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Fig.1 Location of the study area and sampling sites
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Table 2 Grading standards of potential ecological
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Table 3 Concentrations of Cd Hg and As in rhizosphere soils
Cd /( mg/kg) Hg /( mg/kg) As /( mg/kg)
1 0.03+0.01~1.9+0.2 1.1 0.5+0.1~15+1. 4 3.8 537+84~5 333+99 1799
I 1.2+0.2~2.3+0. 07 1.7 0.04+0.01~0.2+0.01 0.09 361+34~1 078+110 749
I} 0.09+0.02~1. 6+0. 1 1.05 0.08~0. 1+0.02 0.09 351+12~1 156+70 684
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Fig.2 Correlation between concentrations of Cd

Hg and As in plants and pH in rhizosphere soils
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3 Cd.Hg.As
Fig.3 Correlation between concentrations of Cd Hg and As in plants and exchangeable form in rhizosphere soils
5 Cd.Hg As
Table 5 Concentrations of exchangeable Cd Hg and As in rhizosphere soils
Cd /(pglke) Hg /( pglkg) As /((mg/kg)
I 28+1.4~266+1.4 74.3 0.02+0.003~0. 7+0. 05 0.2 6.7+1.7~96+12 23.5
| 58+4.2~154+5.8 96. 6 0. 03+0. 006 ~0. 07+0. 003 0.1 5.5+0.2~12%1.6 11.6
I} 70+0.4~166+3 101.9 0.07+0.02~0.7+0. 1 0.2 16+3.2~20+0. 6 18.4
6
Table 6 Assessment on pollution index of heavy metals in soils of different areas
Py PH;; Py,
I 0.05~2.82 1.70 m 4.45~139.36  35.27 v 26.87~266.65 89.93 \
| 1.88~3.52 2.64 v 0.36~1.36 0. 88 I 18.04~53.91 37.43 \
Il 0.14~2.42 1.60 mm 0.55~1.09  0.84 Il 17.55~57.78  34.17 v
7
Table 7 Assessment on potential ecological risk of heavy metals in soils of different areas
ECd FHe s
; v : RI
1 1.36~84.55 51.03 221.82~5574.55 1 410.78 268. 66~2 666. 53 899.34 2 361.15
I 56.36~105. 45 79.09 14.55~54.55 35.15 180.43~539. 12 374.32 488.56
JII§ 4.09~72.73 47.95 29.09~43. 64 37.58 175.49~577.76 341. 68 427.21
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E,
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I Hg Cd.Hg As
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Concentrations and Accumulation of Cd Hg and As in Common
Pteridophytes and Their Rhizosphere Soils at an Abandoned Coal
Mine in Xingren Guizhou

LUO Muxinjian' > LI Pan’ XU Zhidong' > LIANG Longchao® QIU Guangle’
(1. State Key Laboratory of Environmental Geochemistry Institute of Geochemistry Chinese Academy of Sciences
Guiyang 550081 China; 2. University of Chinese Academy of Sciences Beijing 100049 China; 3. College of
Resource and Environmental Engineering Guizhou University Guiyang 550025 China)

Abstract: Concentrations of hazardous elements ( Cd Hg and As) in dominant pteridophytes of 7 families and 10 genera ( Preridium
aquilinum  Deparia okuboana Histiopteris incisa  Woodwardia japonica Dicranopteris pedata Woodwardia unigemmata Woodsia
polystichoides  Diplopterygium chinese Pteris vittata and Asplenium sampsonii) and their rhizosphere soil at a coal mine site of Xingren
Guizhou province were analyzed. The result showed concentrations of Cd in rhizosphere soils were 0. 03—1. 90 mg/kg and exceeded the
national soil secondary standard. The concentrations of Hg and As were 0. 5-15 mg/kg and 537-5 330 mg/kg respectively and both
exceeded the national soil thirddevel standard. Among collected pteridophytes Preris vittata exhibited a strong enrichment of As the
highest As concentration in their aboveground parts was as high as 1 710 mg/kg and the transport coefficient reached 1. 4. The concen—
tration of Cd in aboveground parts of Asplenium sampsonii reached 1. 49 mg/kg and the transport coefficient was 56 showing a strong
enrichment of Cd. The correlation analysis showed that the amounts of Cd and As accumulated by ferns were positively correlated with
the pH of rhizosphere soils ( P<0. 05) and negatively correlated with Hg ( P<0. 05) . The exchangeable fraction of hazardous elements
in soil was positively correlated with their total amounts in ferns ( P<0. 05) . The single factor pollution index showed that soils near the
coal mining waste residue were heavily contaminated by Hg and As and the latter spread to the downstream area. The potential ecologi—
cal risk assessment showed that the combined pollution of Cd Hg and As in the coal mining area was at the serious level demanding
public concerns.

Key words: coal mining area; heavy metals; pteridophyte; contamination; ecological risk



