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Distribution Characteristic and Assessment of Soil Heavy Metal Pollution in the

Iron Mining of Baotou in Inner Mongolia
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Abstract: The pollution status and total concentration of soil heavy metals were analyzed around tailing reservoir of Baotou and iron
mining of Bayan Obo located in Inner Mongolia grassland ecosystem. Aim of the study is to control soil heavy metal pollution of
grassland mining area and provide the basic information. The results indicated that the soils from different directions of the tailing
reservoir were contaminated by Pb Cu Zn and Mn. According to the single factor pollution index the pollution degree was Mn > Zn
> Pb > Cu. According to Nemerow integrated pollution index the indexes of the northeast southeast southwest and northwest of
the tailing reservoir were 2.43 10.2 1.88 1.64. Soils from the southeast had the most serious heavy metal contamination because
of the dominant wind of northwest. Within 50 m from the edge of tailing reservoir heavy metal contamination was most serious except
Cu. With regard to Bayan Obo iron mining the single factor pollution index indicated that the soils from the six surveyed regions were
contaminated by Pb Cu  Zn and Mn. The integrated pollution index indicated that the indexes of the six regions such as the mining
area the dump outside the dump outside the urban area east region of the railway and west region of the railway were 14.3
4.30 2.69 3.41 2.88 and 2.20 respectively. The soil pollution degree of the mining area was the highest. Additionally the
transport of ore resulted in soil heavy metal pollution along railway. In general soils of the two studied areas had the similar pollution
characteristic and the elements of heavy metal contamination were corresponding with the concentrations of tailings. The health and
stabilization of grassland ecosystem are being threatened by soil heavy metals.

Key words: tailing of Baotou; Bayan Obo iron mining; soil; heavy metal pollution; assessment

12010-11-03; 12011-04-18
: (40861018) ;
(20080404MS0611) ;
(20100471489) ;
(20091012607)
(1976 ~)
E-mail: guowei-1976z @
hotmail. com
E-mail: ndbyy@ imu. edu. cn



3100 32
N N 12 km
N N . 1965
1016 3.2 km
3.5 km 11.5 km 12 km®
; 0.688 3 m’.
13 10% 3" . NN 5
149 km 328 km’.
1957 N N
110
18 19
N 3
Pb. Cu. Cr. Zn. Ni. Mn
As 7 1
1
Pb. Cu. Zn Mn
175 km
1 /mgekg ™!
Table 1 Heavy metal concentrations in the iron tailing/mg*kg ™'
Pb Cu Cr Zn Ni Mn As
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Fig.1 Collecting areas of soil samples in Baotou iron mining area
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Table 2 Physical and chemical properties of the soil in mining area

pH /% N/% P/% P/mgekg ™! K/mgekg™'  CEC/cmolekg ™'
7.38 £0.58 1.59 £0.77 0.10 £0. 04 0.11 £0. 08 11.0 £8.22 86.5+37.4 13.7 £2.85
7.23 £0.95 1.52 £0.83 0.12 £0. 05 0.13 £0. 06 8.36 +4.50 92.4 £33.7 15.1 £3.06
2.3
2.3.2
2.3.1 " :
Py =1 (¢./S) i\ax +(¢,/8S) 2;\9 /2}1/2 (2)
. Py (€7 8)
e/ S8) e
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Table 3 Criteria for classification of soil heavy metal pollution
1 P,< 0.7 Py< 0.7
2 0.7 P,<1.0 0.7 Py< 1.0
3 1.0 P,;<20 1.0 Py<20
4 2.0 P,;<3.0 2.0 Py<3.0
5 P, >3.0 Py >3.0
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Fig.2 Heavy metal concentrations in the soils from different directions of Baotou tailing area
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Table 4 Heavy metal concentrations in the soils from the iron mining area of Bayan Obo/mgekg ™'

4

/mgekg ™!

Pb Cu Zn Mn
19 32.04 22.74 233.2 1221
346.8 122.0 2953 8 624
130.7 £22.52 50.57 £6.296 860.4 £173.7 3745 £552.5
13 24. 65 21.56 123.7 3034
92.29 98.33 380.2 788. 6
47.29 £5.456 41.64 £5.713 232.7 £23.40 1715 £206.2
9 12.76 10. 03 87.09 665.2
60. 47 36. 67 195.8 2321
33.38 £5.127 21.46 £2.524 143.7 £12.33 1216 +168.0
13 13.56 17. 28 77.07 643.5
138.9 57.49 373.0 2999
45.90 +11.23 26.10 £2.783 184.6 £27.74 1333 +£232.4
8 23.98 19.72 94. 83 774.8
65.93 23.61 201.8 1755
39.37 £4. 664 22.31 £0.4605 151.4 £12. 81 1289 +114.9
8 17. 66 19.20 86.42 664.0
44.82 24.79 160. 0 1275
28.73 £3.915 22.16 £0.6370 115.3 +10. 06 918.3 £74.97
» 15.0 12.9 48.6 446
5
Table 5 Pollution appraisal indexes of soil heavy metal in the two studied areas
(P)
Pb Cu Zn Mn (Py)
2.40 1.22 2.40 2.66 2.43
9.38 1.33 8.90 12.1 10.2
1.74 1.19 1.83 2.05 1.88
1. 10 1.79 1.58 1.45 1. 64
8.71 3.92 17.7 8.40 14.3
3.15 3.23 4.79 3.85 4.30
2.23 1. 66 2.96 2.73 2.69
3.06 2.02 3.80 2.99 3.41
2.62 1.73 3.12 2.89 2.88
1.92 1.72 2.37 2.06 2.20
26
27
Pb. Cu. Zn > > >
10.2
; ;
2
( 5).
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