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Fig. 1 Map show sampling locations in the study area
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Table 1 Analysis methods and detection limits of the samples
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Cr X %k 0. 20
Pb Rk 0.10
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Table 2 Contents of heavy metals in soil and statistics of environmental quality levels
HAFE bR R T 6 S R CiE AR/ E D
TR HRGEED — % —% =4 P2 EnE
P<0.7 0.7<P<1 1<P<2 2<<P<4 P=4
As 6.32(0.70~395.70) 12 004. 35/97. 81 22.17/0. 18 244.52/1.99 1.93/0. 02 0/0
Cd 0.10¢0.01~1.95) 12 234.59/99. 69 19.87/0. 16 18.51/0.15 0/0 0/0
Hg 0.09(0.01~3.23) 12 138.25/98. 90 118.00/0. 96 8.43/0.07 0.59/0. 00 7.68/0.06
Pb 30. 13(8.10~93. 30) 12 272.97/100. 00 0/0 0/0 0/0 0/0
Cr 52.20(11.20~274. 60) 12 074. 28/98. 38 167.25/1. 36 31.43/0. 25 0/0 0/0
Cu 17.94(4. 60~119. 90) 12 010. 93/97. 86 254.95/2.08 7.08/0.06 0/0 0/0
Zn 56. 28(15. 20~292. 20) 12 264.80/99. 93 8.17/0.07 0/0 0/0 0/0
Ni 15.77(4. 00~277.50) 11 489.49/93. 62 654.25/5. 33 117.6/0. 96 11.63/0. 09 0/0
AW RESYR 11 318.55/92. 22 564.51/4. 60 368.66/3. 00 13.56/0. 11 7.68/0.06
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Table 3 Contents of heavy metals in both Se-rich and Se-poor soils in the studied area

Bl T F Se As Cd Cr Cu Hg Ni Pb Zn

N Bl 0. 86 16.1 0.15  103.9 25 0. 14 32.9 31. 1 70.9
fj?i) Ry - 11 20 24 2 6 35 0 0
HIRE % — 7.14 12,99  15.58  1.30 3.90  22.73 0 0

) it 0. 24 6.5 0.12  46.9 7.3 0.11 14.6 30.5 56. 6
jif?ig B - 2 12 0 0 3 3 0 0
R Y - 0. 36 2. 1¢ 0 0 0.54 0. 54 0 0
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Table 4 Contents of heavy metals in rice in the Zishan area

JLHE As Cd Hg Pb Cr Se
R[N 0.253 0.055 0.004 0.045 0.144 0.087
/M 0.161 0.006 0.002 0.026 0.102 0.039
N 0.568 0.159 0.006 0.095 0.255 0.509
bRy 22 0.07 0.0l 0.07 0.04 0.03 0.01
L EX 0.29 0.28 0.79 0.76 0.22 0.31
FHERB/ % 5.16 42.65 3.56  0.14  0.29 30.91
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Fig. 2 Scatter plots showing enrichment coefficients of elements such as As in rice and contents of elements in root soils in

the study area
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Table 5 Percentage compositions of heavy metal elements such as As in topsoil

TR OKES BETRHBRE O BmET O EERS REEALS wANES RES WIE RES
As 2.58 0. 92 1.38 22. 80 10. 28 3.96 58. 08 4.88 95.12
Cd 3.24 23.25 16. 80 10. 76 14. 22 9. 77 21. 96 43.29 56. 71
Pb 1.52 11. 06 5.03 6.23 16. 00 5.99 54.18 17.61 82. 39
Cr 111 0.19 1.29 13.13 1.49 7.58 75.22 2.58 97.42
Cu 3.45 2.39 3.62 12. 95 15. 86 12.12 49. 60 9.47 90. 53
Zn 1. 00 2.91 1.13 6. 64 3.19 6. 77 78. 36 5. 04 94. 96
Ni 1.45 5.97 2.95 7.47 7.53 9. 10 65. 54 10. 37 89. 63
Se 0.91 0. 86 0.97 32.63 1.38 35.79 27.47 2.74 97. 26

W 191 5.94 1.15 14. 07 8.74 11. 39 53. 80 12. 00 88. 00
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A B pH TFe, O; fEAH M A BE 23 BT (R 6), 1]
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Table 6 Correlation matrix of percentage compositions of heavy metals, total amount, organic matter, pH and TFe;O; in the soil

As Cd Cr Pb Zn Ni Se
8 —0.77 — —0.71 —0.72 — —0.77 —0.56 —0.67
HHLR — 0. 66 — — 0.61 — —
pH — — — —0.51 —0. 56 — — —
TFe; O3 —0.75 —0.50 —0.56 — —0.59 — —0.51
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Fig. 3 Scatter plots showing the relationship between percentage compositions of heavy elements and the total amount in

soil in the study area
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Safety evaluation of heavy metal contents in selenium-rich
soil in the Zishan area,Ganzhou, Jiangxi Province

QIE Hai-man, WEN Bang-yong, WANG Ji-qgiang,ZHOU Qiang-qgiang, LIU Bing-quan
(Geological Survey of Jiangxi Province, Nanchang 330030, China)

Abstract: 712 soil samples and 46 rice samples were collected in the Zishan area of Jiangxi Province to
test the contents of heavy metals (such as As, Cd, etc) in the soil and rice and finally evaluate safety of
land environment in the Zishan area. The test results show that soil environment quality of the study area
is generally good. The clean soil area covers an area of 11 883. 06 hm”, which takes up 96. 82% of the total
area. The slightly polluted soil area has an area of 368. 66 hm’,which takes up 3.00% of the total area.
The soil polluted by heavy metals is mainly distributed in Se-rich soil areas. The contents of heavy metals
such as arsenic in rice samples are low and meet the national food safety standards. Absorption and enrich-
ment ability of rice to heavy metal elements such as As is controlled by soil amount and validity. While bio-
availability of heavy metals is mainly controlled by the total heave metal amount and TFe, O,. Soil charac-
teristic of desiliconization and ferrallitic enrichment indicates that the biological effectiveness of heavy met-
als such as As is low in the area, which can be used to grow Se-rich rice.
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