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Research on Soil Remediation with Sisals in Iron Mine Tail Stock
WU Qi-zhen et al
Abstract

heavy metal pollution. [ Method] The soil pollution degree in Shilu Iron Mine Tail Stock in Changjiang City of Hainan Province was evaluated

(Hainan Academy of Environmental Science, Haikou, Hainan 570206 )
[ Objective ] The study aimed to evaluate the soil pollution degree of iron mine tail stock and the remediation effect of Sisals on

through field investigation and laboratory analysis and 2 Sisals varieties, H. 11648 and Mauritius, were planted in the soils of 2 mine tail stocks
and CK soil to investigate their effects on the growth of Sisals plants. [ Result] Referred to the national secondary standards on soil pollution
and the soil background values in the area, except Ca, Ni and Pb, all the heavy metal had pollution to different dedgree, in which, Cd and
Fe pollution in 3 mine tail stocks reached heavy pollution. After planting Sisals, under different treatments, as for various heavy metal contents
absorbed by leaves, Mn, Fe and Zn contents were highest, Pb and Ni contents were next and Cu,Co, Cr, As and Hg contents were lowest;

as for that in roots, Fe, Mn and Zn contents were higher, Cu, Pb and Ni contents were next and As, Cr, Co and Hg contents were lower.

[ Conclusion] H. 11648 had more advantages in repairing the contaminated soil than Mauritius.
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Table 1 The content of heavy metal elements in different tailings reservoir
o . .
As Cd Co Cr Cu Hg Mn Ni Pb 7n Fe pH

No. of samples

Fel 47.00 4.24 27.50 52.10 475.40 0.48 1778.00  20.40 68.70 172.00 23.00 8.07
Fe3 54.20 4.58 12.80 23.70 87.40 0.37 1 085.00 5.80 61.40 37.10 17.80 6.26
CK 0.87 2.16 6.12 1.48 2.31 3.62 1.06 5.73 4.88 3.36 1.22 6.20

TE B Fe B0 K% , HARHH mg/kg,

Note ;: Except that the unit of Fe is % ,the unit of the others is mg/kg.
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Table 2 The evaluation on the pollution of tailings reservoir

=82 .
As Cd Cr Cu Hg Ni
No. of samples
Pi Fel 1.9 42 0.2 24 05 0.3
Fe3 1.4 153 0.2 0.6 1.2 0.1
YRR Fel BOOH EE b GAe Te

Pollution degree Fe3 2% H LA e 1R B
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Fig.3 The evaluation on the pollution of tailings reservoir
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Table 4 The content of heavy metals in H. 11648 leaves mg/ kg
b3
As Hg Cr Co Ni Pb Cd Fe Cu Mn Zn
Treatments
CK 0.020 A 0.010 A 0.084 A 0.13 A 9.49 A 9.65 A 0.85 A 352.39B 8.69B 67.65 A 67.65 A
Fel 0.067C 0.010 A 0.285 A 0.16 B 21.19B 57.64 B 5.02C 169.68 A  3.19A 217.54B 120.20 B
Fe3 0.066 B 0.015B 0.370 B 2.33C 30.04C 57.77B 2.10B  353.69C 9.35C 2294.56 C 145.31 C
TE RPMIFEFRERR P <5% 257 A 3%, RRIFEUR P <5% T 25 838 Tl
Note : The same letters mean no significant difference at 0.05 level ; Different letters mean significant difference at 0.05 level ; The same as below.
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Table 5 The content of heavy metals in Mauritius leaves mg/kg
pGEd] .
As Hg Cr Co Ni Pb Cd Fe Cu Mn Zn
Treatments
CK 0.070 B 0.013B  0.023 A 0.16 B 10.00 A 12.78 A 0.75 A 80.2 A 1.48 A 607.32 C 58.33 A
Fel 0.071C  0.012A  0.500 C 0.51C 32.61 C  32.03B 3.19 B 133.05B 1.52B  471.74 B 139.42 C
Fe3 0.069 A 0.015C 0.380 B 0.15 A 30.57 B 80.25 C 3.64C 301.08C 1.81 C  279.19 A 136.28 B
TESEE A, HH Fe Mn Zn &AL TH 8, Cu Pb Ni H  Hg.Pb Fe Mn Cu B HREE , 78 Fe3 T H. 11648 [ Cd Al

