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Heavy Metals Concentrations and Evaluation in Soils Around an Industrial Area in Foshan
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Abstract : Soil samples were collected from vegetable fields around an industrial area in Foshan, located in the Pearl River Delta in south
China. The concentration of Zn, Cu, Pb and Cd and their distribution in soil profiles were studied. Their pollution status were evaluated ac—
cording to class II of soil environment quality standard of China, and chemical speciation of Zn, Cu, Pb and Cd in surface soils were analyzed
by using modified BCR sequential extraction procedure. The results indicated that 20% of soil samples were slightly polluted and Cd was the
main contributor. The greatest proportion of Zn and Cu in soils was the residual fraction, Pb was the Fe—Mn oxide fraction, and Cd was the
HOACc extractable fraction. The percentage of non-residual fractions for Zn, Cu, Pb and Cd increased with their total concentrations respec—
tively. The order of mobility for Zn, Cu, Pb and Cd in soils was Cd>Zn>Cu>Pb. Anthropogenic activities had led to the accumulation of Zn, Cu,
Pb and Cd in agricultural soils, and these heavy metals significantly moved to the deep horizons. It is imperative to monitor and evaluate the ef-—
fect of heavy metals in soils around industrial areas on agricultural product and water quality, and take measures to remediate polluted soils.

Keywords: heavy metals; evaluation; profile distribution; chemical speciation; industrial area; Foshan

W& 25 AR, T AR ERR A, Tl 3% 3)
Xof Ja i A AS PR RS e H 2 I o i T ks s ™
ARSI, 2B IR E SRR,
TR R A SR B AR A
AR, PR IHAT 5 Tl DX 30 35 G B XU Ao
MFSE 32 B2 R BRI B R AR

We#s B #1:2008-05-27

ES£WE . A& RHETHRI H (2007A020100002-7 . 2004B33301012);
B ol BT R R T 5 0 % T RO 4 1
(0551000019)

EE®N T H(1981—), W, IR HEEA A, 0 oe A, EEMNF+
B 55T . E-mail : yinwei1981@yeah.net

BRESE.)S B E-mail; luying@scau.edu.cn

BRI RN H AN TE e T L4, 57F 1
RS ST E ARG, LT SR8 Iy I 2
XA EEEELETESEENE ik —, 1z
Jop T - 58 4 LR BRI AE 0 BRIV =
AT Tl & R et X 22—, Tolk 3G shxt
ARG T 5, I R X A Tl X
Jili 3 S JE A BURLAESY , B &R AE L
AR LA, T M AR IR LA T X Tl
X & 321 - HEGE R B A BRI, 330k A B &
B S AT A L T PSRRI AR 7= ok T Tl
X JE g e A4, WFSE Zn Cu .Pb Fil Cd 7
TR S R IE A REAE, AN 1 8 e R



5 28 5 3 1] AR U 509
WOE AT RE BE A Ja AR R AEFELR™ P<1, TR AR5,

PR ERE AR FORPRIRR P44
1 #RITTE

1.1 HEmBIRE

SR LTI Tk X CLASR AU A2 7= ok ) JE 3
Bt 20 MR A FR)ZE (0~15 em) T R H
4 MNFE S 15~30 ¢m 30~45 ¢m 45~60 em R JE R 1
SRR AN 1 PR o WSS IX RN BRIT = A
A K B IIEASE BN LM, EREEE N AR
KT JEERE 3 2 mm 1015 mm JE g M 48 FH o

N
ey
1
1 s

vy
ST IR = N =
l 0255 1km '””[ﬁ]fﬁé"ﬁ‘
& RJERFER

B RERSHREE

Figure 1 Distribution of soil sampling sites
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Table 3 Pollution index of Zn .Cu .Pb and Cd in surface soils
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Figure 2 Chemical fractionation of Zn,Cu Pb and Cd in surface soils

G 37.6%; H LGS ST L BIHERAL, 48.2%.
BICASIIT b7 LU BT 4 18 T $E OGS >R 45 & 8> 5%
EESHIEEES.

— IR KA ARSI FR R 25 5 A 1Y
GBI R R S TiE% , s G B MA YL
BAEIER IR AR 2 0, sk A7
T WA SN ER R e B R, 1338
AR NIEB AR ) o DRI AR 5 rh 25 5 IR A
R, 12 R (mibility factor), BIZK A (28
PRI ER 25 G AT 5 A SR AW L], mT L
RV B 48 e 3R i A", BCR S 2L U
s —22 H 0.11 mol - L"THOAc $2ERAY 2K A8k
DHBRFRERZE A AR R, H IR v 2 S E 4R
FIAR & AT TR T, 45 RII(E 2),
Cd TR fE S i, Pb £ed5, R RE KA Cd>
Zn>Cu>Pb,

38 i FH A AL R 4 2 A LB Y +
e R At . HIEAVLTA S IR AR & R
YA (3R 2) , assg i 3 - e rh H 4 B B 850 A
FERS: - F5E 3R, 2 g i V5 e /s, -3 bk
BN E SR F R REAC, IR T RIS (EIE S A
TRIRER A B3 SRR AS G A A ML G S =1,
AHWREHE T 1 4w gk A 1 R AR i A N i
b, B T I A R R M R A R R Y
TP MR G SA LSS G BT AT AR i
Y4t A 2SS AH AT HLZE & ST b7 EL B, HoAt
JURPEESRIE A e I G PR R AE A RPE

