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Source Apportionment of Arsenic in Agricultural Soils from a Typical Mining Area Based on

APCS-MLR Model and Geostatistics

LU Xin"%, KUANG Rongxi’, HE Yue*", HU Wenyou'", HUANG Biao', TIAN Kang', LI Yuan® ZU Yanqun?, ZHAN Fangdong®
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China;
3 Geological Survey of Jiangsu Province, Nanjing 210018, China; 4 Nanjing Institute of Environmental Sciences, Ministry of
Ecology and Environment, Nanjing 210042, China)

Abstract: In order to evaluate the pollution characteristics and sources of As and other heavy metals in farmland around Huize
lead-zinc mining area in Yunnan Province, 42 soil samples were collected and nine elements in the soils were determined. The
absolute principal component scores/multiple linear regression (APCS-MLR) receptor model was used to quantitatively analyze
the contribution rate of soil As, and the geostatistical method was used to reveal the different sources of As and its spatial
distribution. The results showed that: 1) the average content of As in the study area was 73.3 mg/kg, which was 1.8 times
higher than the risk screening values for soil contamination of agricultural land, 2) according to APCS-MLR receptor model,
the contribution rates of As pollution sources were calculated as source I (58.6%), source Il (14.7%) and other sources
(26.7%), 3) based on PCA and the spatial distribution patterns of the source contributions, source I may originate from the mining
related activities, source II may come from coal combustion and fertilization, other sources may be natural sources such as
geological background. This study indicated that combining the APCS-MLR receptor model and geostatistics was an effective
method for apportioning soil heavy metal pollution sources and contribition.

Key words: APCS; Receptor model; Geostatistics; Soil As pollution; Source apportionment
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Fig. 1 Location of study area and distribution of sampling sites
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F1 IR AFEERESENHBRERIT(1=42)
Table 1 Descriptive statistics of As and other heavy metal concentrations in soils
JH P (mg/ke) i ¥l (mg/kg) ZHE T IRE™ (mg/kg)  BRifES 2 (mg/kg) 785 R BU(%)
As 73.3 20.83 ~410.94 18.4 69.18 94.4
Ca 7 054.33 1112.31 ~41574.75 1 600 6670.36 94.5
Cd 13.37 4.68 ~ 46.88 0.218 10.78 80.6
Cu 191.05 89.83 ~ 316.60 46.3 46.05 24.1
Fe 114 363.06 45290.63 ~ 175 070.80 52200 338.96 22.5
Mn 1 508.58 675.64 ~1990.12 626 338.96 22.5
Ni 110.59 63.11 ~ 157.99 42.5 18.55 16.7
Pb 1117.47 130.33 ~ 3 987.74 40.6 873.59 78.2
Zn 2273.77 284.39 ~ 9 120.41 89.7 2070.13 91.0
*2 BEIFOMIREEGEAENEABRAZESHN
Table 2 Total variance explained by different principal components for soil heavy metal concentrations
EMSy WA IE(E FEWCE I FIEA TR - T R A
B ITEMALLO) BRERG) AT TEMERG) BRAR%) B ITER %) B R%)
PCl1 4.42 49.14 49.14 4.42 49.14 49.14 3.82 42.47 42.47
PC2 2.10 23.29 72.44 2.10 23.29 72.44 2.70 29.97 72.44
PC3 0.88 9.80 82.24
PC4 0.71 7.87 90.11
PC5 0.41 4.56 94.67
PC6 0.23 2.56 97.23
PC7 0.17 1.85 99.08
PC8 0.068 0.75 99.83
PC9 0.015 0.17 100.00
Il 2 WL, SB—Fpor5 As. Ca, Cd. Pb Al w2

Zn R, HEIEAT 20 42.47%; B FM5S Cu.

Fe. Mn #l Ni #H3¢, (HEJr 20 29.97%. M4
APCS-MLR ZAREANH AR As 1554 IRA DT
WE 3 fR, o] A BIFEARIGE XN As 15 444 Tk
HIKUCHTR 15 58.6%) JLALYE(26.7%) AR 2(14.7%).
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Fig. 2 Heavy metal loading of the principal components in soil
samples
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Fig. 3 Source contribution ratios of As in soils
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Fig. 4 Spatial distribution of soil As concentration (A) and contributions of major sources to soil As (B, C)
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