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Study on Characteristics of Atmospheric Particulates
in Beijing Using Nuclear Analysis Technique

ZHU Guang-hua', WANG Guang-fu’, ZHANG Ren-jian®
(1. Institute of Low Energy Nuclear Physics, Beijing Normal University ,
Beijing Radiation Center, Beijing 100875, China;
2. Center of Analytical and Testing s Beijing Normal University, Beijing 100875, China;
3. Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: The particle size distributions in Beijing collected in a normal weather period,
a dust storm arrived from remote area and the local dust storm arising were measured by
PIXE combined with a multi-stage sampler, and the change of the concentration of par-
ticulates with time was obtained by PIXE combined with a auto-step time sequence sam-
pler. The contributing rates from main sources were calculated with factor analysis.
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Table 1 Size cut equivalents of 8-stage cascade impactor
KA ZEPHFEEL/pm | RH BRI AFHERE/pm
0 <0. 25 4 2~4

1 0.25~0.5 5 4~8
2 0.5~1 6 8~16

3 1~2 7 >16
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Table 2 Aerosol component resolution by factor analysis and varimax rotation

WRWE/ (pg s m™2)

BFHRH/ (g m™)

HFHE/(ug» m™3)

oK FHH AR E F1 F2 F3 F4 F5 Fl F2 F3 F4 F5
Al 8. 00 0. 64 —0.13 —0.26 0.84 —0.23 0.25 —0.64 —3.3 9.83 —3.01 3.58
Si 26.6 0. 49 -0.05 —0.15 0.93 —0.10 0.19 —0.67 —4.5 25.9 —3.25 6.52
S 31.8 0.38 0.76  0.54 —0.02 —0.9 0,17 7.29  12.8 —0.40 —2.29 4.80
Cl 2.73 0.23 0.89 —0.09 0.12 0.05 —0.12 2.50 —0.65 0.78 0.42 —0.99
K 44.1 0.31 0.93  0.11 —0.00 —0.00 0.22  23.8 6.85 —0.09 —0.11 16.1
Ca 14.2 0.37 0.46  0.09  0.45 0.29 0.59 1.51 0.71 3.46 2.49  5.62
Ti 1.62 0. 14 —0.05 —0.43 0.25 —0.08 0.77 —0.04 —0.87 0.50 —0.19 1.85
Mn 0. 61 0. 08 0.14  0.87 0.28 —0.03 —0.08 0.04 0.55 0.16 —0.02 —0.06
Fe 11. 6 0.23 0.19  0.58 0.74 —0.01 0.04 0. 64 4.83 5.82 0.09 0.41
Co 0.21 0. 04 0.19 0.49 0.74 —0.18 —0.14 0.02 0.1 0.16 —0.04 —0.03
Cu 0.27 0.08 0.04 —0.18 —0.13 0.97  0.03 0.01 —0.05 —0.04 0.30  0.01
Zn 0.36 0.17 0.15  0.11 —0.16 0.96 0.01 0. 46 0.79 —1.1 7.29  0.11
As 0.28 0.02 0.58  0.65 —0.05 0.15  0.09 0.08 0.22 —0.02 0.05 0.04
Se 0. 20 0.02 0.75  0.26 —0.06 0.37 0.08 0. 06 0.06 —0.01 0.08 0.02
Br 0.22 0. 04 0.31  0.50 —0.01 0.08 0.65 0.02 0.09 —0. 00 0.01 0.14
Pb 1.53 0. 26 0.02  0.83 —0.22 —0.06 —0.4 0.01 1.23 ~0.32 —0.09 —0.08

H.FRRET



1R RIGEE A TEARFRILE RS BRI R 145
6 6
R s 5 b 40
‘gb\:xt 4 \A. K 3 H5A
3 3 . 2
" /
7 2 2 1\. . / d 1 \ p.,. A i
1 1 Ao A, \
®! "*.,- A [ 4}\ ! Vz\[&‘.‘\,‘\_ ] \J 0 ] \/\f‘
103040 60 80 100120140 ‘0 20 40 60 80 100120140 ‘0 20 2060 80 100 120140
t/h t/h t/h
6 6
R 3 d 5 e
S I
3 4 "
Ez f'/ \"« z [ \/ [
® (1) \.J.-. .v.«-/\.‘f-\' 1 4}\, .\,. '\
1 ~L 1 1 1 1 0 1t
0 20 40 60 80 100 120140 20 40 0 so 100120140
t/h t/h
B 3 5 A BH -k R (E) B A fk

Fig. 3 Time dependence of factor 1-5 of Beijing aerosol
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