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Abstract: The reclaimed tidal flat soils were taken as study objects in Jianggang County of Yancheng City, Jiangsu Province of China, in order
to supply reference for coastal development of farming and related study in other countries and regions, though determinations and risk assess—
ments of heavy metal Cr, Pb, As, Cd and Hg. 48 soil samples were collected within five land utilization types in survey area. The characteris—
tics of heavy metal enrichment in reclaimed tidal flat soil were surveyed, and the environmental risk assessment was conducted systematically
using such methods as geoaccumulation index, N.L.Nemerow index and Hakanson potential ecological risk index.The results showed the mean
values of 5 kinds of heavy metal did not exceed the Grade I of Environmental Quality Standards for Soil in survey area;the contents of Cr, As,
Cd in farmland soils were generally higher, similarly, the contents of Pb, Hg in suburban vegetable soils were higher than the other land uti—
lization types. There were statistically significant differences in Cr, Pb, As and Cd among different land utilization types, while mean values of
Hg were not significant differences in all the land utilization types. Based on geoaccumulation index, the soils were not contaminated by single
heavy metal in survey area. Intertidal sediments, soils of industrial area and reclaimed tidal flat soils were not contaminated by heavy metals.
Pollution levels of suburban vegetable and farmland soils were exceeded security limit, but soils were in non—pollution state though N.L.Ne—
merow index method. The heavy metals in survey area among different land utilization types were in the risk—free level and were not the po—
tential ecological risks by Hakanson potential ecological risk index method.
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Figure 1 The location of sampling point
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Table 1 The standards for assessment of soil pollution with index

of geoaccumulation
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Table 2 The classification standards of comprehensive evaluation
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E=T:xC;;C;=C./B; (5)
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SREEESE He 58K 0258 mg-kg!, HEEZK
TR R R R,

S5 TR, AE XN E S B Hg RS R
BK(97.69%), B4 )8 Cr 722 5 R EUR/N6.33%)
HMELENEFREK/NITFH Pb (24.80%)>As
(10.33%)>Cd(6.45%) . &5 RET IR T SRR A
BREESN T RRE, RHESLE Cr.Cd.As.Pb

H: RS, MEE)E Hg WERRBUE T2
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= A EHRAEMERERIX
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Table 3 The index of potential risk evaluation assessment SR E BB HEERIAN:
B TIHE ST WS (DEEE Cr MR KAE 5 Fe/MES 57 M
T BIX 19 SR SFMIAHTTR 23 SRIES, £
. - A FRA P E SR Cr & ERF KOy RH L
40<E:<80 150<RI<300 — e s ., N I
S0<E<160 300<RI<600 R > MR R R VLAY SR8 X e - 3> Tl X +
160<Ei<320 RI=600 RS BESERH TR . 248 LSD 2 Hi T A AR H -3
Ei=320 BRI MERE RPN LEEEGRE Cr S B T X -8,
R4 TEECRE AT
Table 4 The content characteristics of heavy metal in soil
KR As Cd Cr Pb
BRI (n=3) &HEILE/mg kg 6.25~6.49 0.021~0.028 0.079~0.088 53.92~61.23 10.09~11.95
I E/mg kg™ 6.38+0.12¢ 0.024+0.004a 0.083+0.005¢ 56.83+3.87b 10.76+1.03b
A RRE% 1.55 4.53 5.56 7.86
FR+#(n=21) HELHE/mg kg’ 6.10~8.14 0.016~0.258 0.076~0.097 55.66~71.07 10.40~17.99
FH{E/mg kgt 7.06+0.58b 0.041+0.051a 0.089+0.005b 60.59+4.12a 13.72+2.28ab
AR TR EBU% 8.10 5.83 6.63 16.20
R H+3E(n=3) EE L/ /mg kg 7.64~9.25 0.021~0.029 0.092~0.106 58.52~63.44 14.39~15.25
I E/mg kg™ 8.28+0.85a 0.026+0.004a 0.098+0.007a 61.00+2.46a 14.88+0.44ab
AR REBU% 8.43 6.09 3.29 244
T X+ (n=14) FEEFE/mg kg’ 5.35~7.58 0.019~0.053 0.078~0.091 54.61~63.18 11.19~17.89
FH{E/mg kgt 6.58+0.48¢c 0.031+0.009a 0.084+0.003¢ 57.16+2.74b 14.05+2.31ab
AR RB% 7.04 4.03 4.63 15.87
XA (n=7) FEIEE/mg kg 5.34~7.22 0.023~0.103 0.082~0.089 54.93~63.5 11.1~32.48
I E/mg kg™ 6.48+0.66¢ 0.047+0.028a 0.086+0.002be 59.15+3.02ab 16.20+7.38a
AR REBU% 9.48 2.78 4.73 42.18

