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Heavy metals PCBs and their potential ecological risk assessment
in the sediment at Dalinghe Estuary
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SOA Beijing 100194 China)

Abstract:Through analyzing the contents of different pollutants (Zn Pb Cu Cd Hg As PCBs TOC TN and
TP) in the surface sediment at Dalinghe Estuary with adopting pollution parameter techniques of single factor and
Hakanson potential ecological risk index techniques the quality status of these pollutants in the sediments were evalu—
ated based on the monitoring data of surface sediments at Dalinghe Estuary (Oct. 2010). The results showed that
the heavy metals and PCBs possessed rather light potential ecological risks and the sequence of potential ecological
risk of these pollutants was Cd > Hg > As >Pb >PCBs > Cu >Zn Cd was main factor of potential ecological risks in
the Dalinghe Estuary. There were positive correlation-ship between TOC and TN contents TN and TP contents sug—
gested that TOC and TN TN and TP might have the same or similar resources. And there was negative correlation—
ship between PBCs and TOC.

Key words:Dalinghe Estuary; sediment; heavy metals; PCBs; ecological risk assessment

120134127 120134231
: (2010BAC68B02) ; (2012050127)
(19819 E-mail: Wangbail980@ hotmai. com

(19625 E-mail: jbhan@ sina. com



4 \PCBs 557
‘ 2 o
210
(Cd-Cu ) 50% Ag. Co
90% ° .
° 1
Fig. 1 The sample stations at Dalinghe Estuary
> 5
T . .TOC  PCBs
GB18668-2002 TN
° LY /T12284999 TP LY /T12324999
> 1.4 N
° TOC.TN.TP. PCBs
| :S,=C./C.. :S,
€,
1.1 :C. .
s TE =T
1016 km* C=TC/C RI=YE =3XTC/C.  :C
8.4 C 610 mm 160 d ~ ; ¢ ;
180 d 2700 h. o ,-
( Phragmites australis) \ (Suae- ¢ ' T
da heteroptera) N (Typha orientalis) - ’
1.2 ,
Hakanson o
2010 10 . 1 ;
Tab. 1 Relation between evaluation and contamination degree
2 and potential ecological risk
5x5m’ 4 ~5 9
(DLE4 ~DLE9) 25 1xlm’ Si E, RI
3 <1 <40 <150
3 27 o 1~3 40 ~80 150 ~300
1 DLEA DLE-9 DLE-6 3.6 30 ~ 160 300 ~ 600
° =6 160 ~320 =600
1.3 =320
5 0~2 cm
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5 TOC TN
y=5.21x10 2% +7.25 x107*(
2.1 1 y TN x TOC) R=0.9871;
™ TP y=3.7 x
2 pH 10"'x+2.63 x 107" ( 2 y TP x
7.63 ~8.17, (7.12 ~ TN) R =0.8490 T™N  TOC
19.11) x107° ™ TP
23.60% ~85.77% » o 1 TN
2 TOC
Tab. 2 Physical and chemical characters of sediments at (IN) . C/N
Dalinghe Estuary IN
" w/ x107° %) o TOC/ON  17.05 ~21.44
TOC TN TP 19.30,
DLE4  7.97 12.50 7.12 0.49 0.40 66.37 o
DLE2 7.90 10.80 5.52 0.33  0.37 77.87 2.2 .PCBs
DLE3 8.00 8.59 14.1 0.79 0.52 85.30 3
DLE4 7.93 10.45 10.9 0.67 0.52 67.50 DLEZ .DLE-
DLES 7.63 14.68 14.9 0.85 0.53 70.50 8 DLE9
DLE6 7.73 8.08 9.02  0.57 0.49 85.77 DLE4 DLES
DLE7 7.63 7.12 7.97  0.47  0.44 35.67 DLE2
DLESS 7.67 13.49 13.8 0.79 0.63 41.80 R
DLEO 8.17 19.11 8.86  0.50  0.49  23.60 DLE-6.DLE-S DLE9
7.85 11.65 10.24 0.61 0.49 61.60 DLEST Hg Zn-Pb-
TOC TN TP TN Cu.Cd As .
3 PCBs

