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Abstract : In order to reveal the pollution characteristics of heavy metal in the sediments of the Qidong coastal region,
Jiangsu Province ,we have measured the concentrations of seven heavy metal elements( Cu,Pb,Zn,Cr,Cd,Hg and As)in
10 surface sediments collected in Qidong coastal region, Jiangsu Province in 2016, and analyzed the pollution
characteristics and potential ecological risks of heavy metal. The results show that the concentration of heavy metals in
sediments are Zn,Cr,Pb,Cu,As,Cd and Hg in the order from high to low. Among them,the contents of Zn,Pb,Cu, As
and Cd are all higher than the background value of heavy metal in Jiangsu tidal flat area, indicating that these heavy
metal elements pollute the marine environment to a certain extent. There are obvious differences in the spatial distribution
of heavy metal content, and the high value areas are mainly distributed in the ports and estuaries, indicating that the
pollutants discharged into the sea by human activities have a great impact on the coastal ecological environment.
In addition, the results of geoaccumulation index show that the pollution degree is low except Cd. The heavy metal levels
generally indicated medium ecological risks, except for Cd. Therefore, it is necessary to control heavy metal contamination
caused by anthropogenic activities in studied area.
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VLI G ARV HAL 2R 28 121°25740" % 121°54'30” 4645 31°41'06" % 32°16719”, 1% X Il T Fg BOE 4R 5T
VPN R 3R X 3 Ay 2 KR I A0, 4R SRR, DU ZR 40 B AR SURAE 14.9 CZE T, 2 ¥R K
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2016 4F 5 A  FEIT 98 ZR DA IR T 10 AFRIZVIRIE 67 (A0 1 iR ) |, R AN BURE &8 78 % B
0~5 cm HYIEIIERZRIEL 500~600 g HIUTRIFE G, IRAS AU RE i 37 RV BH7E T35 09 2R 0048, Bl 5 12 i
AP I LB SLI0 % . TESCI0 M Z A4 WA B, 1 S X 3R A5 B BE AT R T, SRS RS O 200 H
. A RE SRR 2R A 2l ] HF-HNO,-HCLO, (5 :4 :1) IR & Wy e A7 14 i, F kB k™. i
YRRy a4 AR QT WY ) (GB 17378—2007 ) AT i 7 W I 4% R ML AR ) (HY/T 147.1—2013) it
7. As Hl Hg 15 R BT 96 6L E , Cu P Cr Fl Cd Y 25 0 FH e 8R4 25 8 TR R 1% X (1CP-
AES) MZE , Zn & 15 R KA R IR o365 BE R s | 5 42 DR it A A G D 22 /N T 5% .
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Table 1 Station location and heavy metal content in the study area

s &E/(°) HiE/(°) Hy/(mg-kg™') As/(mg-kg™') Cu/(mg-kg™') Pb/(mg-kg™') Zn/(mg-kg™') Cr/(mg-kg™') Cd/(mg-kg™")

1 121.69 32.14 0.011 7.51 21.50 23.20 54.90 37.00 0.21
2 121.76 32.02 0.005 5.59 24.00 25.00 54.90 37.50 0.22
3 121.78 32.04 0.002 6.54 19.10 27.40 55.30 50.60 0.23
4 121.87 32.14 0.016 6.52 25.70 20.00 79.00 47.50 0.20
5 121.80 31.99 0.061 14.30 19.20 25.80 82.50 43.90 0.22
6 121.88 32.06 0.015 7.59 21.80 19.80 73.00 41.70 0.16
7 121.85 31.93 0.007 6.68 18.40 20.30 64.40 32.10 0.18
8 121.95 31.98 0.025 6.84 21.30 21.40 52.90 34.50 0.18
9 121.94 31.88 0.041 10.50 25.50 18.10 63.70 37.70 0.17
10 122.02 31.92 0.041 11.80 20.40 20.30 54.00 43.80 0.16
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Table 2 Heavy metal pollution coefficient and potential ecological risk classification in the marine sediments
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3 VLI G AR R O h A B T R R B SO S SR R R B VIR T E 4R
JGHE Cu,Pb.Zn Cd,Cr Hg Fl As F-35 5 553508 21.69 mg- kg™ . 22.13 mg-kg™' .63.46 mg-kg™' . 0.19
mg-kg™' .40.63 mg-kg ' .0.02 mg-kg ' H18.39 mg-kg™'. HAJEICK HEH &8 MK IMER A Zn Cr Pb,
Cu.As.Cd Hg, XETTRBFFA EAR P4 A RILAEG TR Y &) (GB 18668—2002) H1 i) —Jbx
i, A LLUE VLI JE AR IR R O It i AR, A M I 4 s 5 B AR, 1 Ah, CuZn  As (Cd I Pb
TCER MR 51 X B A SR So(EAR LA, RS X LR Te % X A S IR AT — e i e (H 5
FEFEAW 5. 2ok X0 S AR T 10 S92 i L DT AR 6 T R AT 78 S o i, R S REGE L 12.06% ~
86.36% , & W] 3 AR Il R TR H 4 Jg JU SR VR I 5 ) 0 A 22 80K, DA Heg 1 As JoR i W . 55 HHAD
T AH L (ANER 4 PR ) VLA AR DU HE 4 )8 50 Cu,Pb,Cd, Zn 1 Hg KT 7L H AN (9 vk
JE (U35 T e i, 3 T 6512 X IR A Tlb AR BE R T A 8 075 e b 45 A K.
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Table 3 Statistical characteristics and comparative analysis of heavy metal content in Qidong coastal region of Jiangsu Province

