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This research aims to develop an electrodynamic balance (EDB) device capable of accurately reproducing the

physicochemical changes (aging) of aerosols in the atmosphere and measuring the rate constants of gas-aerosol

reaction systems in the atmosphere. These are among the most important factors to consider in assessing the

climate impact of aerosols.

I have developed an electrodynamic balance device that can hold individual particles in the air for a duration

comparable to the aerosol’s atmospheric lifetime, thereby simulating the atmospheric environment experienced by

aerosols. Using the developed EDB system, we experimentally evaluated the reduction in particle size due to aerosol

chemical reactions.

1. WRENE

PM2.5 128 & N 5 KA HIZRES 5 ok 1
(Z7aviv) &, HERICAST 2 KBz B -
WL (EERR) . FEZEMEE L TERA
EMET AL TRIBEDORK EERICHEDL L (H
%) %) (Seinfeld et al. Proc Natl Acad Sci USA
2016) B Z AXMHERNRIZ. EOEMR. 5. I
PR 2 52 RSN Y — v e g T
bo TNHOMEHE - HEBERMNRAIERTKRE D5
HWERICAZL ZANVF—DRE X (hms ) 12
FE L. TOMR, ABEEEEEE RITT,
7 aVIVOERE - BEMER O TG R
HIINEZ DL FALIC L > ThREEI NS, DT

O [Z7avIv] o [KECE] 2HHT 5720
i, =7 a OVRLR & EERR T H B EELL -
WU, BRI CH 5 ZEREEETE E O 8=
WZRREREZHOIZ LR TNIE R S v, LA L.,
IT7 BV NVHBEARS T — 5 OEREPEATH D
DIZD b O T, TOH L RMELE L O
HERMEZ RZICAWERE TV RV, ZDX) R
WA S =7 1 VIS RET R R LB %
TFHT 5 E TR RELAMHEEEZ D726 TEHR
DYPEDE LTI TS (IPCC % 6 KEF
fili 3. 2021)
KEHFIHHET 5% L DFAEHE, = 7ay
WHOKGIZHER L. =7 0V VT4 L3



A AR S 7E S & 4 53 4
2022 4EBE (55 54 1A1) Bh

g &5 &3, 2 TEHeR] LIS
N, RAZ70V VoA - ZEICKELSHFST
% (Su et al., Acc. M. Res., 2020) o ZHH %12,
I ABST DEAMPTOIH, 7 10V IVERAND
Wi, =7 a0V VAN OILHL. & L TRIBDIE
THAT L TV BD THM BB BIS 2 & AR
b TNHTRTOT O Y ADEAN) 72 S
HREEES LHMER RO, ZHKS RO E
BOLZIFRIZIZEAEEA TR, BHOFE
AL, (1) BRAIFREORIE. (2) RS
AL TT UV NVOLSMBISFER,. (3) KEILFE
TIUADIEH E L7z,
BASFRE (EDB) 1k, WELZ7a VL
T 2Rl S, R TR 2 hk~x 8
BEZEAt (B ZAXAR I EEZEAL) R BUBYE A R % 38
AL TEABS % MA I IS TR C & 2 FEEREE T
bHbo AWIZETILMEMA D EDB Z % L7z (M
D, RimAELE (AC) LEmELE (DC) ZEMT
%2 LT, REL TV BRI OKFE I & il
MO X ZnZhEl#EHL, =78y VoRAH
TOHFMIZILHS R A 7 —v (=4 1 HH)
T. EDBWNOR T2 ZHICRFET AT LD TE
726

W7 VT TOFEEBZREAT T BV IVHDEIZZR D
DOH LA+ Y OLMILRIZEH L. K
ISFEBRE AT > 720 REEA 4 >~ (NO3) 1d KRG
T, AR L. NO, RHmEEA + >~

Piezoelectric generator

Induction plate !

