B3 EPE e
2014 4 11 A

bW REER

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.23, No.6
Nov., 2014

XEHS: 1674 -5566(2014)06 - 0882 — 08

LBEEHFEHERARYWERREEETENAR

FHWE, WOk,

MR, F£F, MER
(WA R FHRRE AR, 1

201306)

B F: UL 3 X Oy B X4, 700 T 38 X R E R
B XXX RIS B E SR 15 5, S TR FISh g
X R AR WK ; B T RV AR+ 6 HESR
(Cu.,Cd.Pb.Cr.Hg F1 As) B I AR5 R A7 AR MAF {5 R A o 45
REY AR D REX R YRR SRR 0 A B AR, 65% ~ 85%
DA _EBOBURL B B4R P AR 300 wm AT B4RV AR DI RE X H1 R
VLR, S8 X Cu P Cr ¥R BERH , B R IR & X FISCELIX ) He A
As B BERERT , Cd 72 4% D Rt X 70 A B8 7395 A R Zh i X e R A2
Wk KA R W B B BR, KB X R K RE S R ITR A

MARK: CAZHWRBIRET
MEFRNERFESRIS
B HEAEXT ER T IGE ST
ERMR BB, X ad 3 Fik
B4 DX 3 B M 3R GLAR ) R4 I
A FPRLAR 7 i B J R B L
AT BHEESRTS
REE, HinEXESRIG
BRI — B KR E SR T

JRE . XHXTIRY) 6 FhE 4 8 B AL AR5 R A A R AR WA TS $RULELRE TR
LAMHETRBERS XMZERX, XX Cu,Cd.Pb,Cr .Hg F1 As XBWE: MERIAY; WER

AL TEARTTAR W 5 G2 526 4339 2 2. 03.,0.205,2. 42.,2. 82.,0. 0171 F0I s EEJE ;5 Y A

1.63 mg/m’ , HiFE 2 PR 4E 15 L 17 17 433 &7 37.21.1.10,19. 46.9. 60, HESES: X 131.3

0.83F17.22 g/(hm® - a) , XEARER: A

BEE SRR EAMR AW B, R EEYR RYuKE e AR o E i, AT e

B a7k BRI TS e i S B U, Horp T MR AR
W) B AR AR A URTS e B T 1 15 B R £ 1 %
‘2_:]'3[1_2] .

SRR TR R T ARG S
RAHTORE | [ 1D 5 57 3% D 2k ek ) ) ok DA S 58
T B MR, Hodr A 205 s S iR ) S 151 40 5
S FRUIRY) B2/ 40% ~50% F120% ~30% ,
mﬂifﬁ%%f%%ﬁmoﬂﬁfﬁ%%%
B RS RECRB 8% B DL R TR %A
3, IR A 1R b B4 5 F B BB b 3% TR B 0
R EA R KRHE . BTN, kTR
T 7K B R, A0 A 485 N 18 B A TR TS
M EBRIE, AR A E 4R A IR AR, R
TR TTER Y OB L, T8 BUBUR 275 3L 4, B0kL
BISRY AU R T R E T YR, B %

YRS H A : 2014-03-26 fEE B8 : 2014-07-25
EEMA: LEiREERZ RSB BHITH (09DZ1200903 )

SRR 11 8 T AR 3 R Xt R O AR TR AR
TKAERZEA L, 73 BT iE KA T R TR
RS S R AR AL 5 S TR AR A TR
T E R HTE AR B B R TR 7 s A AR AL AL
AL R UUR Y RAR WIS B 7T, DA D9
TR AR TG R M A B R S %

1 WRSIE

1.1 HRRERREINZE

T P Al A\ T LA 3 i T TR
P55 X TR 453. 26 km” , BRI 5K 40 77, )&
JEIP P Z KA, 2 FH SRR 17.4 C L 4R
FEFTE 1 200 mm 7247, 24F 60% 245 T B 4
HIES 29 AR

2 PR EDRE T 5 X 3R 23 3 26 (D3

TEER I : RIHK(1978—) , %, 14, RIS, BFFET7 1 AK TR o E-mail : jyli@ shou. edu. en

http: //www. shhydxxb. com



6 IR, 55 EIRIREH M RTIBPY SRR E SR IG R 883

WX, B TE A TR RSl T4, L
SRIN BB TR QR IR G X, LA KA TS
T el 385 3l N 58 0 2 3 R A B o A B
FFFFE X G)H X, AN BB KR, FRER
NSRRI S BN S I SE WU S 1
Jv 7R A8 DX s 1R X AR S 20 X %158 B T M

K="

30. 88°

30.87°

Bl REA
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Fig.2 The particle size distribution and cumulative curve of surface sediment in different functional areas
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Fig.3 Concentrations of heavy metal of surface sediment in different functional areas
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Tab.1 The load of surface sediment in different functional areas

PR A X/ (mg/m*)

SCHIX/ (mg/m?)

