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Characteristics of lead enrichment in the soil from a typical peri-—urban agricultural area of the southern Jiangsu and source
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Abstract: On the basis of chemical sequential extraction, statistics, principal component analysis (PCA) and positive matrix
factorization (PMF), we identified the characteristics of Pb distribution, pollution and sources in cropland soils of Renyang district of
Changshu city, a typical industry-based peri-urban area in China. Pb presented significantly enrichment in the topsoil, and the mean
concentration of topsoil Pb exceeded approximately one time of the local background value. The exogenous Pb in the topsoil was
mainly bound to Fe/Mn oxides and residual fractions. Compared to the topsoil, the deeper soils presented the higher proportions of
Pb bound to carbonates and residual Pb, but the lower proportions of Pb bound to Fe/Mn oxides and Pb bound to humus acid,
respectively. PCA and PMF revealed four primary factors with the following contribution rates to Pb in the soil: natural geologic
process (42.8%), exhaust from vehicle (leaded petrol) and combustion of fossil fuel which were delivered by atmospheric deposition
(15.5%), industrial emissions involved the nonferrous metals such as electroplating (21.6%), and other mixed sources in the
terrestrial geochemical process (20.1%). The results of the PCA and PMF methods used for source apportionment of Pb were in good
agreement.
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Table I Concentrations of heavy metals and relevant

parameters in the topsoil (#=26)
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Pb (ug/g) 39.64 68.63 14.55 8.87
Cu (ug/g) 51.79 87.00 35.50 15.59
Zn (ng/g) 123.46 167.60 97.00 21.54
Cd (uglg) 0.358 1.535 0.184 0.325
Mg (g/kg) 9.96 13.51 7.00 0.49
Al (g/kg) 72.42 79.57 67.92 3.25
Fe (g/kg) 36.21 39.60 31.05 1.63
K (g/kg) 19.54 23.01 16.44 0.91
Ca (g/kg) 10.29 15.29 7.29 1.83
Si (g/kg) 306.59 316.40 297.64 4.90

P (g/kg) 1.00 1.62 0.69 0.28
S (g/kg) 0.58 0.84 0.30 0.12
N (g/kg) 2.38 2.90 1.20 0.45
C (g/kg) 3321 42.78 19.84 5.23
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Fig.4 Concentrations of elements and pH in the soil profiles
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Table 2 Varimax rotated principal component analysis and

source contribution rate of soils in the study area by PMF

PCA IR G T ° PMF fifHr B sk s ©

JLH % T
1 2 3 4 1 2 3 4

S -0377 0.828 0237 0.07 208 322 25.8 21.2
Mg 0.747 -0.233 0518 -0.104 35.4 15.7 216 273
Si -0.620 -0.416 0.288 -0.445 359 18.2 18.5 27.4
Al 0.687 -0.178 -0.607 -0.196 41.2 154 174 26.0
Fe 0905 -0.084 0.021 -0.086 40.0 16.0 19.0 251
K 0925 -0208 0.02 -0.179 40.6 14.4 179 271
Ca 0232 0221 0899 -0.023 18.0 18.9 30.7 324
P -0.092 0336 0.824 0.203 0.0 23.5 33.5 43.0
Cu -0.083 0.221 0.673 0498 5.1 25.1 36.3 33.5
Zn -0.113 0.111 0.344 0.750 245 19.9 29.7  26.0
Cd -0.123 -0.047 0.036 0.824 0.0 0.0 96.8 3.2
OC -0.247 0.861 0.049 -0.052 274 289 22.8 20.9
C -0215 0.873 0.283 0.092 242 30.6 255 19.8
N 0.140 0427 0.153 0216 27.1 0.0 20.4 52.5
Pb 0.357 0.582 0.173 -0.392 42.8 15.5 21.6 202
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