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Elucidation of the Electrostatic Charging State of Ambient Aerosols
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Kelvin Probe Force Microscopy (KPFM)

Exposure to atmospheric aerosols is considered a serious concern for human
health. To understand the adverse effects of aerosol particle more accurately, we need to know its
physico-chemical properties. In particular, it has been reported that the deposition of particles in

the respiratory tract could be enhanced by the surface charge of particulate matter. In this study,
we tried to elucide the electrostatic charging state of ambient aerosol particles. In FY2014, we
measured the net electrostatic charging state of PM2.5 collected on filter media using two
independent methods, a Faraday cage method and a surface potential measurement. In FY2015, we
developed a measurement method of the electrostatic charging state of individual ambient aerosol
particles using Kelvin probe force microscopy (KPFM). In FY2016, charging state of aerosols was
measured using an electrical mobility method with parallel electrode plates.



2.5 um PM2.5

2009

o

Kelvin Probe Force Microscopy (KPFM)

@ O

PM2.5  PTFE

PM2.5

PM2.5
KPFM
0 nC
PM2.5
-2.0 nC
PM2.5
1
PM2.5
48 42 (87.5%)
36 (75.0%)
PM2.5
1 PM2.5
[nC]
n
PM2 5 2.0 2.2 73
(n=73)
(1=72) 0.1 1.0 72
(n=34) 0.2 05 34
KPFM
PTFE
KPFM
KPFM
KPFM cch
SEM



KPFM

SEM
2 KPFM
1

+50 mV  +50 mV
-50mV -40mv KPFM
30 SEM/EDX
25.00um

250.00nm

25.00um

25 30
5%

20 40

=3

(r? = 0.86)
(r’=0.27)

0.3-0.5pum

40 |

1. Ogino, K., Nagaoka, K., Okuda, T., Oka, A.,
Kubo, M., Eguchi, E., Fujikura, Y. (2017)
PM2.5 induced airway inflammation and
hyperresponsiveness in  NC/Nga mice,
Environmental Toxicology, 32 (3), 1047-1054,
doi:10.1002/t0x.22303.

2. (2017)

, 27 (4), 37-40.

3. Okuda, T., Yamazaki, H., Hatoya, K.,
Kaneyasu, N., Yoshino, A., Takami, A.,
Funato, K., Inoue, K., Nishita, C., Hara, K.,
Hayashi, M. (2016) Factors controlling the
variation ~ of  aerosol  surface  area
concentrations measured by a diffusion
charger in Fukuoka, Japan, Atmosphere, 7 (3),
33, doi:10.3390/atmos7030033.

4. Hatoya, K., Okuda, T., Funato, K., Inoue, K.
(2016) On-line measurement of the surface
area concentration of aerosols in Yokohama,
Japan, using the diffusion charging method,
Asian Journal of Atmospheric Environment,
10 (1), 1-12, doi:10.5572/ajae.2016.10.1.001.




6.

1.

3.

4

Lenggoro, .W. (2015)
Kelvin Probe Force Microscopy

, 30 (3), 190-197,
doi:10.11203/jar.30.190. 2016

Okuda, T., Yoshida, T., Gunji, Y., Okahisa, S.,
Kusdianto, K., Gen, M., Sato, S., Lenggoro,
LW. (2015) Preliminary study on the
measurement of the electrostatic charging
state of PM2.5 collected on filter media,
Asian Journal of Atmospheric Environment, 9
(2), 137-145, doi:10.5572/ajae.2015.9.2.137.

Okuda, T., Yamazaki, H., Hatoya, K.,
Kaneyasu, N., Yoshino, A., Takami, A.,
Funato, K., Inoue, K., Nishita, C., Hara, K.,
Hayashi, M. (2016) Aerosol surface area
concentrations measured by a diffusion
charger in  Fukuoka, Japan. 26th
V.M.Goldschmidt Conference, P230,
Pacifico Yokohama, Yokohama, Japan, June
29,2016.

(2015)
56

2015 9 17

Okuda, T., Takashima, T. (2015) Measurement
of the electrostatic charging state of ambient
aerosols. 9th Asian Aerosol Conference,
P1-056, Kanazawa Tokyu Hotel, Kanazawa,
Japan, June 24, 2015.

Okuda, T. (2015) Advances in measurement
methods for PM2.5 monitoring. 2nd
JST-CAS Workshop on New
Environmentally Sustainable Systems for
Japan and China, Fuji Calm, Fujiyoshida,
Yamanashi, Japan, April 18, 2015. [invited]

K. Kusdianto

Lenggoro (2014)
PM2.5 31

Wuled

2014 8 8
(2014)
31

2014 8 7
(2014) Kelvin Probe

Force Microscopy
31

2014 8 6

Lenggoro, I.W.

2016
Kelvin Probe Force Microscopy

2016 9 1

http://www.applc.keio.ac.jp/~okuda/

http://www.applc.keio.ac.jp/~okuda/research/inde
x.html

@
OKUDA, Tomoaki
@
(©))
LENGGORO, I. Wuled
(©))

FUJIOKA, Kentaro
OKAHISA, Shunichi
KITAGAWA, Midori
TAKASHIMA, Taku
YOSHIDA, Tetsuro
GUNIJI, Yuma