2 303.50 £27.98

325.63 +13.89
1 639.93 +24.56
2 555.53 £19.67

5106.15 £53.15
4 049.40 £24.98
3487.20 +34.79
11 862.60 +45.12

LA/ pm 3858 X/ (mg/m?)
300 ~1 000 2192.03 £32.45
250 ~300 289.21 +13.24
150 ~250 1311.93 £21.87
75 ~150 1097.35 £17.56
<75 1114.78 £15.43

8 442.00 +12.76 21 062.05 +65.21
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Fig.4 Heavy metal loads of different particle size of surface sediment in different functional areas
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Tab.2 Heavy metal loads of surface sediment and surface runoff in different functional areas

YUB) §1 4 (mg/m?) AW [ g/ (hm” - a) ]
B X RER A X XHIX SSE X R JER A X CHX

Cu 0.69 +0.050 0.72 £0.020 2.03 £0.032 30.13 £0.53 24.19 +0.24 37.21 £0.31
Cd 0.022 +0.000 90 0.055+0.000 61 0.205 =0.002 0 0.54 +0.023 0.59 +0.027 1.10 £0.074
Pb 0.54 +0.013 0.83 £0.009 2 2.42 £0.034 2.78 £0.087 7.22 +0.20 19.46 +0.091
Cr 1.22 £0.012 1.42 £0.014 2.82 £0.025 7.77 £0.074 6.24 £0.069 9.60 £0.073
Hg  0.0023+0.00010  0.01260.000 11  0.017 1 £0.000 34 1.24£0.0089  0.92+0.0024  0.83 0.001 5
As 0.17 +0.002 8 0.59 £0.012 1.63 £0.021 3.59£0.0078  4.27+0.0053  7.22+0.004 6
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Tab.3 The total concentration range of heavy metal in surface runoff from different functional areas pg/L

PR A X XHX

2 X
Cu 19.73 ~67.84(29.54 +0.23)
Cd 0.42 ~0.75(0.53 +0.005 4)
Pb 0.43 ~5.53(2.73 £0.005 7)
Cr 5.09 ~17.50(7.62 0. 017)
Hg 0.75~2.53(1.22 +0.006 4)

18.10 ~50.27(25.20 +0.017)
0.55~0.70(0.61 +0.008 3)
3.82~15.74(7.52 +0.001 4)
4.67 ~12.97(6.50 +0.003 1)
0.49 ~2.33(0.96 +0.000 24)

20.00 ~104.86(38.76 +0.037)
0.57 ~2.06(1.15 +0.000 38)
7.87 ~36.17(20.27 +0.005 2)
5.16 ~27.06(10.00 +0.003 5)
0.49 ~2.33(0.86 +0.000 42)

As 3.07 ~4.52(3.52 £0.012)

3.67 ~5.63(0.86 +0.0059)

3.94 ~14.41(7.52 +0.012)

T W B [ min ~ max (average) ]
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iR B 5 U8 T BB 405 A 20 Uk A K I B Y B
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Wik 32 9K AR B B B, B R AR S e
Wi, T Hg Fl As EE R ESHFETHERR

TH, AR SRR E R 72.09% ~90. 16%
#162.92% ~78.69% .
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%3 5AR 2 T AR X R EHE
SRAMME(R2) MEREH, WREW P M
FEELRIFEWMKIK S Cu,Pb Fl Cr, HHFE
JURRY B 48 YR BE RN A7 47 IS — 35, AN R
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hm®/a, BRI He b, XH X E LR ITHRE
FEE, B ERA XS SO X AR Y A AR o
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Tab.5 Comparison of soluble and non-soluble heavy
metals in surface runoff from different functional areas
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Research on heavy metal of surface sediment and runoff of Lingang New
City in Shanghai

LI Juan-ying, HU Qian, CHEN Mei-na, CAO Hong-yu, HE Pei-min
(Key laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306, China)

Abstract: Particle distribution and heavy metal concentration in surface sediment and surface runoff of
different functional areas including traffic area (TA) , commerial area (CA) and cultural and educational area
(C&EA) of Lingang New City in Shanghai were analyzed in the present study. Heavy metal loads of surface
sediment and annual loads of surface runoff were calculated based on sample analysis. The results indicated
that particle size distribution curves are similar in different functional areas, and particles less than 300 pum
account for 65% —85% . Concentrations of Cu, Pb and Cr in surface sediment of traffic area are higher than
those in the other two areas, however, the concentrations of Hg and As were higher in the latter two areas.
The concentration of Cd in different areas was comparable. As for surface runoff, the heavy metal
concentrations of grab samples step across a wide range and heavy metal concentrations in surface runoff from
C&EA were the highest. Heavy metal loads of surface sediment and annual loads of surface runoff in C&EA
were higher than those of the other two areas. The loads of surface sediment of Cu, Cd, Pb, Cr, Hg and As
in C&EA were 2. 03, 0.205, 2.42, 2.82, 0.0171 and 1. 63 mg/m’, respectively. The loads of surface
runoff of Cu, Cd, Pb, Cr, Hg and As in C&EA were 37.21,1.10,19.46,9.60,0.83 and 7.22 g/(hm’/a) ,
respectively.

Key words: surface sediment; surface runoff; heavy metals; pollution load
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