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The behavior of ultra-fine particlesin the roadside atmosphere
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Kazuhiko SEKIGUCHI, Masahiro YASUHARA,
Qingyue WANG and Kazuhiko SAKAMOTO

Field measurements of size-resolved particle number concentrations of PM,s and ultra-fine particles

(UFPs) (< 0.3 wm) were performed using an ultra-fine particle counter (UFPC) at roadside and indoor/outdoor

of a building located about 50 m away from the roadside. Similar behavior of both UFP and PM, 5 were found

for number concentrations at all measuring sites, and it was made clear that the wind speed influences UFP

concentration more significantly than rainfall. In addition, high correlations between UFP concentration and

nitrogen monoxide (NO) and elemental carbon (EC) concentrations indicated that the particles emitted from

motor vehicles, particularly diesel emission particles, are transported near the building and penetrated into the

indoor space of the building. Furthermore, since the indoor/outdoor ratios (I/O ratios) of UFP and PM,;

increased when a fan ventilator was used, it was thought that UFP and PM, 5 come into the building through

the gaps between windows and doors with the walls.
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Fig. 1. Structure of the UFPC system.
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Fig. 2. Map of the monitoring locations, Saitama
and Kawasaki (left) and the room layout in the
building 4F (right).
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Fig. 3. Behavior of particle number concentrations at the
two sites, A and B, and meteorological parameters during
the measurement period.
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Fig. 4. Comparison of UFP number concentrations
between Site A and Site B.
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Fig. 5. Variation of particle number concentrations
at Site B and precipitation in December 5, 2004.
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x10° Table 1. Correlation coefficients between UFP number

concentration and OC, EC, nitrate, sulfate concentrations at
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Fig. 6 Relationship between UFP number concentrations
and the traffic at Site A from 0 a.m. to 8 a.m. during
measurement period (except Augast 6).
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Fig. 7. Behavior of particle number concentrations at the
sites of (a) indoor (Site C), (b) outdoor (Site B) and (c)
roadside (Site A), and (d) NO concentrations at the two
sites, indoor (Site C) and outdoor (Site B).

Table 2. Average of the particle number concentration ratios
and correlation coefficients (r) between sampling sites

I I
Particle size (um) O/R* (n=$éRs4) 110 (1)** (n2’$é32) 1/0 (2)** (nﬁg;,) 110 (2) / 110 (1)***
0.01-0.3 0509 0.78 0.216 0.56 0.465 0.76 2.16
0.3-0.5 1.06 0.99 0.297 0.92 0.730 0.87 2.46
0.5-1.0 1.16 0.99 0.251 0.90 0.632 0.91 252
1.0-2.0 1.14 0.97 0.153 0.85 0.409 0.90 268
2.0-25 1.64 0.95 0.059 0.56 0.159 0.72 2.69

* O/R: Outdoor (Site B) / roadside (Site A).
**1/O: Indoor (Site C) / outdoor (Site B). (1) without ventilation, (2) with ventilation.
***1/0 (2) / /0O (1): Increased rate of 1/O ratio by ventilation.
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Fig. 8. Daily variations of (a) OC and (b) EC at the sites
of roadside (Site A), outdoor (Site B), and indoor (Site C).

Table 3. Correlation coefficients of particle number
concentration at each particle size with NO, and PM,
EC and OC fractions

NO EC ocC
Pa(r:lirc:;e size Ou_tdoor* Indoor** Ouidoor* In(joor** Ouidoor* Ingoor**
(n=171)  (n=174) (n=25)  (n=24) (n=25)  (n=24)
0.01-0.3 0.78 <0.05 0.82 0.55 0.59 0.46
0.3-0.5 0.56 <0.05 0.59 0.64 0.79 0.83
0.5-1.0 0.50 <0.05 0.61 0.62 0.81 0.82
1.0-2.0 0.49 <0.05 0.65 0.63 0.84 0.78
2.0-2.5 0.51 <0.05 0.67 0.54 0.84 0.52

*QOutdoor: Site B, **Indoor: Site C
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