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High-Resolution Observation of Chemical Components of Atmospheric Aerosol
in Autumn of Beijing and Its Source Identification
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Abstract Aerosol samples were collected continuously by a step sampler with a 2-hour time step during 30 Sep-
tember—6 October 2001 at meteorological tower at the height of 8 m in Beijing. Chemical composition of aerosol
samples was analyzed by using PIXE method. The results showed that the diurnal variations of element concentra-
tions were remarkable, and higher pollutant concentrations often occurred in the morning and midnight. Enrichment
factors of S, Pb, Cl, Zn in atmospheric aerosol in Beijing which had a close relationship with the human activities
were very high. Factor analysis for element concentrations further indicated that main sources affecting atmospheric
aerosol concentrations in Beijing were soil matters, coal combustion, industry dust and vehicle emission.
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Table 1 The concentrations of Beijing atmospheric aerosols

during 30 Sep—6 Oct 2001 pgem’

LR OCPHE iR RKE moME R R LA
Si 9.28 4.21 23.38 0.71 67
Ca 6. 60 3.23 17. 20 0.42 67
S 2.73 1. 15 5.03 0. 82 67
Fe 2.41 1.14 5. 67 0.13 67
Al 2.18 0.97 5.46 0. 14 67
K 1. 65 0.79 4.59 0.12 67
Mg 0. 90 0. 44 2.10 0. 24 63
Cl 0.79 0. 69 3.81 0.03 67
Ti 0.21 0.10 0.52 0.01 67
Zn 0.21 0.17 1.19 0.01 67
P 0.17 0.09 0. 36 0.02 57
Pb 0.12 0. 06 0. 28 0. 04 42
Mn 0. 06 0.03 0.18 0.01 66
Cu 0. 04 0.03 0.22 0.01 59
Ni 0.02 0.02 0.11 0.01 66
Cr 0.01 0.01 0.03 0.01 29
Br 0. 07 0.11 0. 04 6
As 0. 05 0.07 0. 04 3
Se 0. 05 0.05 0.05 2
\ 0. 02 0.03 0.01 3
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Fig. 1 Diurnal variation of Aerosols elemental concentration in Beijing
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Table 2  Ratios of aerosol elemental concentrations before
and in rainfall period
JCH c1/pgem? ca/pgem? 2/
Al 1.09 0. 14 0.12
Si 4. 32 0.74 0. 17
S 1. 18 0. 83 0.70
Cl 0. 37 0. 07 0. 20
K 0. 54 0.12 0. 22
Ca 3.03 0.42 0.14
Ti 0.09 0.01 0.08
Mn 0.02 0.01 0. 34
Fe 0.98 0.15 0.15
Zn 0. 04 0.01 0. 28
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Fig. 2 The enrichmental factors of Beijing aerosol in autumn
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Table 3  Rotational maximum variance factor analysis ele-
ment concentration of Beijing during 30 Sep—6 Oct 2001
. HRFRE
R OTRTL mT: AT WL
Mg 0. 87 0. 10 0.14 —0. 06
Al 0. 96 0.11 0.11 0.12
Si 0. 95 0. 14 0. 07 0. 15
S 0. 22 0. 89 0.08 —0.01
Cl 0. 00 0. 14 0. 47 0. 80
K 0. 59 0. 52 0.51 0. 09
Ca 0. 88 0. 17 0. 34 0. 16
Ti 0.92 0.22 0. 05 0.15
Mn 0. 25 0.13 0.91 0.11
Fe 0. 86 0. 25 0. 32 0.17
Ni 0. 65 0. 35 —0.18 0. 31
Cu 0. 36 0. 16 —0.07 0. 86
Zn 0.19 0. 82 0.01 0.18
Pb 0. 10 0.70 0.45 0.22
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