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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
BEA A AP IR, N PRI TR FE ISR H A, A AT T X L S
M AR, T T Rt BT R

WA H 19 :2010-11-03 54517 H 1 :2011-04-18

RS PR B TR L A0 R M DX S R RROA L
DX ) 320 i XK AR ST S8 Ak, B DX 0 Y R 4
J G G A DR R I DL B ) b 22 R R 1R 3 2%, 0K
FWRG L B A A E e
e EE G R, C oD TR N AN EOR 2

FETUH < K B ARFL R G TH (40861018 ) 5 N 527t B AR B4
S IUH (20080404MS0611 ) 5 o [1] 1 L JF b 2% & 5 i b 7
H (20100471489 ) 5 [ 5 oK 2% 4= 6 7 o 92 46 o %1 5t H
(20091012607 )

B RIS 5846 (1976 ~ ), Lo W L WF S0/, @ o, 25005 1 ok
T8 g P 5 s B R, E-mail: guowei- 1976z @
hotmail. com

= JHAHEE R A, E-mail: ndbyy@ imu. edu. cn



3100 o

B 32 %

KIWT9C T i 2 R P AE R S v Qe VPO | VS Bt
it VTR R VT B R S B N
SRR T R E L kol K B A 2
AT BRI AN T IX 5 S T g
X AR 25 AR G5 W TR E 5 D A AR P S
PEBE IR R SR B T R A R A
W13 HALTE, A 10% UL E, JRs 3 T
Feg DR T RS S A B, T S Ik
TFRESNE TP BI M ARG+,
Fo 3 S RSO 5 R85 5 G ) R B N ™ T, H
A LR IRAE. LT SR BT L TR A
T sk, fEAF, AT IR HE R A P 3 i) T
G B G G i) A 0 2 R RS A R A I AR
DA T R 5 AR R 3 AN % AR
163, B LG 5 5 X R I A ] 4 B Jm g ek
B REAEREAT U AR VE AN A O g

AWFFERIAL T S0 U E R RISk R AT
JPE XM 2 S AT TR X AR Ji 3 b X - 2 T <3
JE 5 G AEREAT I & 3 A, 38 R I TR BOE A A
W D ER G 15 Y AR BOE R BT G TG Qe AT AT,
B AR A B A AR 8 R e g iR BN X
P T S EE AR A R A 0 B K, AT 9 D
TR T A AR oL 2 B < e N S e AN 24
JoU A 2 R G i G

1 W

I 1Pl i Sk o SRR RAT X Sk
AT YR MR SR HEAF DAL AN TR M, P A B
175 km, Jfr DA 858 B < J v G M 2 B0 T 0 Sk Bk

RSy, RSk R X, RN T A s
(IR A SR X AL Sk A U7 F A 3k 717 X 76 12 km
Z AN JUSE KRR H A X A8 S Ak 1965 45 11 R 5% 7
A F 1 b TR, AR T 95 44 3.2 km, b K
253.5 km, WU K 11,5 km, 5300 L2 12 km?,
1 3% 720, 688 3 42 m’ . JH [ e 3 1 IX AL 5 4T $ %
R B L = NS S AR ERTILR T
WX =SB A X8 N 52l A XL Sk T T L B
DX 7 B A 3k 717 X149 km, [X 38 1 X 328 km”. [ 2 %6
FHERA T 1957 4E A, & — e KA 4k . 48 . # -
LZMERBILET IR VM AEE L CRIAA 110
RFN. B Y GRRE RERAT BR IR ERET
WA S5 0 ALl & a7 IR Rk
BRAT . DVERERET . ST AE R Sk Bk A
(1) 3 R e b I SR 7 A8 B ORI R AT IX e A A
ANEZ3 AN AN = SR R, &8k i i
BASKIEN) AN TR R AN K AR A
kR IL WY X I8 JE N TR X AR R 2D
R R 2L W =t A A NI e o S A W B i | o L
T HER T LLSEAS 40k 3.

DX R e Jm v g, F B Tk
AR SR N T AR Bk R 0 1 HE A S B0 . 4
i Sk A UK B HP Hf Pb . Cu, Cr, Zn, Ni, Mn il
As X 7 FhE &R M B, R 1 PR RIS
TSN AR, R R E SR A R
S LA K S M X B RO [ e T R
W ESE)E Pb, Cu, Zn F1 Mn 15 4 BF 50 1 H ¥5 JC
2, LRGSR R PE XRUR AT X Fl A 4983
() 5% 1.

£ BRV WD ESE SR/ mg kg

Table 1 Heavy metal concentrations in the iron tailing/mg-kg ™~
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Collecting areas of soil samples in Baotou iron mining area

Fig. 1
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Table 2 Physical and chemical properties of the soil in mining area

T 5% X 45, pH H IR % 4 N/% 2 P/ % WA P/mg kg™ iR K/mg-kg™"  CEC/cmol kg™

3k BT E X 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

ER L 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 hRIEEEJE RO 7k JUART P 348 -

L4 A [ S R A0 R AR ) X B f o 4 3 2, 0
BIF DX 358 38 T 4 B 5 bR 00 43 0 SR SR R T R
VR A B 45 4 V5 e BOE AT G
2.3.1 R IREGE

BP PR R B0 R T A A% SR R
FE0F - S T () B R 1 T YR R AT VR Y
AR h.

P, = ¢/ S, (1)
AP, POy RIS ) o BB R SR B e, Ty
ey i B S0 E (mg-kg ™) 5 S, TS B i (K VEAR

FRE (mg-kg ™), 1 I P9 520 130 4 T R (1

2.3.2 WP sag AR EUE

W 2 R 5 19 e R B0 T A T R - R S
G- B335 G, W T ¥ e di )™ BN ¥ Gt
Wy BT I 00 S S A S

Py = { [ (e/S)nu + (e/S)0.] 7217 (2)
APy NGBS RIRE; (¢ S,) o N1 3 h

15 RAGHUIR KAE ; (ei/ S)) L A T5 B P 5 B dir 2K
K SEAR A 2 {8

B DR i ORI e B 2R v 4R Bk
WK RS RS ANFER, MRS
B

*3 LHEE SRS Yo PRohr

Table 3 Criteria for classification of soil heavy metal pollution
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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/mg-kg

KFEX FEAS £ Pb Cu Zn Mn
X A s /ME 19 32. 04 22.74 233.2 1221
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Kk 8 V5 I 5 /N 8 17. 66 19.20 86. 42 664.0
Bk 6 74 ] 5 K AH 44.82 24.79 160. 0 1275
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Table 5 Pollution appraisal indexes of soil heavy metal in the two studied areas
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2k 2% V5 ) 1.92 1.72 2.37 2.06 2.20
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