mo A As Hg Cu Pb Zn cd Cr
AR YE/ (mg kg ™) 8.39 0.022 21.69 22.13 63.46 0.19 40.63
EER G YU AE IA) 5.59(2)  0.002(3) 18.40(7) 18.10(9) 52.90(8) 0.16(6) 30.10(7)
Je AR Sl R AE (7)) 14.3(5)  0.061(5) 25.70(4) 27.4(3) 82.50(5) 0.23(3) 50.60(3)
JA IR IR I 2 2.84 0.019 2.62 3.06 11.11 0.03 5.87
JA AR 5 R A % 33.84 86.36 12.06 13.81 17.50 13.02 14.45
VLM A/ (mg-kg ™) 7.38 0.023 15.02 11.40 47.15 0.04 60.11
DU B — i/ (mg kg ™) 20 0.2 35 60 150 0.5 80

*4 IHBEEHNANESEREXKFESEEERMILE
Table 4 Comparison of heavy metal concentration in surface sediments of Qidong coastal region of

Jiangsu Province with other areas

X 3, Cu/(mg-kg™') Pb/(mg-kg™’) Cd/(mg-kg') Zn/(mg-kg™') Cr/(mg-kg™') As/(mg-kg') Hg/(mg-kg') ZHICHK

K 15.02 11.40 0.04 47.15 60.11 7.38 0.023 [19]
TN 19.41 18.23 0.17 73.29 74.18 12.84 0.020 [20]
¥ BT 1 23.51 16.87 0.15 62.16 37.19 12.84 0.020 [12]
R 14.08 24.84 0.11 45.30 56.94 5.93 0.013 (6]
[EINGRE 38.50 44.00 0.22 206.30 101.40 - - [21]
Kitn 30.70 31.80 0.26 94.30 78.90 - - [22]
Jia 2R TR 21.69 22.13 0.19 63.46 40.63 8.39 0.022 AL
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P ArcGIS i FH R B IR XN T30 A AR T 0 2 2 DR Y 5 4 B s e 7 1) o A I 234 (AN L 1
iR R BRESE As TR S ENZIIEE N 5.59~14.29 mg-kg™", FIME N 8.39 mg-kg ™", T/ IME AL
TS SMIEEIER 4 53, S B T AU B s Z B 1) 5 5 a7, AR BN I R AL AR,
T VS e 1 4 1) A3 A ke B, Hoh e (L X R A 0 0] /MR, T4 )8 He Jo R W & = ARk Fl ol
0.002~0.014 mg-kg™" ,"FIEHN 0.022 mg-kg ™", T/ MANL T ZUSIMUEEL 3 555057, B KA AL T8 A0S
ZYE P Z R0 5 53l AL, e XA TR DA T, A S 0 PG b 1) AR R n ) A
TR 1 R AT ARG Y S % X S TR b He e RN EEOR . B4R Cu iR AL
JLFE R 18.40~25.69 mg-kg ™", ¥4 21.69 mg-kg ™. A e/ IME /A 78 3 2 HE MRS 7 53l 47, B K
(ELAT AR TE 2 533 1AM SR BFFIE 2 5537, B30 2 s 11 B ST T 340, AV X 4 o . F 4 )8 Ph oo &
SEDSEIE N 18.10~27.39 mg kg™, FHIME K 22.13 mg-kg ™, /MBS G LE D240 1 ZR B, Je KA
G0 TE RS 1AM, 23 (8] 1 Rk 2 0 B 4t PR G i Ve R s . AR Zn TR H RIS
AR 52.91~82.48 mg-kg ™', FYIH N 63.46 mg-kg ™", Fie/IME A1 TE AL Hs 11 AMIEY 2 B3, B KAl
OYATAE RS IE S Z A0 5 5 A, B AR S22 30y 30 s 006 35K 1) i I R S R AR i R . T 4
J& Cr JTCE S ARG N 32.11~50.57 mg-kg ™', EI{E K 40.63 mg-ke ™", 5/ IME 440 763 74 s 11 Sl
W3 7 Sl 7, e RAB /AR AE B B M 3 538 037, 3% B B 4 Jg 5 e W R R B 2 B A . DI Cd ot
AR ETEE ] 0.16~0. 23 mg-kg™, P44 0.19 mg-kg™", Fe/ME S G LE B 2L 1AM 10 53547,
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Fig.1 Spatial distribution maps of heavy metals in the surface sediment of Qidong coastal region of Jiangsu Province
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DY E &R TR LN FI5 R RE(C) MER BT R R C ) TP S5 R N3 5 FR , 25 R Wos ¢, Ml
C o MBI IR B Cd \Pb Cu . Zn As Hg Cr, LB TH 4R Cd JEM ¢, [EIERFI N 1.16~5.02,
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Fig.2 Geoaccumulation index and contamination factor of heavy metals in the sediment of
Qidong coastal region of Jiangsu Province
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Table 5 Heavy metal C; and Cy, in sediment sediments of Qidong coastal region of Jiangsu Province

