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Abstract: Based on the analysis of heavy metal content in 22 sampling points beside the road, geoaccumulation
index and potential ecological risk index methods were used to evaluate the pollution of soils of Ma’anshan City,
Anhui Province, and sources of the heavy metals were identified using cluster and factor analysis. Results showed
that the average contents of heavy metals in the soil along the road were in the order of Mn > Pb > Co > Cr > As >
Cd in Ma’anshan city. Cr content in the secondary road was much lower than that in the main road and slip road.
The potential ecological risk index showed that there were heavy metal pollution in some areas on the main trunk
road, secondary trunk road and branch road. Cr was not polluted or intensively polluted, the whole condition was
good, Mn was at moderate pollution level, Co and Pb belonged to strong pollution level, Cd was at very serious
pollution level. Potential ecological risk index showed that Cd is a serious ecological risk, Pb and Co are serious
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ecological risks as medium ecological risk degree, Mn and Cr are low ecological risk degree, from the total

potential ecological risk degree, the ecological risk of secondary roads is lower than that of the main roads and

branches. Factor analysis of the rotated component matrix extracted 2 principal components( PCland PC2) out of

the heavy metal element variables, which tallied quite nicely with the result of the cluster analysis and were

adequate to explain 86.277% of the total variable. Specifically, PC1 (Pb, Mn, Co) represents industrial pollution,

and PC2 (Cd, As, Cr) represents the main pollution.

Key words: industrial city; different roads; soil heavy metals; pollution contrast analysis; source analysis
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Fig.1 Geographical location of the study area
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Table 3 Statistical analysis of heavy metals in soils
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Table 4 Soil heavy metals in different roads on both sides of the geoaccumulation index
T VSR a B % a B VSR a
GE e T (Tgeo1) ZRAE Tgeo2) A (Tgeos)
Pb 3.63 3.64 3.78 3.51 3.52 3.66 3.54 3.55 3.69
Cd 523 4.45 523 7.15 6.36 7.14 6.96 6.17 6.95
Co 3.82 3.90 3.79 4.18 4.26 4.15
As 1.53 1.76 1.81 1.76 1.99 2.04 1.45 1.67 1.72
Mn 0.74 -0.83 0.79 -0.88 0.96 -0.92
Cr -0.06 -4.54 -0.97 0.32 -4.16 0.59 0.45 4.04 -0.47
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Fig.3 Distribution of soil heavy metal accumulation index on two sides of different roads
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Table 5 Potential ecological risk index of heavy metals on both
sides of the road

E,

Pb Cd Co As Mn Cr

RI
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Table 6 Total variance explained and component matries for heavy metal contents

B a0y LSRR TR e PP RN TG 1 T AR
ailk TIEI % KM % ailk TIEI % KM % ailk TIEI % KM %
1 3.007 50.112 50.112 3.007 50.112 50.112 2,971 49.512 49.512
2 2.17 36.165 86.277 2.17 36.165 86.277 2.206 36.764 86.277
IR TR J A
PCI PC2 PCI PC2
Pb 0313 -0.84 Pb -0.133 -0.887
cd 0.979 0.067 cd 0.944 0.268
Co -0.329 0.924 Co -0.513 0.835
As 0.865 -0.257 As 0.9 -0.072
Mn 0.447 0.723 Mn 0.288 0.8
Cr 0.945 -0.133 Cr 0.952 0.066
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Fig.4 Factor loading of soil heavy metal sources
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Fig.5 Cluster analysis of soil heavy metals
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