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Researches on Chemical Composition and Sources of Atmospheric
Particles in Autumn of Beijing in 2004
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Abstract In September 2004, atmospheric particle samples were collected by cascade at meteorological tower at
the height of 8 m in Beijing city. The particle samples were analyzed using PIXE method, which resulted in 20 ele-
mental concentrations and elemental distribution. From the observation, the element size distribution, enrichment
factors and sources apportionment of particles are analyzed. The fine-mode distribution and high enrichment factors
of fine aerosols of K indicated its main source of biomass burning. Factor analysis on the chemical composition of
particles shows that sources of soil matters, biomass burning, coal combustion, industry dust and vehicle emission
contributed to aerosols in autumn in Beijing.
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able 1 The particle diametersscale corresponding to series of sampling instrument
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Table 2 The concentrations of Beijing atmospheric particles during 7-12 in September

4i4iF  Fine particle (<2 pm)

HUBLF  Thick particle (2 pm)

Y RE Y RE 24 i
JLH Concéz:trztion/ HOPIE Concfftrition/ Ao Total c“(;n(;c&egration/
Element SR Percent/ % B Percent/ % L3
yg m ‘U.g m “g m
Mg 0.1112 35 0. 2032 65 0. 3144
Al 0. 2668 21 1. 0055 79 1. 2723
Si 0. 9645 19 4.1372 81 5.1017
0. 1330 47 0. 1489 53 0. 2819
S 1. 3870 43 1. 8036 57 3. 1906
Cl 0. 0802 15 0. 4720 85 0. 5522
K 0. 9668 65 0. 5231 35 1. 4899
Ca 0. 8945 18 3. 9691 82 4. 8636
Ti 0. 0369 26 0. 1027 74 0. 1396
\% 0. 0042 46 0. 0049 54 0. 0091
Cr 0. 0068 49 0.0072 51 0. 0140
Mn 0.0417 49 0. 0440 51 0. 0857
Fe 0.5717 22 2.0710 78 2.6427
Ni 0. 0063 25 0.0186 75 0. 0249
Cu 0.0185 64 0.0104 36 0. 0289
Zn 0. 1818 75 0.0612 25 0. 2430
As 0.0144 42 0.0196 58 0. 0340
Se 0.0120 50 0.0120 50 0. 0240
Br 0.0160 47 0.0182 53 0.0342
Pb 0.0562 67 0.0271 33 0. 0833
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Fig. 3 The element Cu’s spectrum
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Fig. 4 The element K’s spectrum
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Table 3 The enrichmental factors of Beijing aerosol in autumn

HHENT EF

JGZ Element RIS Fine mode MUK ZS Thick mode

Mg 1.51 0. 64
Al 0.93 0. 82
Si 1. 00 1. 00
S 1521.02 461. 10
Cl 175. 90 241. 34
K 10. 60 1. 34
Ca 6.99 7.23
Ti 2.39 1.55
\% 8. 87 2.41
Cr 19. 39 4.79
Mn 12.52 3.08
Fe 3.26 2.75
Ni 23.95 16. 48
Cu 95. 90 12.57
Zn 740. 50 58. 11
As 2 280. 97 723.79
Se 68 429. 24 15 952. 82
Br 1824.78 483. 90
Pb 1 232. 60 138. 56
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Table 4 Rotational maximum variance factor analysis density of Beijing during 7—12 in September

JGZ Element HF 1 Factor 1 ¥ 2 Factor 2 A ¥ 3 Factor 3 ¥ 4 Factor 4 A 5 Factor 5
Mg 0. 809 0.029 0. 049 0. 135 0. 342
Al 0. 986 0. 059 0.013 0. 089 0.019
Si 0.982 0.014 0. 080 0. 051 0. 069

P 0.234 —0.158 0. 892 —0.034 0.131
S —0. 065 0. 248 0.915 0.112 0. 100
Cl 0. 794 0. 059 0.527 0.038 —0. 204
K 0.071 0.937 0.031 0. 144 0.187
Ca 0. 975 —0.037 0.115 —0.016 0.139
Ti 0. 960 0.015 0.120 0.018 0. 046
Mn 0.492 0.619 0. 359 0.374 —0. 250
Fe 0. 967 0.175 0. 060 0. 095 —0.031
Ni 0. 944 —0.036 —0. 055 0. 043 0. 041
Cu 0. 033 0. 235 0. 053 0.919 0. 051
7n —0.001 0.777 —0. 090 0.372 —0. 347
As 0.473 0. 445 0. 064 0.492 0. 095
Br 0. 187 0. 070 0.163 0. 058 0.937
Pb —0. 095 0. 969 0. 063 0. 000 0.102
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