd
16.7% ,
, 132
: Cd>Pb>Cu>Zn>Cr>Hg>As E!
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Tab. 8 Potential ecological risk factors (Ef) and risk indices (RI) of heavy metals in the surface sediments of Tianjin

offshore area

E RI
Cu Pb Zn Cd Cr Hg As
34 7.30 7.19 1.21 35.1 2.01 21.4 4.03 78.3
35 7.24 7.10 1.16 31.9 1.84 8.1 3.73 61.0
36 7.35 6.34 1.10 38.3 2.08 38.1 4.03 97.3
37 7.35 6.22 1.14 429 1.79 12.2 4.99 76.6
38 7.37 6.40 1.19 39.6 2.29 25.0 4.10 86.0
39 7.65 6.71 1.15 39.9 2.24 22.5 4.86 85.0
40 5.75 6.83 1.02 64.0 1.90 22.6 2.77 104.9
41 5.75 7.19 1.14 36.7 1.98 29.1 3.71 85.6
42 5.64 6.37 1.04 37.0 1.91 15.3 2.45 69.7
43 6.22 7.07 1.20 46.6 2.10 21.3 2.93 87.4
44 5.56 6.50 0.89 32.4 1.76 17.7 3.55 68.4
45 5.42 6.25 1.01 43.1 1.88 9.8 2.96 70.5
46 5.05 8.04 1.01 42.1 1.82 243 3.77 86.1
47 5.60 6.68 1.03 47.4 1.73 17.1 3.45 83.0
48 5.42 6.19 1.09 43.7 2.12 25.4 4.51 88.4
49 4.37 5.98 0.85 30.3 1.72 15.4 3.59 62.1
50 5.79 6.04 0.89 35.9 1.77 25.0 3.19 78.5
51 4.88 6.10 0.97 35.9 1.90 17.8 3.45 71.0
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Distribution and risk analysis of heavy metals and As in the
surface sediment of Tianjin offshore area

JIANG Hong-you™?, LIU Xian-bin', ZHANG Qiu-feng®, HE Rong?, LIU Yang? BO
Wen-jie?, WANG Qin?
(1. Tianjin Key Laboratory of Marine Resource and Chemistry, Tianjin University of Science & Technology,

Tianjin 300457, China; 2.Tianjin Marine Environmental Monitoring Central Station, SOA, Tianjin 300457,
China.)

Received: Jun., 20, 2012
Key words: Tianjin offshore area; heavy metals; As; potential ecological risk

Abstract: The concentrations of heavy metals and As in the surface sediment samples from Tianjin offshore area were
surveyed in 2011, and the ecological risk of heavy metals and As was evaluated using Muller geo-accumulative index
and Hakanson potential ecological risk index (RI). The results showed that the concentrations of heavy metals and As in
surface sediment of Tianjin offshore area are low. The concentration of Cu in 33.3% stations exceeded the standards
of first class of Marine sediment quality. The degree of pollution calculated by single factor index was
Cd>Pb>Cu>Zn>Cr>Hg>As, which was consistent with geo-accumulation index. The accumulation coefficients of
heavy metals and the ecological risk assessment showed that the potential ecological risk in Tianjin offshore area

was Cd>Hg>Pb> Cu>As>Cr>Zn, suggesting that the area had slight potential ecological risk.
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