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Characterization of Ultrafine Particle Size Distribution in the Urban Atmosphere

of Hangzhou in Spring

XIE Xiao-fang, SUN Zai, YANG Wen-jun
(College of Metrology & Measurement Engineering, China Jiliang University , Hangzhou 310018 , China)

Abstract: Continuous measurement and analysis of the atmospheric ultrafine particle number concentration were performed in Hangzhou
from March to May, 2012 by using the fast mobility particle sizer (FMPS). The result showed that daily number concentration of
nucleation mode (5. 6-20 nm) , Aitken mode (20-100 nm) ,and accumulation mode (100-560 nm) particles, and total particles were
0.84 x10*, 1. 08 x 10*, 0. 47 x 10* and 2. 38 x 10* cm *respectively. The concentration of Aitken mode particles was higher than that
of other mode particles in sunny day. The nucleation mode and Aitken mode particles usually started to increase around 10:00-11:00
and ended up after 3-4 h. This indicated the solar radiation promoted the formation of new particles. Human activities caused the
concentration distribution of each mode particles having an obvious difference between workdays and weekends. Combined with the
meteorological factors, analysis showed that the wind speed and wind direction also directly influenced particulate concentration. The
analysis of particulate concentration and visibility showed that the concentration of accumulation mode particles had a negative
relationship with the atmospheric visibility, while those of nucleation mode and Aitken mode particles had a slight influence on it.

Key words : number concentration; fast mobility particle sizer; ultrafine particles; size distribution; Hangzhou
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Table 1 ~ Weather conditions during the sampling period
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Fig. 1 Particle size distribution in Spring
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Table 2 Comparison of different size particle number concentrations at different cities
HulX W) st 1) ok RO B/ om 3 SR
B AL ZMRER TR SOk RE
R — 5.6 ~20 nm 20 ~ 100 nm 100 ~ 560 nm 5.6 ~560 nm
Bl 2012-03 ~2012-05 8 400 10 800 4700 23 800 AHHFE
b 2005-02 ~2005-03 17 500 32 000 4000 53 500 [19]
LKy — 3 ~20 nm 20 ~ 100 nm 100 ~1 000 nm 3~10 um
Jeat 2004-03 ~2006-03 9 000 15900 7 800 32 800 [20]
Je 2007-07 ~2007-08 7 500 15000 7 100 30 000 [21]
VG g B Sl 2001-07-20002-07 9700 10 100 2170 21988 [22]
Ry — 10 ~20 nm 20 ~ 100 nm 100 ~1 000 nm 10 ~1 000 nm
At 2006-07 ~2006-12 9 686 26232 3326 26 435 [23]
IRl — <30 nm 20 ~100 nm >90 nm —
L R 2006-10 ~2007-10 7257 2848 1930 — [24]
2007-10 ~2008-10 5336 2019 1449 —
R 1997-05 ~2001-03 7 000 6 500 1000 — [25]
2001-06 ~2003-02 5 500 4000 1000 —
Ky — — 10 ~ 100 nm 100 ~1000 nm 10 nm ~2.0 um
Fext BRI 2003-11 ~2004-03 — 19700 55200 25 300 [26]
2004-04 ~2004-08 — 10 100 26 500 12 800
K3 BRI FEHIERE x10*/cm 3
Table 3 Average number concentration of particles x 10*/cm ~3
S MOPHI(14 d) R (3 d) MWR(7 d) £7(4 d) fe/IMAE RRE
Bt (5.6 ~20 nm) 0. 84 0. 62 0.74 1.17 0.22 1.53
FARZAEZ (20 ~ 100 nm) 1.08 1.26 0.96 1.16 0.30 2.13
BRI (100 ~560 nm) 0.47 0. 49 0.45 0.47 0.22 0.91
SIBURLY (5.6 ~560 nm) 2.38 2.36 2.15 2.80 0.85 3.53
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Fig. 2 Diurnal variation of particle size distribution
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Table 4 Comparison of particulate number concentration

in weekdays and weekends x 10*/cm ~3

B TAEH (10 d) JAAK (4 d)
A (5.6 ~20 nm) 0.95 0.57
FZHHZS (20 ~100 nm) 1.09 1.06
RIS (100 ~560 nm) 0.48 0.43
B (5.6 ~560 nm) 2.51 2.06
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Fig. 3 Diurnal distribution of total concentration

in workdays and weekends
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Table 5 Influences of wind speed and wind direction on daily average concentration of particles in different modes x 10*/cm =2

A/ m-s ! IERVAG!
(S | 1.0~2.0  2.0~3.0 >3.0 0~90 90 ~ 180 180 ~270 270 ~360
W KA/ d 4 7 3 5 4 3 2
BREZS (5.6 ~20 nm) 0.72 0.72 1.28 1.03 0.75 0.41 1.18
TR (20 ~ 100 nm) 1.37 0.92 1.08 1.14 1.18 1. 00 0.84
FHERARZS (100 ~560 nm) 0.51 0.50 0.37 0.48 0.47 0.43 0.56
JAIBURL (5.6 ~560 nm) 2. 60 2.13 2.69 2.62 2.40 1.83 2.58
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Fig. 4 Diurnal variation of atmospheric visibility and particle number concentration
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