EDB chamber

BRARY - T2 - IxF— - RE 1 FR

(NOy") Z/ERT 572D MERCOREHIGE I E
wh 25, &IZHMERA A 1378 b LTS

& HONO &I 2o 2 AL, =
7N OHRPSEMICEIET S, 2 5I2HONO
BRI &) REALA Tk b HE R RILHI TH
%5 0H 7V HhNVEAEKT 578, HONO IZIEH I
HE¥% 7% OH ORiATH 5, —HTTT7 TV hp
5 HONO 25 L T LIBEORDWA T 5
729, [ CAHXHBE SRR FIC R b & =7 e V)L
DR FRENINE Do AW TIZBF L 72 EDB
VAT A EHCTI T O IR RSB 9 KT
B % EBRIZEHME L 72 (1K 2)

WERT =7 A% & ATEKEED S PM2.5 O
P A DN W E DL um FEFE D% % Microfab
HEOT 4 AR —% HWTHA S 72, EDB
Fx Y N—NOMIHREE . BSEHE A O BB
VAT AEFML, R BHEROBREEE
AT 8%ITMEL 720 K+% EDB F v > /3 —|Z
BAT HBEICIE. 400 V FREE 2 X DBV 72 8 AR
(Induction plate : K1) IZEIMIL., T4 ARV
Y= I LR T2 ZOR & @il STl
g7z, ZerfiRilE Lok T ofiE ik, EDB F v
YN=D S L —F =2 MG L2 OHEDEE )
HLTHERST 5, ¥t/ 050 FEFOTHFIC
M L7254 3 v 72Uk e L, Mie
LA bV & —E ORI g TS, AT b
W OREREALD DR FRRE L2 e L7 (K 3),

X1 EDB OEEX, TE



S SR sE S 5 53 4k
2022 4B (565 54 11 Bhk

NO4 + hv> O(3P) + NO,~
N He
HNO, 2 HONO(g)

RISWED EBEDEMNREY .
MFENPELAED

B2 WA 4 > DRALARISIC & B ERIEE

20
18+
16
14}
R )
E" myIEE
[;-T 1075 5 10 15 20

M. 20
= Dark
-

L]

161

14}
12t RIFEZEERLGL
10 :

10
KGR (h)

B3 (L) Sl LBk FE2ME. (F) SR
A DR TR

15 20

6% RG22 B IRE 145 17 um BRFEORL -
VR T REAY 12 pum FEPE & T 5 BERIZ &0 T
L. ZOBREAIEL Zolze —H TN
By RTREEBRIIEAE L0720 TRHDHE
R OHERA 4 OO K ) . HEAER A
o7 a b AbL. HONO & 72> T#EHL, =
T IVNOREERA F VBB L Tnwb Z & &R
L CTWb, IS OS5 T T 5 IR LR IR
BREAD I FE 572013, =7 aVIVNTOH O
REDVWD L7272 THbHEEZEZ LN, HEA
F Y ONGHEIFEH % Ol T 5 LS
NTWB720, A HRIETICONTH BER

BRI - T2 -IxIF— - Bi5 1 FPH

WA HEFHRINDL, LX) EDB Z1ER L,
7 1V VAL BOS % FENC Rl C & 2 FEBREE
IS B EDNTE

2. X (WMFRBROFER)

¥ KM, Surface Tension Measurement of
Deliquesced Aerosol Particle, AOGS2024 21th
Annual Meeting ([, 2024 4)

¥ KiE, Single particle studies of deliquesced
aerosols: multiphase reactions and surface tension,
Taiwan-Japan Workshop on Atmospheric Physics
and Chemistry (314, 2024 1) (BRFATH)

Ruifeng Zhang, Rikuto Minamikawa, Masao
Gen, Yongjie Li, Chak K. Chan, Heterogeneous
Hydrolysis of NO, Dominated by Interfacial
Reaction in Deliquesced Aerosol Particles (F1F-3%
TE L THEMETE)



