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Spatial Distribution and Ecological Significance of Heavy Metals in Soils from

Chatian Mercury Mining Deposit, Western Hunan Province
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Abstract: Ores, waste tailings and slag, together with three typical soil profiles ( natural soil profiles far from mine enirance and near mine
entrance, soil profile under slag) in Chatian mercury mining deposit (CMD) , wesem Hunan province were sampled and their concertrations of
mercury (Hg) , arsenic (As), lead (Pb), cadmium ( Cd), zinc (Zn) were determined by HG-ICR-AES and ICE-MS. Enrichment factor and
correlation analysis were taken to investigate the origins, distribution and migration of Hg, as well as other heavy metals in the CMD. The
results show that Hg is enriched in the bottom of the soil profile far from mine entrance but accumulated in the surface of soil profiles near mine
entrance and under slag. The soil profiles near mne entrance and under slag are both contaminated by Hg, while the latter is contaminated
more heavily. In the soil pofile under slag, Hg concentration mn the surface soil, Hg average concentration in the total profile, and the
leaching depth of soil Hg are 640 Ug g™ ', (76. 741 171. 71) Ug* g™ ', and more than 100 ecm, respectively; while 6. SHg* o™ ', (2 74 £
1.90) Bge ¢ ', and 40 cm, respectively, are found in the soil profile near mine entrance. Soil in the mercury mine area is also polluted by
Cd, As, Pb, Zn besides metallogenic element Hg, among which Cd pollution is relatively heavier than others. The mobiliy of the studied
heavy metals in soil follows the order as Hg> Cd> As> Zn = Pb. The leaching depth of the heavy metals is influenced by total concentration
in the surface soil and soil physice- chemical parameters. The origins, distribution and migration of heavy metals in soil profile in the mining
area are related to primary geological environment, and strongly influenced by human mining activities.
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Table 1 Parameters of physice-chemical dharacterigtic of soil profiles

P,(n= 4) Py(n=6) Py(n= 1])
pH 6.46~ 7.35(6.92%0.40 ® 6.45~ 8.3%7.58%0.67)° 8. 16~ 8.68(8.4630.17)°"
/% 0.63~ 3.92(2.05+1.38 2.13~ 8.193.36%2.39)® 0.55~ 1.80(1.35%0.39)®
/% 46. 69~ 60.94(39. 0618 94) 35.44~ 50. 17(40. 74%5. 41) 25.22~ 47.53(35. 52%7.09)
| % 47.58~ 61. 64(55. 8216.90) 47.35~ 9. 63(55. 181 4. 45)2 49.26~ 67. 14(58. 61 £5.44) 2
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Fig. 2 Concentration of mercury in the soil profiles
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Table3  Enrichment fador of heavy metals in three soil profiles

Hg Cd , (0~ 10
fom — ~ ™ cd 7o cm) (10~ 20 cm) , As Pb 7Zn
0~ 20 0.8 0.6 0.9 1.3 11 , Hg

P, 20~ 40 0.9 0.6 0.9 1.3 11
40~ 60 0.8 0.6 0.8 1.0 09 ’
0~ 10 5.0 1.1 1.2 L4 11 Cd, As Pb Zn >
10~ 20 L8 1.0 0.9 1.1 10 -

P, 20~ 30 0.7 0.9 0.9 0.8 09 b Cd Hg As (3, 1)
30~ 40 1.3 0.8 0.9 0.8 08 ’ )
40~ 0 0.8 09 09 09 08 P Hg (EF) 0.8~ 0.9,P, Ps
0~10 27 L4 L1 21 L1 EFy, 5.0~ 0.8 23.7~ 1.2,
10~ 20 1.2 1.3 1.1 1.6 10
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