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Characteristic and Evaluation of Soil Pollution by Heavy Metal in Different

Functional Zones of Hohhot

GUO Wei', SUN Wen-hui', ZHAO Ren-xin', ZHAO Wen-jing', FU Rui-ying', ZHANG Jun®

(1. College of Environment and Resources of Inner Mongolia University, Hohhot 010021, China; 2. College of Chemistry and Chemical
Engineering of Inner Mongolia University, Hohhot 010021, China)

Abstract: The residential areas, cultural and educational areas, city parks, commercial areas, urban roads, industrial zones, and
development zones in Hohhot were selected as the research objects. Sixty-two soil samples were collected by triple subsampling
technique in the seven functional zones. The aim of this study is to control the soil heavy metal pollution of Hohhot and provide the
basic information. To investigate and analyze the heavy metal pollution in soil in different functional zones of Hohhot, the pollution of
heavy metal was assessed with single factor pollution index and Nemerow integrated pollution index, and the pollution sources were
discriminated by Principal Component Analysis. Contents of seven kinds of heavy metals were analyzed in different functional zones of
Hohhot. The mean contents of heavy metals in soil samples exceeded the corresponding background values in the Inner Mongolia
Autonomous Region. The mean contents of Cu and Zn were 2. 33 and 1. 85 times, respectively, as high as the soil background values
of the Inner Mongolia Autonomous Region. Single factor pollution index showed that the urban soil in Hohhot has been polluted by
heavy metals. The Cu pollution was the most severe in commercial areas, and the pollution degree was in the following order: Cu >Zn
> Cr>Mn > As > Ni > Pb. Nemerow integrated pollution index showed that soils from the commercial areas were seriously contaminated
by heavy metals. The soil of urban roads was moderately polluted. The soils from cultural and educational areas and the city parks were
slightly polluted. The Nemerow integrated pollution index of the seven areas ranked as follows: commercial areas (3.03) > urban roads
(2.12) > residential areas (1.98) > cultural and educational areas (1.81) > industrial zones (1.72) > development zones (1.36) >
city parks (1.28). The results of Principal Component Analysis showed that the heavy metals in soil of Hohhot came from different
sources. Cr, Cu, Mn, Pb and Zn were mainly originated from anthropogenic sources while Ni and As were mainly controlled by natural
sources. The healthy development of urban ecosystem has been threatened by soil heavy metal pollution in Hohhot.

Key words :urban soil ; functional zones; heavy metal pollution; characteristic; assessment
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Table 1  Criteria for classification of soil heavy metal pollution
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Table 2 Heavy metal concentrations in the soils of Hohhot /mg-kg
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Table 3 Mean values of heavy metals concentrations in different zones of Hohhot/mg-kg ~

Uifelx  REERK Cr Cu Mn Ni Pb Zn As

JEERIX 10 51.35+7b  31.12+11.4bc 554.22+52.4b 15.95+2.2ab  13.58 +9.1ab 98.38 +33.5abc 6.53 +0.6b
BHIX 8 52.35+3.3b 27.34+4.3bc  580.34£37.1b 19.21 £1.6a  10.1+5.2ab 103.37 +47.4ab 7.57 £0.8a
N 8 44.83 +5b  18.61 £5.6c  518.22 +58b 15.46 +2.4b 5.53+4.9b  60.91£10.4d 7.88+1.1a
Rk X 8 74.43 £34.8a 49.62 £25.1a  764.65 £324.6a 17.32£3.5ab  15.67 £12.1a 125.42£61.7a  6.16 =0.5hc
biEg 7 13 57.80 £8b  33.90 +13.8b  571.12+58.3b 16.03+2.9ab  15.51 £9.7a  92.95 +20abcd  5.22 +1.3c
Tk X 7 49.74 £13.5b 26.68 £10.5hc  618.48 +174.8h 14.53 £5h 12.00 £7.7ab  79.74 +23.8bed 5.83 1. 4be
FRX 51.03 £7.3b  20.17 £6.2bc  542.79 24.3b  16.95 +4ab 6.15+2.5b  63.47 x14.7cd  6.27 +0.6b
GRS 36.5 12.9 446 17.3 15 48.6 6.3

1) [f] =3 P AR ) PR R 22 AN 3, AR FRER R 285 .3 (P <0. 05)
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AR) s Zn BEREETGY (BRER X BRI R X
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AR) 5 Mn AERJETG Y, As 0155 (BRE RIX ., Bl#
X Rk A P R TS Y4 4h ) 5 Ni Ti5 4 (BRBHALIX
BREEVS LA ) 5 P Jo¥5 G (R M DR B 5 R T
Yehh). RIRITIRE X 4 8 5 4w 25 A 15 Y AR EoR
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B, WP LR 15 YA R WL, w ok X FE P25 6
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Table 4 Pollution appraisal indexes of soil heavy metal in the studied areas

e R TFHREL(P,) LTS YR EL

Cr Cu Mn Ni Pb Zn As (Py)
JEERIX 1.41 2.41 1.24 0.92 0.91 2.02 1.04 1.98
BHAIX 1.43 2.12 1.30 1. 11 0.67 2.13 1.20 1.81
Wi A 1.23 1. 44 1.16 0. 89 0.37 1.25 1.25 1.28
Dl X 2.04 3.85 1.71 1. 00 1.04 2.58 0.98 3.03
T8 1.58 2.63 1.28 0.93 1.03 1.91 0.83 2.12
Tk X 1.36 2.07 1.39 0. 84 0. 80 1.64 0.93 1.72
FRX 1. 40 1.56 1.22 0.98 0.41 1.31 0.99 1.36
THE 1.49 2.30 1.33 0.95 0.75 1.83 1.03
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Table 5 Rotated component matrix for heavy metals

e e : L0
TS 1 F a2
Cr 0. 947 0. 102
Cu 0. 988 0. 008
Mn 0. 893 0. 070
Ni 0.261 0.874
Ph 0. 873 -0.311
7n 0.921 0.273
As -0.502 0. 747
TR/ % 65.74 21.55
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