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Concentration Characteristics and Sources of Chemical Elements in Atmospheric Fine Particles (PM, ;) in Autumn in Xi’ an City
GAN Xiao-feng et al  ( Department of Environmental Science and Technology Xi’ an Jiaotong University Xi’ an Shaanxi 710049)
Abstract  Objective The aim was to study the concentration characteristics and sources of chemical elements in atmospheric fine particles
(PM,,) in autumn in Xi’ an City. Method By means of min~volume sampler PM, 5 samples in atmosphere in Xi’ an were collected in Oc—
tober 2009  and the concentration characteristics and sources of elements in PM,  were analyzed. Result The average mass concentration of
PM, , in atmosphere in autumn in Xi’ an City was 168.44 pg/m’ which was higher than that of Beijing and Pearl River Delta area and the
minimum and maximum value were 53.29 and 358. 16 pg/m’ respectively. The mass concentration of S Zn K Cl Ca and Fe in PM, ; was
above 1.0 pg/m’ with high pollution level. In addition K had obvious correlation with organic carbon ( OC) and element carbon ( EC)
with the correlation coefficients of 0.76 and 0.75 (P <0.000 1) respectivdly and it showed that OC and EC had the same source as K
namely biomass burning had certain contribution on OC and EC. Enrichment factors analysis revealed that K Ca Fe Ti Mn and Cr came
from earth crust rock weathering and other natural sources while anthropogenic pollution sources had great effects on S Zn Cl Pb Br
Mo Cd and As which were affected by soil dust and other natural sources slightly among them Cd had the highest enrichment factor and
mainly came from metal smelting. Besides coal combustion biomass burning vehicle emissions metallurgical and chemical industry and
dust were the main sources of PM, 5 in autumn in Xi’ an.  Conclusion The study could provide theoretical foundation for the control of urban
environmental pollution.
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Table 1 Mass concentration of chemical elements OC and EC in PM, ; in autumn in Xi’ an City pg/m’
PM, ; S Cl K Ca Ti Cr Mn Fe Zn As Br Mo Cd Pb 0] EC
Mass concentration
168.44 3.65 1.45 1.68 1.41 0.09 0.01 0.09 1.07 2.51 0.02 0.05 0.05 0.03 0.35 30.38 10.44
Average
79.48 2.11 1.43 3.78 0.8 0.12 0.01 0.07 1.43 2.12 0.01 0.03 0.02 0.02 0.21 10.68 5.47
Standard deviation
53.29 1.13 0.15 0.31 14.71 0.02 0.04 0.02 0.14 0.24 0.01 0.01 0.10 0.07 0.08 12.86 2.39
Minimum
358.16 9.47 5.62 4.26 0.01 0.65 0.01 0.33 7.93 9.05 0.06 0.12 0.03 0.01 0.98 55.27 23.38
Maximum
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Table 2 Correlation coefficients between elements and factors in au— N ° S.K.Cl.Ca.Zn.Fe
tumn in Xi” an City 1.0 },l,g/m3 o
Element Fl F2 F3 F4 (2) PM,; K OC.EC
S 0.28 0.81 0.32 -0.30 0.76  0.75( P <0.000 1) OC.EC K
Cl 0.70 -0.05 -0.51 0.41 0C.EC
K 0.85 0.06 0.20 -0.44 N °
Ca 0.85 -0.48 0.04 -0.08 .
T 0.8 046 0.0 000 (3) PM,; K.Ca.Fe.Ti.Mn
Cr 0.86 -0.30 -0.08 0.01 Cr 10
M 0.94 0.09 -0.12 0.04
F: 0.90 ~0.38 0.10 ~0.10 ) S.Zn.Cl.Pb.Br.Mo.Cd As
Zn 0.36 0.61 -0.55 0.18 10
As 0.42 0.73 0.46 0.06
Br 0.73 0.25 0.11 0.12 Cd
Mo 0.26 0.08 0.42 0.81
Cd -0.05 -0.13 0.71 0.18 °
Ph 0.40  0.87 -0.20 _ -0.06 (4) . .
Eigenvalue 6.23 3.10 1.67 1.22
44.52 22.15 11.94 8.69 N N PM2_5 o
Variance contribution rate // %
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Table 3  Correlation coefficient matrix among various elements in autumn in Xi’ an City
S Cl K Ca Ti Cr Mn Fe Zn As Br Mo Cd Pb
Element
S 1
Cl 0.05 1
K 0.46" 0.59"* 1
Ca -0.10 0.56 0.72%* 1
Ti 0.03 0.65** 0.76 0.99%* 1
Cr 0.06 0.62"* 0.62°* 0.82%" 0.74*" 1
Mn 0.33 0.84"" 0.84™" 0.76™* 0.78*" 0.66™* 1
Fe 0.12 0.66"" 0.80"" 0.99"* 0.99** 0.74™* 0.83"" 1
Zn 0.37 0.72*" 0.48"* 0.03 0.26 0.28 0.69°" 0.31 1
As 0.76** 0.25 0.57*" 0.01 0.21 0.16 0.50"* 0.29 0.43" 1
Br 0.46" 0.64"* 0.67°* 0.42 0.53"" 0.65*" 0.73"* 0.59"* 0.52** 0.58"* 1
Mo -0.08 0.04 -0.12 0.18 0.02 0.19 0.00 0.02 -0.07 0.16 0.00 1
Cd -0.15 -0.31 -0.21 0.03 -0.09 -0.09 -0.26 -0.12 -0.31 -0.13 -0.19 0.39"* 1
Pb 0.73"*  0.54*"  0.62** -0.05 0.21 0.21 0.65""  0.29 0.83"*  0.77°°  0.63"° -0.04 -0.32 1
Txx 0.01  0.05
Note: * % and * stand for significant correlation at 0.01 and 0.05 level respectively.
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