. HHFISRRE(C,)/ (mg-kg™) AT REL
Il
As He Cu Pb 7n cd Cr (Cri)
T 1.14 0.98 1.44 1.94 1.35 4.57 0.68 12.09
fe/IME (1) 0.76(2) 0.09(3) 1.23(7) 1.59(9) 1.12(8) 3.76(6) 0.53(7) 10.36
T RAE (50) 1.938(5) 2.63(5) 1.71(4) 2.40(3) 1.75(5) 5.38(3) 0.84(3) 15.73

VLI R AT I DU 4 a8 W e AR S KU AR BN 26 6 T, 45 5 Wos S Pl 7e A S KU P 2R (E,)
{1 = 2K Cd Hg As . Pb Cu Cr.Zn, bR T HE 48 He JUEK E, FIM(E R 39.085, {106 5 Tl KF
80, AMAKL T iR A, EAJBITER Cd 1Y E, [HIEFH 112.86 ~161.43 P2 139, Sk 4b F s
B A S KA, e B BT ER E, KT 30, VIR E 4 8 WA AR S KU 3%, V1958 4R
MU 255 T AE A S XS HE 50 B, 1875 Bl R 165.92 ~299.80 , - X4 {E A 207.07 , 4b T~ H 45 il v 7 A= 25 R
B, MFEX S 4R on R T, Cd AYI5 Y R BRI AL SIS 8 0 5 m , R HE S8 Cd JILERILHE R
UTEUUR TS Y B0 R | W % X ey e A A KU v il B ko &
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Table 6 Potential ecological risk index of heavy metals in sediments of Qidong coastal region of Jiangsu Province

o BN TS KR FEE(E,) / (mg-kg™) CEEABTEETS
I A L)
’ As He Cu Ph Zn cd Cr B (Er )
FHIE 11.36 39.09 7.22 9.71 1.35 137 1.35 207.07
e/ IME (37 7.58(2) 3.78(3) 6.13(7) 7.94(9) 1.12(8) 112.86(6) 1.07(7) 165.92
T KAH (37 19.38(5)  105.22(5) 8.56(4) 12.02(3) 1.75(5) 161.43(3) 1.68(3) 299.80
3 i

AR SCHEUT I3 3 7R I 32 2 DUBIRE i, 45 6 25 ) 40 A 1l SR RS 50 2 R 7 A 28 AU 18 B0 12
WFSE T 130 4 (5 e 25 [R50 A R AR S XU . S5 3R

(D VLG R R E 48 ST R AT & GB 18668—2002 ( &V LAY it & ) M i —
Hbpf , DU R AR B PR RS (G I 5 X 3 SR 1 SH(E A L, As . Cu Pb . Zn F1 Cd #5537
FHELF TR T EMNTE S, R TT R % XIS SR ERR A5 B 15 4.

(VLA AR GERZ DR E &R T RS M a1 LS BN ES P E4SE Pb Cr Al Cd
TUE RSB Fh b ) B DAY R B BN ERHE 11 DL AC e T 4 A R o, T A bR — 0 A e R
JB SR, M 48 As  Hg 476 5 B0 s 28 30 5 ok 22 (6] TR 24 0] 11 SN L pg Vi 3o 4 s 52 B s 1L, 7T i
SR PR LRI T AT 1 A0 75 YA .
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