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Pollution Assessment and Distribution Characteristic of Heavy Metals in Rice Paddy Systems Around Metal

Smeltery Area
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Abstract: The transportation and accumulation characteristics of heavy metal( Cu,Ph,Cd) in soil and paddy rice grain around Metal Smeltery
in south of Jiangsu Province were investigated in this paper. The result showed that the heavy metals synthesis pollution index in research
area was grater than 3 and the pollution degree was over 5 levels, characterized by the severest category. Among each heavy metals, degree of
pollution was represented as a trend of Cd>Cu>Pb. The exceeding standards of Pb, Cd in paddy rice grain was more serious than those in
other samples. On the spatial dynamics of heavy metal transportation in soil of studied area, heavy metal in surface layer diffused from
southeast to northwest and transported to under layer. It was obvious that heavy metal tended to accumulate in paddy rice grain, with an
accumulative capability of Cu > Cd >Pb. Therefore, the pollution of heavy metal in soil could eventually threat food safety seriously.
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Figure 1 Sampling sites and land use pattern in the study area
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Table 1 The heavy metal(Cu, Ph, Cd )concentrations in soil, rice grain and pollution index in typicak polluted area

e FESEL FEE g o FRUELE PI ¥{H Pz ¥ Pz
pH<6.5 50
Cu/mg-kg! 40 86.53 32.74~219.38 6.5<pH<7.5 100 0.71
pH>7.5 100
F2 4 pH<6.5 250
(0~20 cm)  Pb/mg-kg 40 164.43 33.03~674.5 6.5<pH<7.5 300 0.61 37.13 3.61~194.08
"RREAE pH>7.5 350
pH<6.5 0.3
Cd/mg-kg™! 40 15.87 1.44~78.03 6.5<pH<7.5 0.3 51.99
pH>7.5 0.6
o Cu/mg-kg™! 40 3.30 0.42~25.55 10
IKFRFFRL i
o Pb/mgekg? 40 3.24 0.04~18.25 0.2
HEE S
Cd/mg-kg™! 40 0.64 0.01~3.5 0.2

T B 715 YR58 PI=CifSi; ZE53 15 Qe AR B Po=([(Ci/Si ) max+(CilSi)avel/2)1/2; o, Ci 755y i i SR IE , mg - kg, Si S [ 52+ M B i

FrifE(GB15618—1995) rhiG ey i i) " RbriEHE .

Giita BRI (WFE 1), BF5E XK RkER T & 4 R
Pb Cd &5 () A (B e H v s e R4 T,
HEFRUE)(GB2762—2005), Hirft Ph & i F4{H N
HARMEME R 16.2 £5,Cd h 3.2 £iF, Cu #BARE HLIFA
B o MOKAEFPRIRE 1 Cu Pb . Cd 3 Fh e 4 @ B bR
BAEOREA 7.5% 7K TR Cu 5 i (I
FANEE b P B i A AR oE ) (GB15199—1994)
I3 60%H1 52.5% ) K AFFFRIAE i Pb . Cd 7 2 1
i CEYH S YRR R T A bR ) (GB2762—2005) ,
UL S X AEE AR R I B i e 4 AR
22 MBIKI TIE-KBREZESETH .. RRFH
2.2.1 BRI 4 R 15 Y KP4 A FL A

+ 3 E SR A SCS AT e EE B A D)
PERAEYIA RN I, G w1 5 R Y
RO AR, X 3 4w A S T v
SR (ULE 2) o df(ESS R, 22 (0~20 cm) +
B 4 R A RGN Z AR R I R BRI 1 #%
Yo, BN G, HIEE &R A SN
p e e e B N i | IR R A <R
D PR 502l DX AR ) 2 T KU AR U 5. TEIR
| @ = N Ny T B 15 A e e b P SR K g
1 (Avail-Cu) #8115 mg kg™, A & (Avail-Pb ) &
I 50 mg kg™, A AU (Avail -Cd) % i1 3 10
mg-kg” o RJEHIE(20~40 em) 7EAKET7 18] B 53 AR
MARSRZHEEA —EMMHEUYE, RELEHERS
JE & R B X IBIR R IR 4R & — Rt
W AR T H IR WA . PR ) R

BB X )Z 3 Cu Ph S EADTEAL, MERZE
stz LRSIV DO L= W N [ O g TR K T
P NATE A, JRE AT RERIS E A E T B RE
KN DR 5E R G ) 4547 1)
I Cu Pb iEREY HIHE SR, Cd 2855 . WFFE X KA
FrRLh Cu Cd K20 A e # 5 3R )= + 4 Cu .Cd
A RS IR 3 A R SAAR L, Ph WA AR5 K ) 25
5, R AT REAN Pb 25 5w 4R TR, A &) 1) K A
FrRiiE AT X
2.2.2 S X Il 4 JE Vo Y A AR E A A

F)ZE T IERESRA VS STR)Z 3 A5 R 4
JBA RS A I RS R, 2 I Avail-
Cu . Avail-Pb  Avail-Cd 5% 2 13 (20~40 cm ) Avail—
Cu . Avail-Pb Avail-Cd AR50 0.759(P<0.01)
0.792(P<0.01) .0.780( P<0.01 ) , i ] — & AA1E Mk B 2%
EAER, S EA R EA —Em T iEBnEd, xds
i SR (L2507 — 2