Tab. 3 The concentrations of heavy metals PCBs in sediments at Dalinghe Estuary

/x107¢ PCBs/ x10~°

Zu Pb Cu Cd As  Hg PCBs PCBy PCB;, PCB,, PCB.; PCBs; PCBjs5s PCBg

DLEA 97.0 23.8 20.0 0.80 8.10 0.06 2.718 0.149 — - 0.000 2.363 0.057 0.149
DLE2 — — — — — — 1.880  0.190 — 0.071 0.062 1.186 0.132  0.239
DLE3 104.6  28.5 25.8 0.92 7.43 0.05 0.643 — — — — 0.643 — —

DLE4 91.2 29.2 28.8 2.20 9.20 0.05 0.770 0.174 — — 0.058 0.369 0.09 0.072
DLE-S 115.5 30.8 31.9 1.11 9.20 0.07 0.273 — 0.034 — — 0. 181 — 0.058
DLE-6 90.5 24.6 23.1 0.70 8.68 0.06 1.075 0.283 — 0.066 0.086 0.395 0.087 0.158

DLES 54.0 9.4 7.3 0.34 7.06 0.06 — — — — — — — —
DLE-8 90.7 24.6 17.9 0.62 11.35 0.09 — — — — — — — —

DLE9 82.0 27.4 21.8 0.42 10.27 0.07 — — — — — — — —

-« »

Cd Hg
As
Cd N N
Thames 10 Zn.Pb.Cu MRS

1447
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Tab. 4 Heavy metals concentrations in sediments at different in estuaries

w/ x10 76
Zn Pb Cu Cd As Hg
10 1998 189 47 91 0.59 — —
3 1988 ~ 1999 — 15.4 — 0.12 3.3 0.05
3 1988 ~ 1999 — 30.1 — 0.69 23.55 0.13
1 2004 130.4 53.3 39.4 0.62 — —
3 1988 ~ 1999 — 18.9 — 3.38 5.7 0.07
12 1996 100.3 43.7 27.9 0. 165 — —
13 2003 60. 1 23.6 28.2 0.03 — —
Douro 14 1998 20 ~ 137 12 ~44 2.4~4.7 0.2~0.49 — —
Blackwater 15 1995 89 42 24 0.34 — —
Thames 1o 1993 219 179 61 1.3 — —
Narrangansett 17 1995 250 140 190 0.8 — —
5 PCBs °
Tab. 5 Concentration of PCBs in sediments at main estuaries PCBs
in China 20 2425 PCBs
w(  )/x107°  w( )/x107° 21 23 2% 3 20
3 0.4 0.2~0.9
2.3 PCBs TOC
3 0.4 0.2~1.3
20 1.3 0.7~2.4
PCBs TOC
2021 9.3 3.0~28.6
TOC PCBs
20 2223 52.2 0.1 ~461 27
PCBs N -
202425 19.18 4.7 ~57.9
212326 6.18 0.01 ~75.7
TOC
~ PCBS
PCBs o -
PCBs °
PCBs (
PCBs TOC
5). PCBs
( 2) PCBs
PCBs
: < < < ’
< < 32026
PCBs
(491 x 10 79)
2 PCBs TOC
20 2223 . . . "
° PCBs Fig. 2 Correlation analysis between PCBs and TOC of surface

sediments
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Tab. 6 Potential ecological risk factors (E') and risk indices

(RI) of Heavy metals and PCBs in surfacesediment at
Dalinghe Estuary

E,
RI
PCBs  Zn Pb Cu Cd As Hg
DLE4 1.21 4.76 3.33 48 54 9.6 10.9 83.2
DLE2 0 0 0 0 0 0 7.5 7.5
DLE3 1.31 5.70 4.30 55.2 4.95 8 2.6 82.06
DLE4 1.14 5.84 4.80 132 6.13 8 3.1 161.01
DLES 1.44 6.16 5.31 66.6 6.13 11.2 1.1 97.94
DLE6 1.13 4.92 3.8 42 579 9.6 4.3 71.59
DLEZ 0.68 1.88 1.22 20.4 4.71 9.6 0 38.49
DLE8 1.14 4.92 2.98 37.2 7.57 14.4 0 68.21
DLE9 1.03 5.48 3.63 25.2 6.8511.2 O 53.39
3
') TOC TN
TN  TOC
; ™ TP
™ TP
)
;PCBs
+PCBs

10

11
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14

15
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