K, As Cr.Co Hg FHAAXIHAR. H. 11648 FIE HRITAHLL :
Fel N H.11648 & As .Cr.Co Ni Cd.Zn & 6 H R K, i

Zn B R HORIIE, S0 O FhT Y
B2 RAL(S/R) Fm ML T 811 - 32 i 4 TR
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Table 6 The content of heavy metals in H. 11648 root mg/kg
AbHR .
As Hg Cr Co Ni Pb Cd Fe Cu Mn Zn
Treatment
CK 0.077 A 0.029 A 0.32 A 0.79 B 10.00 A 12.88 A 0.70 A 499.61 A 5.99 A 483.24 A 79.16 A
Fel 0.270 B 0.027 A 0.51 B 0.41 A 34.78 B 41.81 C 4.16 B 2057.17B 15.96 B  710.82 B 180.11 C
Fe3 0.370 C 0.055 B 0.79 C 3.09 C 78.67 C 36.30 B 5.09C 2637.27 C 153.22 C 2068.20 C 169.98 B
x71 EERHIRZELESE
Table 7 The content of heavy metals in Mauritius root mg/ kg
Qb3
As Hg Cr Co Ni Pb Cd Fe Cu Mn Zn
Treatment
CK 0.14 A 0.025 C 0.61 C 0.48 B 36.55 A 19.44 B 0.79 A 716.2 A 23.55C 168.30 A 85.04 A
Fel 0.38 C 0.024 B 0.53 A 7.11 C 55.15 C 13.51 A 9.91 C 1837 B 11.20 A 240.40 B 198.70 C
Fe3 0.18 B 0.022 A 0.58 B 0.22 A 48.21 B 22.39 C 8.44 B 1944 C 23.25 B 541.80 C 176.40 B
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Table 8 The transfer coefficient of H. 11648 under different treatments

LB .

As Hg Cr Co Ni Pb Cd Fe Cu Mn Zn
Treatments
CK 0.26 0.34 0.26 0.16 0.95 0.75 1.22 0.71 1.45 0.14 0.85
Fel 0.25 0.35 0.56 0.38 0.61 1.38 1.21 0.08 0.20 0.31 0.67
Fe3 0.18 0.26 0.47 0.75 0.38 1.59 0.41 0.13 0.06 1.11 0.85
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Table 9 The transfer coefficient of Mauritius under different treatments

Qb3 .

As Hg Cr Co Ni Pb Cd Fe Cu Mn Zn
Treatments
CK 0.50 0.52 0.04 0.33 0.27 0.66 0.94 0.11 0.06 3.61 0.69
Fel 0.19 0.50 0.94 0.07 0.59 2.37 0.32 0.07 0.14 1.96 0.70
Fe3 0.38 0.68 0.66 0.68 0.63 3.58 0.43 0.15 0.14 0.52 0.77
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Table 10 The content of available heavy metals in the soil with planting H. 11648

=R, A

Soh

Tok s EAE R I IR &R 2203

= Hg As Fe Mn 7Zn Co Cd Cu
Sample sites pg/kg mg/kg % % mg/kg mg/kg mg/kg mg/kg
i) Fel 1.15 0.11 0.025 0.051 5.29 4.26 0.10 48.46
Before planting Fe3 1.33 0.44 0.32 0.013 11.43 16.80 0.26 117.20
R Fel 0.74 0.07 0.005 0.036 8.96 1.51 0.019 7.08
After planting Fe3 0.91 0.23 0.002 0.002 20.53 4.40 0.087 19.52
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Table 11 The repairing years fan
ke
7 Cd Co Cu Hg Mn Zn
No. of samples
Fel 648 16 88 - 740 -
Fe3 583 - - 44 634 -

T = "R YA BOR B L A, AR, Fe As BRI )<, 75
JUAERLAJT 4 5 %
Note: — indicated that the pollution index reached the safety value and did
not need to be reapired. The repairing time of Fe and As were too
long, about several ten thousand years or hundred thousand years, so

they were neglected.
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