X R 2 1 4 B A S v AR R B RT 5 K
FER PR 8 4 B S A (A R R A i, BR Pb Ak
BB AR L 0P 4 4B ] REAEAE
E KRR PRLERS BRIEN . T A 7K
FEAPRL T 4R & EOR IR T 3 4 8 LU AR TRDE
A R 4 JE N TR AR R 4 A s O, X6
+3EF4L)E Cu Pb .Cd &, HIEF4LJE Cu Pb .Cd
RS LA B KRR R B 4 1 5 R AT I T A G
TR 2) SR RVPK PR P ES R S 5%
B EEARCEESIRN S BN EA X (P<



5 28 45 3 )

VAR R 493

0~20 cm
Avail-Cu/mg kg™

JERIX
] g
; G104 [HiE
0
W 505 IHEE
1.0~3
3~5
7 5~10
B 10-~15
Bl 15-20
Il 20-25
Il 25-39.3
| S 111

0 1 000

(,,“. —

0~20 em
Avail-Pb/mg kg™

JBRIX

0 s

G104 [l

S

I 50 IHE
1.6~5

] 5~10

1 10~15

B 15~20

B 20-25

Bl 25~50

B 50-98

L m

0 1000

0~20 em
Avail-Cd/mg kg™

BRIX

iy
G104 [FHiE
[ BT
I 50 I
0.2~0.5
0.5~1

1~3

3~5

5~10
10~15
15~20
20~29.2

L ; m

S0 1000

20~40 cm

_— L
Avail-Cu/mg-kg™ ftice-Culmg ke

JERIX
L b . Ji RIX
G104 [H3i& C O
0 vy 77 G104 [
Iy ERil 0
0.2~0.5 W 55 IHHE
C0.5~1
) 04-~1
W 13
[ B 3-5
— R Hl 5-10
3115 Il 10-25.5
— o m
0 1000 .

0 1000

20~40 ecm . -
Avail-Pb/mg kg™ Rice—Pb/mg -k
JEERX
JEEIX L1 b
Tl s 220 G104 [HiE
G104 53 B i
B i | RV ARIEEIS
I ) I 0.04~0.2
0.13~1 . 02~05
1~3 0 05~1
3.5 B 3
B 5-7 35
- 7~9 - 5~9
Il o-11 B o2
Bl 11-27.16 B 01505
1000 > 1000
20~40 cm - -
Avail-Cd/mg-kg™ Rice-Cd/mg-kg™
Ja R IX
] L b
(77 G104 5l G104 [Hilf
[ ; B
W I W ) IFE
0.01~0.1 g 0.01~0.2
0.1~0.3 i 0.2~0.4
770 03~06 0 04~06
B 0.6~1 B 0.6~1
15 Bl 15
Il 15-3 52
Il 3-5.26 B35
m N m
0 1000 e i 0 1000

2 TE-KEMNESRR EMRARER

Figure 2 Kriging maps of heavy metals in soil and rice
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Table 2 Correlation coefficients among heavy metals in soil and content of heavy metals in rice
Wi H Avail-Cu Avail-Pb Avail-Cd Total-Cu Total-Pb Total-Cd Rice-Cu Rice-Pb Rice-Cd
Avail-Cu 1
Avail-Pb 0.810%* 1
Avail-Cd 0.544** 0.552%* 1
Total-Cu 0.373* 0.324%* 0.633%* 1
Total-Pb 0.749% 0.849%* 0.773%* 0.565%* 1
Total-Cd 0.307 0.633%* 0.849%* 0.817%* 0.587%* 1
Rice-Cu 0.547%* 0.451%* 0.411%* 0.177 0.598%* 0.239 1
Rice-Pb 0.718%* 0.543%* 0.554%* 0.470%* 0.799%* 0.453%* 0.532%* 1
Rice-Cd 0.648%* 0.590%* 0.940%* 0.671%* 0.817%#%* 0.803** 0.468+* 0.718%* 1

xR3 AKBIFHIEESCRTENEERE
Table 3 Enrichment coefficients of heavy metals in rice
TiH Cu Pb Cd
IKREPREINE (f/mg kg™ 3.294437 3244452 0.64+0.90
LA R EE /mg kg 86.53+56.26 164.43+136.08 15.87+16.52
R 4.46 1.72 3.93
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=B 11 e B £ e o ) 1 VA B R R
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T (Rice—Cu) 56 56 2R I &k, i (R AT 6 45 4 98 4 4
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i

Ry T k2L UK R R LG A (] 43 s A i
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I ESE N &S R SR SR B,
DA R Ay e /K R R o 4 R R A S R R
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3, MK 3 ML RFE KR RS R SRR
ANt JE R AT RS H IR DX T R ) A K S5
PV ARy 1 4 R4S 18 pH e  BRIR T
&R A I o KRR L 45 4 S 1) ' 4 R0
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W2, Pb e/ HIFHATRESE T Cu BB R0, K

Rt AT — R B TR i, BN AT 458 3 WAL 5 P
Cd AR LT E LR A P E LT 5 5
AHIEE G E LIS 0 e, i Ph FRRTER T2,
LR ERERYET 10 _ LB, HAh, TR PR
AR, ERERE B 3y Ph il
Pb JURUT R, BT Cu BAE A KA SFEICER H Cu
XA fe F 0N 1 P 1 48 R EURAG , A S K
FEkPRi 2, Cd R R R AL Cu 208K, Ik
Cd A1 b 28 4 JRUS: B 75 2L FE L

3 #ig

PA A58 S 5 SR ) A A FTAN 2 B BFE X
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Cd ()R G 75 YR I B O RE 5 SR S e
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RRIZIRIETRZ ) FH A AR It AR 1 PE b 5 1)
IR K FEFPRL T EE 4 JE B Ph Ah, AR S T
HALL; 222 H R AR 7] N TR A KA AR 2R
FR a4 ) H 45 75 4 @ SR e 1 1 KN IUT
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