PR AR T RREZE B (P<0.05),
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S5 LRHBRERA™ (mg-kg™)
Table 5 The environmental quality standards for soil®(mg-kg™)

TEM IR YE Cr Pb As Cd Hg
—2 <90 <35 <15 <0.20 <0.15
=9 90~250 35~250 15~30  0.20~0.30 0.15~0.30

=% 250~400  250~500 30 0.30~1.00 0.30~1.50

R IR R B] T B3 2 7K (P<0.05); 4K H
3 MR BBV 3 KB SR R E SR
CrEBRERARE ;XS TV X 3 3
TR Z RN ERANBE .
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VIR ES)E Pb & EEAL, Hh A AR E
&8 Pb FERIFARIK R Tolk X 4> MR L i
H 3 BT RBIX Skt 48 Pb B9y
BRI TRIEAE] T B 27K (P<0.05);
Aok 38 Tl X 3 MV Bl R Vb i) £ 530X
B e ) ] T SAL /) el 1B N E

(3)ELEJE As R KME AR H 15 27 5K
L BU/IMEARRIX S 46 BRFEE R H HIERE SR
As F B, Hy Oy F R 2VER 38, HAb+ 3
FIFZEAI S As BITFARIK R Tolk X 43S R8 X S,
BRI IR, &R LA R P E SR As
SIS, K 5 R LR RAEINE SR As AT
LSD Z 8 Ho i, 45 R0 . A H 38 iR Rl R Bk )
THEESE As AR5 T X 35 SBX M 135
RO 2 AR T B &2 R KF(P<0.05) ;4
M+ SR E RPL I RINESRE As 5 &
ZRWIRE| T BE 2 FKF(P<0.05), 1 Tk X 1
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AP X+ ESE R IR . 4 LSD L i ml A K
B8 MEEREPEN L EESRE Cd SRS T
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0.05); K H HESMRFI RN HIERSE As &
BZZEFEE(P<0.05), X FEMHHE TAX+
B IR ESE As TEERARE,
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Figure 2 The index of geoaccumulation in survey area
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Figure 3 The index of synthetic evaluation in survey area
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PR S XU PR 45 SR (3% 6) %W - A XIBN
T RS BN ELESREIEE R /N T 150, 40
FRNEEH(F 3), AR ] I E X
R 5 8L RT O Ry A F 4338 > 58 X S 3 +- 398 > e %

Rl R b A 3> Tl X 3> 1 IR P AR

MEEERBE B RE, HEXBANESLE Cr.
Pb.As.Cd Hg BUWEAEA S XS R 5 E /T 40, R
HAWAEASKE (R 3); S ELBEMNEE XA
HE R A S KR TTERRT R Cd>As>
Hg>Pb>Cr, B[R HF LAY Mk BBl R Bk i H 3 R
FH -3 Tl X+ 3 8 4 J b o A 25 XU B ik
5ia# IR B ARE R EAR B X+ E S
JE XA A A XU 4 BTk G54 Cd>Hg>As>Pb>Crr,

FIF Hakanson MY 7EA SRS TS ELITHI B
T RS, 25 AR R 2R 5 fpE 4
JE X X S8 PN P A A 25 XU ) TR R L R LR
HEJR Cd B EES KRR, As Hg IR~ ,Cr i
ik, MEALJE Cd.As Hg & BAAHXBAK. X2H
HJ5 Cd.As Hg ML, AR BASERSHNES
J& Cr.Pb ByZMEm 0 R 7 TARNE/N, f#i45 H e A=
AR RBCE A RI TR EE AR BN, B DL
RSB, M Cd.As Hg MiXt T HMESLE
M5, HA BN R N T T, R B E RS
RS R B B A E A S ST 8k RT s, BT AW
A SR R KR, REESR Hg MBI N
BHF T (T=40) , Wi 7E A2 X I8N Hg A& 2415
K, HEMTESLRE Cd.As &R, 1 Cd.As FIFHE
Wi ;R F- T3 433108 30 #0010, FrLAHE HESEC
HIVETE A 5 RS R B E AT A S I HE 8L RI
FE4JE Hg f As,

