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Transfer Characteristics of Mercury, Lead, Cadmium, Zinc and Cuprum from

Soil to Vegetable Around Zinc Smelting Plant

ZHENG Na"?, WANG Qi-chao' ; ZHENG Dong-mei'"*
(1. Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130012, China; 2. Graduate School
of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The transfer characteristics of Hg, Pb, Cds> Zn and Cu from soil to vegetables near zinc smelting plant in Huludao City, China were
investigated, and the sources of heavy metals in the soil and vegetable were also analyzed. The results indicate that the Hg, Pb, Cd> Zn and
Cu contents of vegetables are 0.013,5.476,2.852,41.16 and 1.515 mg/kg(fresh weight), respectively, and the environment around Huludao
Zinc Plant are contaminated seriously. The transfer factors (TF) of heavy metals decrease in the order of Cd > Zn > Cu > Pb > Hg. The
transfer factors of heavy metals from soil to leaves are higher than from soil to other tissues. The heavy metals in soil derive from atmosphere,
and the parts of Pb in the leaves of vegetable derive from atmosphere. Uptake of gaseous mercury is the predominant pathway by which mercury
accumulates in the vegetable.
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Table 1 Contents(dry weight)> background, enrichment factor
of heavy metal in soil around the zinc plant
. TERGEaR  LyALRAR
b S e 0T msERT
(n=1D" /mg kg {f/mg* kg
1.28 0.037
He 4.
° (0.128 ~3.79)? (0.013 ~0.061> 346
319.6 21.6
b (83.6~813) (14.8 ~28.4) 14.8
39.2 0.108
o (2.6~ 88.5) (0.041 ~0.174) 302
2 507 63.5
Zn 39.5
1 FEfntilmrt s (238.7~6719) (41.0~86.0)
Fig.1 Sampling sites where the vegetable and the soil were sampled Cu (27.31765 .6729.4) a ;9~ 27.9) 8.4
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Fig.2 Heavy metal contents in the edible parts of vegetables
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Fig.3  Distribution of heavy metals in the tissues of vegetables
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Table 2 Transfer factor of heavy metals from soil to the edible part of vegetable
B R EO Hg Pb Cd Zn Cu
SRS B
J1°3% Apium graveolens 1..(4) 0.010 0.015 0.131 0.021 0.014
1% Brassica pekinensis(Lour.) Rupr. (5) 0.016 0.017 0.111 0.031 0.013
4ESR Allium uberosum Rottl. ex Spreng (5) 0.013 0.019 0.158 0.038 0.022
2 Allium Fistulosum L.(4) 0.010 0.006 0.044 0.017 0.010
3% Lactuca sativa L. var. romana Hort(5) 0.015 0.024 0.203 0.022 0.011
#K% Spinacia oleracea 1..(4) 0.005 0.025 0.098 0.041 0.034
T2 Brassica chinensis L.(2) 0.031 0.019 0.174 0.037 0.016
S Coriandrum sativum 1..(4) 0.021 0.039 0.344 0.024 0.020
L LT Brassica juncea(L.) czem. et coss. var. multiceps Tsen et Lee(3) 0.010 0.021 0.087 0.032 0.019
A S S v F A 4
A Phaseolus vulgaris 1..(13) 0.008 0.003 0.017 0.010 0.020
YL Y. Vigna sinensis(L.) Savi(3) 0.001 0.003 0.004 0.009 0.028
R Cucurbita moschata(Duch.) poiret.(5) 0.000 0.001 0.001 0.005 0.009
22K Luffa cylindrical (L.) Roem(4) 0.000 0.001 0.023 0.005 0.014
5N Momordica charantia L.(3) 0.016 0.003 0.005 0.008 0.014
T Aolanum melongena 1..(10) 0.002 0.001 0.062 0.004 0.014
PELLAT Lycopersicon esculentum Mill.(11) 0.004 0.002 0.003 0.003 0.010
ML Capsicum annuum 1. var. grossum(L.) sendt(17) 0.009 0.012 0.089 0.017 0.019
W% N Daucus carota L. var. sativa Hoffm(5) 0.009 0.008 0.092 0.012 0.022
& # Ipomaea batatas (L.) Lam(3) 0.002 0.001 0.000 0.001 0.004
i ¥ 3¢ Brassica napobrassica (L. OMill(3) 0.010 0.023 0.104 0.029 0.016
-3 2R 8 3 0.013 0.018 0.131 0.028 0.016
E[HE ST P 0.006 0.005 0.046 0.010 0.017
AR 0.009 0.010 0.081 0.017 0.017
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Table 3 Transfer factor of heavy metals from soil to the inedible part of vegetable
B W Hg Pb Cd In Cu
T Phaseolus vulgaris 1.. nt 0.030 0.014 0.078 0.009 0.011
e Ipomaea batatas (L.) Lam nt 0.005 0.019 0.105 0.024 0.020
W12 N Daucus carota L. var. sativa Hoffm - 0.005 0.018 0.088 0.023 0.016
3 Allium tuberosum Rottl. ex Spreng i 0.004 0.015 0.098 0.026 0.015

B Aolanum melongena 1. b 0.010 0.024 0.132 0.032 0.023

ES 0.010 0.003 0.030 0.007 0.005

lid 0.011 0.004 0.089 0.014 0.008
VYLLKl Aolanum melongena 1.. nt 0.006 0.026 0.088 0.029 0.024

E 0.006 0.011 0.028 0.009 0.011

k4 TEPEEEZEAHERMED

Table 4 Relationship between the heavy metals in soil

Hg Pb Cd Zn Cu
Hg 1 0.948 8 0.8955 0.9350 0.906 2
Pb 1 0.921 9 0.954 5 0.9356
Cd 1 0.966 9 0.841 3
Zn 1 0.856 3
Cu 1

1p<0.001; n=17

Cu, MAE T 3855 2 v] £ H 3640 Hh 1 3% 7% DX 1 HE e
2 Cu> Pb > Hg, Ut B 1= 398 rbv iy o B 1) o 46 Jagd 10 )
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¥ . Hg 7RI ST 42 i > b 2 e 8 e ) B 99 1) T
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B R TEA A4, T S 7R TR

-2 2K i 5 W] & B4 Hgs Pb Cd~Zn AT Cu 1)
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AT 20 B 4 e (R R e ) B i T AR SRR
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Fig.4 Relationship between the contents of heavy metals and the distance to Huludao zinc smelting plant
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Table 5 Comparison of transfer factor of heavy metals in the different areas

b B ] B R o) Hg Pbh Cd Zn Cu
L WL Brassica juncea(L.) 0.010 0.021 0.087 0.032 0.019
B BB R #E Ipomaea batatas (L.) Lam 0.002 0.001 0.000 0.001 0.004
9L5 Vigna sinensis(L.) Savi 0.001 0.003 0.004 0.009 0.028
L AL Brassica juncea(L.) 0.017 0.073 0.046 0.024
TR HEZE X2 B omaea batatas (L.) Lam 0.017 0.073 0.086 0.350
BLE. Vigna sinensis(L.) Savi 0.001 0.021 0.017
FE LT Brassica juncea(L. ) 0.002 0.086 0.064 0.029
BT HAA A AR Z s FE pomaea batatas (L.) Lam 0.001 0.977 0.078 0.102
UL Vigna sinensis(L.) Savi 0.003 0.034 0.065 0.055
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