PRI HT R, JESRIEZ Zn Cu Pb #1 Cd Jir
L 51 5 R R 1) A 398 4 i 22 [R] A AH S ZR 5000 0
0.864.0.910.,0.826 .0.968, HJiA%I| 1 # &k & 10 1EAH &
K- (P<0.01), iX R WABEE 11 Zn Cu Pb A1 Cd %



5 28 4556 3 W]

AR

Bo% o2 R 511

SN, AEFR AT LI, e A A B
PEFNTE - 338 b (R BB HE T 5N, XF A7 i o i A BRI
SR K
24 TIESSEFES MIFIE

458 o 4 JR A - BRI T A A3 A R, R LA
+ 3T 48 0O IR S HAE R AR IR 3 nT LR
H, 14 Zn .Cu .Pb 1 Cd F8=7E 45~60 cm IR 5 1+ )2
AR, X RARZ P ESENEEH T A
15 B0 A5 e T 350, 33X A 46 A HLIE At ol X HET%
F9T5 G K . RARDIRE S A L. 1
Zn .Cu .Pb Fl Cd & & 7E 0~15.15~30 cm Fl 30~45 cm
B2 AR K, ik R WX e TT Z BT A A
m T~ iER, H Cd IR, X5 1% Cd (i
SEAVIA . BEE L3 Zn Cu Pb A Cd & & A9 N
(FITH 4),45~60 cm + 2 & B, Xk
W 133 4 B s, 1a) IR 2 RS 1 RS 38 i
A BT WS DRIP4 Tl X i + 3 4 )i
AR B X KRB T (1 2

3 it

(DBFFRIX I 50% 1) 1384 5 A3 32 2] Zn . Cu
Pb Fl1 Cd #7544, 30% 1) 1R B w4, 20% 19 15 2
Z RV Y, FEATG YA T Cd,

(2)FRJZ 1 Zn F1 Cu LAFRIE ST 7 He e s
Pb 1 Cd 435 AR AR A AL W 245 6 285 RN R ] $2 8 Fr

1601 [0~15 cm [ 15~30 cm [ 30~45 cn M 45~60 cm
140 F

120
0100
80
60 +
40+
20+

0 1 1 1
w1 2 Fhm3 i 4

o

Zn/mg-k

801 [90~15 em [15~30 cm M30~45 cm M 45~60 cm
70+ —

60 [ —
50
40 r
30
20
10

0 1 1 1
T 1 wm2 w3 T 4

Pb/mg-kg™!

7 A L B = Cd IERSBE ) ik, Pb 559 , iE B ik
KK H Cd>Zn>Cu>Ph;Zn Cu .Pb Fl Cd JT & IEFR
AT A7 A BE R 4 (R 35 N 25 14

(I AZKIEFE FECTAL X JH 2+ 3 Zn Cu,
Pb fll Cd By IH AR 2R 5 3R)2 L1 Y Zn .Cu \Pb 1 Cd
IR R RIS, B E RIS g, i
FEIETE B X A R I AP Tl X8 3+ 38
4 a5 A BN K PREE TR (R

Sk

[1] Bi X Y, Feng X B, Yang Y G, et al. Environmental contamination of
heavy metals from zinc smelting areas in Hezhang County, western
Guizhou, Chinal[J]. Environment International, 2006 ,32 :883-890.

[2] Kachenko A G, Singh B. Heavy metals contamination in vegetables
grown in urban and metal smelter contaminated sites in Australia[J].
Water, Air and Soil Pollution, 2006,169:101-123.

[3] Li Y, Wang Y B, Gou X, et al. Risk assessment of heavy metals in soils
and vegetables around non —ferrous metals mining and smelting sites,
Baiyin, ChinalJ]. Journal of Environmental Sciences, 2006, 18:1124—
1134.

[4] Martley E, Gulson B L, Pfeiffer H R. Metal concentrations in soils
around the copper smelter and surrounding industrial complex of Port
Kembla, NSW, Australia[J]. Science of the Total Environment, 2004 ,325;
113-127.

[5] Schulin R, Curchod F, Mondeshka M, et al. Heavy metal contamination
along a soil transect in the vicinity of the iron smelter of Kremikovtzi
(Bulgaria )[J]. Geoderma. 2007,140.52-61.

[6] Svendsen M L, Steinnes E, Blom H A. Vertical and horizontal distribu—

43T [0~15 em B 15~30 cm B 30~45 cm Bl 45~60 cm
401 —

357
30

25 |
20|
15|
10|
0 L L 1

WE 1 @m2 3 fm 4

Cu/mg-kg™

04 r
00~15 em 15~30 cm M 30~45 cm 45~60 cm
03 r =

03}

02r
02+
0.1
0.1
0 . . .

Wi WiEm2  wm3 w4

Cd/mg-kg™

3 Zn.Cu.Pb 0 Cd B9EIE SR E
Figure 3 Distribution of Zn, Cu, Pb and Cd in soil profiles
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