3 1tig
TEPELSR S ERZ IR AT ML, 3
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Table 6 The indexes of potential ecological risk and potential ecological risk of heavy metals in soil

T ML SIS AAE) A A AR RD)
As Hg Cd Cr Pb

HE LR 6.38 3.28 19.89 1.46 2.05 33.06
St 6.25~6.49 2.91~3.88 18.83~21.03 1.39~1.57 1.92-2.28 31.30~35.25

BB 4 7.06 5.65 21.08 1.56 2.62 37.96
Fitsl 6.10~8.14 2.21~35.71 18.00~23.13 1.43~1.83 1.99~3.43 29.73~72.25

A 3% 8.28 3.55 23.34 1.57 2.84 39.58
¥ ] 7.64~9.25 2.91~4.01 21.99~25.29 1.50~1.63 2.75~2.91 36.78~43.10

Tolk X 43 6.58 430 20.04 1.47 2.68 35.07
St 5.35~7.58 2.63~7.34 18.66~21.76 1.40~1.62 2.14~3.41 30.18~41.71

RIX e+ 6.48 6.51 20.40 1.52 3.09 38.00
Fitsl 5.34~7.22 3.18~14.26 19.61~21.10 1.41~1.63 2.12~6.20 31.67~50.41
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B NGB R , A5 HE | 1A 2 354 (5 P A,
W) W INFFER 5164k ARZGFINE R L S R S0T
RS,

T ST HE R A T, R R AR X SR 4R
o B HOR 1Y R E R AE S, S
IRZGFIERH R E D FEER . iRl A
Bl FAERIL 2 e E AL BB M MR E A E, L
HIRNGZETE 2 bt {5 P , 7 HUR 2 K Ze i 22
Wik, IERPESETR FEAHE As.Cd.Pb.Cr,
Hg, BEAE A JEORLBED L 2 2%, RIE F W A E &
J& Cd 588 0.1~571 mg-kg™, K 15.3 mg-kg™; 3
ABENESBESELHEY, 54RE CGd WEEEE
WY 163 1%, &R Cr oy EINRY 3.7 5%, 4 REH
REHENNEY, PECHEV-TH LGP e
Y, a0 Cu HI5), 5 Hg As FEER . FRHEIN]
EEERFETHNA, FESBEERETELSE
Cd.As S BEE, 9P ERE Cd FlnRE
669%™, SAT , 3 A 25 FIALHE i 1 F 388 81K, 29
A T0%WRB] LI K ER P, KB HAESE
i AR SR R BB BT EE R R EE
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LR AR TR E, —H5 T /AL,
AA I EEREE S TAA =P ZHEAESRE
TR, LTRSS ™k A H K B,
HREN RS EER S RNAFTESRED. Mk
HEBR A ERP WS A ESR, FRLETBER
DUREFIRT R A L5, RFIX I 7 RIX e 27
B IR RS S IR T B - R S A R E
HERB WAL, HhESEITRNEER
Pb.Cu.Zn %™, XS0 FS AR AL BT 2 &
BARIX St 385 Ph R B N — R, B T4 1o
FIFAZEAIR A B SRR, BARE AR, & Rl =R
&8 ML S TR TS IR AR A [R] 1+ 4

MR RS R SR,
4 £ig

(1)5 ELRE SR FHESREDT (EXL
AL R RARIE) (GB 15618—1995) — bR HERRI,
HA 21 SRESERE He & BB EK LIRS
Jo B it

(2) & XA T8 E 4R 5 AN Cr>Pb>
As>Cd>Hg, M3 Cr.As Cd S EEH B, 5P
X3+ Pb Hg & BER . &40Ha M A

A 3 F) SR A B 48 Cr.Pb.As Cd 7F7E B %
ER . FHERE Hg ERARE,

) EEXIBHNESE Cr.Cd.As . Pb {51 5
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