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Pollution Characteristics of Atmospheric Particle Size and Number Concentrations
during Summer in Urban Area of Guangzhou
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Abstract: Atmospheric particles with size range 17-800 nm were measured in urban area of Guangzhou from June 2 to July 15 2013. The
particulate matter ( PM) pollution characteristics were investigated based on the data of number concentrations and size distributions of PM
as well as hourly average concentrations of PM, ; and meteorological parameters. During the whole sampling period the number
concentrations of nucleation aitken and accumulation modes ranged from 68 to 7 687 1 009 to 47 724 and 238 to 14 781 cm™’
respectively. The average number distribution was fitted with two lognormal distributions with geometric mean diameters at 48 nm and 144
nm. The average number and volume distributions exhibited peaks at ~ 50 nm and ~ 300 nm respectively. Particle number size
distribution showed clear diurnal variation with peaks related to traffic and strong solar radiation. Particle growth was frequently observed.
Secondary photochemical formation contributed greatly to the PM pollution in Guangzhou. A typical pollution episode occurred from July 12
to July 13 during which the concentration of PM, 5 sharply rose from 18 pg/m’ to 112 pg/m® and visibility decreased to 8 km. PM,
concentration was strongly correlated with the number concentrations of particles in accumulation mode. Back trajectory analysis showed
that air masses originated from the southwest direction and stayed in the continent for a long time during this pollution episode.

Keywords: atmospheric aerosol; number size distribution; diurnal variations; pollution characteristics

1 2014-05-26 : 2014-10-25
(B ) ( XDB05020205) .
(19919 hanbingxue@ 126. com.
* (19739

23
bixh@ gig. ac. c¢n .



2 199
. ¢ 20 min ) (
Y AY AY )
‘”’ ;p( PM, ) \p(80,) \p(CO)  p(0,)
. ! TEOM 1405 \
( 100 nm) N 431 SO, 481 CO V491 0O,
8
A) 2
2.1
(17 ~25 nm) .
o ( >25 ~100 nm) ( > 100 ~ 800
100 nm nm) 73 .12
10 5 nm ~10 pm
. YUE 7 68 ~7 6871 009 ~
47 724.238 ~ 14 781 cm ™’ 1 090,
25% 10% 9972.3 210 ¢cm ™’ 7.6%
09:00 14:30 69.9% 22.5% . 1
17 ~800 nm 1
. 20
17 21
. 2
1 1
1.1 Table 1 Statistics of summer particle number concentrations
in urban area of Guangzhou
10 m Jem 3
100 m 2 fom
1%
203 6 2 —7 15 17 ~25 1 090 724 7687 68 7.6
28 C 66% 525~100 9972 5635 47724 1009  69.9
>100 ~ 800 3210 2 057 14 781 238 22.5
1.7 m/s
14 274 6 965 52 703 1477 100
1.2
MSP 2
( scanning mobility particle sizer SMPS) Table 2 Comparison of particle number concentrations
SMPS ( diff ial in different cities of China
ifferentia
mobility analyzer DMA) | ( condensation fem ™
particle counter CPC) 17 ~800 nm 1 2 3
3 min. 2006 6 — 21000 6000 17
0.3.3.0 L/min. 2004 3 —
. 2006 3 9000 15900 7 800 21
nafion
2005 5—6 15 521 12990 1744 22
20% .
‘ 200712 1100 10200 4340 20
MSP WPS commander 2008 11
o 1) 3 ~20 nm
10 ~20 nm; 2) 20 ~ 100

nm; 3) 100 ~ 1 000 nm.



200 28
70
O Biash 1
60 - W RPN T
K n
ol W BRBER T dN N o UgD-ls D,)’
p— - . 2
£ .l dlgD, &  27lg o, 2lg" o,
§ D, nm; n PN, i
or cm ™ Dp ; !
20 ( ) nm; o, i
- 26
0 (=1 I o I JI G I = = = < < [}
I 4 i e & o T
D S S S -
N AR T B0 BT o BT R BE O LB AR %
1 2(b).
48.144 nm
Fig. 1 Frequency histogram of ratio of different 118922729 em ™ & 1.80.1. 66.
modes particle number concentrations 53
to total particle concentration )
3.
17 nm 06:00
10: 00
2.2 17 29-31
2(a)
50 nm 13: 00
300 nm 19:00
4
1 07:00
2325
2 12:00
26-28
16: 00 19: 00
25000 —— TEERE 30 25000 PRSI
—a— dgs o BIRBIEHAHE
20000 20 000 - v
L q20 % .
élSOOO- =2 2 15000 -
% 155 &
% 10000 S % 10000}
o 4% B
§r 0% g
5000 i 5000 -
)
0 sttt L S8ccn 0 .
10 100 1000 10 100 1 000
Fif/nm HRifE/nm
(a) BiARS A (b) ALk

2

Fig. 2 The average size distributions of particle concentrations and fitting curve

in urban area of Guangzhou in summer
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Fig. 3 Average diurnal variations of particle number

concentrations in urban area of Guangzhou in summer
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