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Sources and perpendicular distribution of atmospheric particles in
Zhongguancun arca of Beijing

QIN Fei', LIU Ying-xin?, LU An-huai®, WU Xin-sheng' and WANG Li-chun'
(1. The High School Attached to Tsinghua University, Beijing 100084, China; 2. School of Earth and Space Science, Peking
University, Beijing 100871, China)

Abstract: Particle distribution, morphology, mineral and chemical compositions of atmospheric particles were studied by optic and
electronic microscopy, X-ray diffraction and synchrotron radiation X-ray fluorescence. Statistical results demonstrate that the coarse
particles of atmospheric particles in Zhongguancun area decrease with the elevation of the relative height. There are three morphologi-
cal types, namely, grained and columnar individual minerals, spherical flying beads and irregular aggregates. Other analytical results
show that atmospheric particles come mainly from natural dust, concrete industry, coal-fire, and automobile exhaust pollution
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60 A 80 A Table 1 Statistical average size of atmospheric particles
15.0 kv 0~5pm 5~10 pm 10~15 pm 15~20 um  >20 pm
2.2 X Q7374 1526 719 228  1.52
Q3 47.6 8 15.3 4 20.1 4 8.3 1 8.50
Drax-MSAL X Q5 68.6 8 9.9 8 10.3 2 7.2°5 3.75
. Q7 79.5 1 8.7 8 6.6 6 2.9 7 2.0 8
Cu 40 kV Q5i 19.3 1 28.8 6 24.5 9 17.8 8 9.35
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Fig.1 Optic microscopic image of atmospheric particles
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Fig. 2 SEM images of atmospheric particles
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a c—individual particles b—columnar particles d e—spherical flying beads f—irregular particles
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Table 2 XRD quantitative results of atmospheric particles
Ql 31 10 5 7 13 2 15 12 3 1 1
Q3 27 9 3 9 13 2 15 17 3 1 1
Q5 29 14 5 8 13 - 19 7 3 1 1
Q7 30 14 1 8 17 1 19 7 3 1 1
Q51 33 10 3 11 12 - 20 6 3 1 1
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Fig. 3 XRD patterns of atmospheric particles Fig. 4 Synchrotron radiation XRF spectra of atmospheric
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Table 3 EF of elements in atmospheric particles
S Ar K Ca Ti Cr A% Mn
Q5i 0.76 7 0.64 1 11.01 9 19.58 1 16.37 7 13.81 7
Q1 2.61 1 0.52 5 11.16 3 1.83 7 4.57 1 36.86 4
Q3 0.12 2 0.84 1 0.62 2 3.11 4 2.06 2
Q5 0.73 7 0.15 8 4.02 4 0.65 2 3.73 3 5.44 2 2.51 0
Q7 0.05 6 1.84 7 3.352 13.61 6 1.40 2
Fe Ni Cu Zn Ga As Rb Pb
Q5i 24.78 8 15.52 4 39.88 8 93.74 5 46.13 3 159.28 5 17.36 3 64.05 2
Q1 9.539 8.65 6 18.72 2 35.72' 5 42.44 4 7.70 9 18.18 6
Q3 5.30 1 6.39 8 9.14 5
Q5 3.91 0 19.52 8 4.10 9 20.02 1
Q7 4.92 2 13.50 0 10.84 5 18.25 3
10 Q54 As Zn Pb3
3 3 X
2006 9~15 Q3
Q3 10 10 Q51
Ql Q5 Q7
3 Ql Q5 Q7
10 Ca Mn Cu Zn As Pb Cr Ni 8
/nPb 3 Q1
Ca Mn Cu As 4 Q7 Cr Ni X
Ca As X
Zn Pb
V Ni Cu
Ni Mn
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