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Contribution of Physical and Chemical Properties to
Dithiothreitol-Measured Oxidative Potentials of Atmospheric
Aerosol Particles at Urban and Rural Sites in Japan
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Figure S1. Classification maps of air mass backward trajectory at each observatory. The angles of each sector based on the
line extended from each observation site to the east are as follows: (a) the Russia direction: 56.25-168.75°; (a) the China
direction: 168.75-213.75°; (a) the Pacific Ocean / Japan direction: 0-56.25° and 213.75-360°. We calculated air mass positions
every 1 hour and obtained 72 positions for each backward trajectory which were calculated from National Center for
Atmospheric Research/National Centers for Environmental Prediction 2.5-deg global reanalysis data with vertical motion
methods in NOAA HYSPLIT model. When >65% of 72 trajectory positions belong to a certain sector, we defined the air
mass as that coming from that sector. Additionally, when a certain sector has the most positions but <65% (<46 positions)
in trajectories, we used light colors in bar graphs of Fig. 2.
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Figure S2. Size distributions of MnO: particles used in the laboratory experiment. The specific sur-
face areas of the MnO: particles with volume median diameter of 1.51, 3.13, and 7.15 pym were 0.846,
0.482, and 0.164 m? g, respectively. These specific surface areas were calculated using the measured
size distribution data and density of MnO2 (p =5.02 g cm3), assuming ideal spherical shape. Condi-
tions of centrifugation are shown below. The MnO: particles were suspended in ultrapure water
with density of p = 1.00 g cm™ and viscosity of 1 =0.01 g cm™ s7. The maximum and minimum
slewing radii in centrifugation were 6.6 and 3.0 cm, respectively. The MnO:2 particles with VMD =
1.51 um were obtained from the supernatant liquid when the suspension was centrifugally classified
with revolution speed of 5000 rpm and centrifugation time of 13 sec. Those with VMD = 3.13 um
were acquired from the precipitate centrifugally classified with revolution speed of 1000 rpm and
centrifugation time of 13 sec. Those with VMD =7.15 um were acquired from the precipitate when

the suspension was centrifugally classified with revolution speed of 300 rpm and centrifugation
time of 37 sec.



Atmosphere 2022, 13, 319 3 of 9

(a) Yokohama (urban site)

o
g 30f P : T 1710 s00 F
g~ 5 1 ’ ol = g {400 ;l
27 o, 0 Jnid6 E. 2 q300
i : B i 2 0. 9 ‘nloB1, o % g
. i SO L o A B 3 o} drETiq4 B 3 1200
= 9\8\- g- 8 Grolg o'bfp L 8 """ ‘0'8‘6‘9 ; ogggo’ao‘* 2 =% fio B
{ it | H X E %
ﬁ ot ¥ ] 5 H ’0’ 8 0 0 g
08 —*
o
O 30
s 5 % 940 2 e © © o & IS: s
2 ™ LO1VTIg0 10 @0 (o ;S Q0 o R Ri0i0i0i0 &t g
Z o > O ©:0 L g
8 02 <& 0-+¢ o e g o 0 o (o o 08800 8' 80 10 : =l
& 00 0 =
3000f 0 2
7; A 15 °,
2000 VAT Y A ~
2 i 0 F
'& 1000 ﬁ A ﬁ A 3" B
¥ A Ripiaebia, a Binsas BhigaafssasaBan il
= o, a ol 8
'z 200 i ".B a:, ¥ id20 -;
E B 0 E = Al ﬂ . D a o E u ol 2
g o B E_,B B ‘g o uﬂ_g 10 &
5o 00 2
800 Qi i 8 ; i
- i 2
T, 600F ot B =
a o \ o v O H 4 =
2 400 o. 0. 8 0. -8.'50' 8. o Sin-- o Qa =
= Vol Lo} oiniin o ]
9 200 Lo ° o8 880 0398‘;68(,"3&989 ’ =2
0 i 0
50001 ;
7 4000 PN jq :g g
L A ' H 3 -
E;m & 4 gg 8 8 8-"6 8 o 88 38 4 2
8 1000} ot 8 Lo QO 9'9‘3‘0 80%8 DG U
ok i 5 =
2020/10/01 2020/10/26 2020/11/20 2020/12/15 2021/01/09 2021/02/03 2021/02/28 2021/03/25 2021/04/19 2021/05/14 2021/06/08
Date
(b) Noto (rural site)
g 25 5 s00 T
E — 20| ‘ 4z g 400 El
5?515 ‘ 3E.2 300"5T
o0 2 o —
s 210 ey 2 E 3 {200
& s s Oix -8 L HOUR L Lo PN 1=+ % Lo E
K 7] o ‘8 @' Do BB V10 s 0o -
7 05 = =5
z 04 R o :g £ o
= 03 0 ! 010, [« - g 3
Ak 0 NS R i Ol e ..., O 8
%‘ 02} o0 O 8 8 —8-:8‘"0' o A-O-~.:g 8 g o X g 0 140 E.‘_‘E
0.1 o D o OV M VTl Q-0 {20 F,
& ooki® © -0 L M 0 =
_ 300p oz
g sk A g <
H N ~2 ................. A A 5
' = 100F ALAA P o M A e
g h
%k ARl AAﬂg A “ﬁ--A . E
— 300f a 0 B
; 2000 =] o E 20 3
o100 o A o 10 B
g, R L z
00 =
— 600F s B
g. 400 S 0 2
o Qi B Q@] E 35 2
x o-lat TR 180 fote : 3
ot do
| b 80 2
T 3000 2 60
g
& 20000 NS O {o 2
o BT Q. ; =
L 8 Qi g A < 4
B 090889 8 0'8808" BBuo o [ 3
202010/01 20201026  2020/11/20  2020/12/15  2021/01/09  2021/02/03  2021/02/28  2021/03/25  2021/04/19  2021/05/14  2021/06/08
Date

Figure S3. Temporal variations in physicochemical parameters and oxidative potentials at the two sites: (a) the urban
Yokohama site; (b) the rural Noto site. Temporal variations in physicochemical parameters and oxidative potentials and
at the two sites: (a) the urban Yokohama site; (b) the rural Noto site. Average PM2.5 mass concentration (black), LDSA
concentration (red), and OPvDTT (blue) are shown in the first layer. In the second layer, the specific LDSA (red) and
OPmDTT (blue) are shown. Atmospheric concentrations (black) and the proportion (red) of NO3-, EC2, total EC, and total
OC are shown between the 3rd and 6th layers.
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Figure S4. DTT activity of single component particles and standard materials: (a) CRM#28, ATD, CRM#30, graphite, am-
monium sulfate, ammonium nitrate, oxalic acid, SiO2, and kaolinite; (b) KCl, K2504, ZnO, ZnSOs, MnSOs4, and PbO2 com-
pared to CRM#28; (c) MnO2, Mn30Os, and humic acid compared to CRM#28.
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Figure S5. Relationship between the PM25 mass concentration and OPP™T colored by the proportion
of Oprro.

Table S1. Correlation matrix for OPvP™T, PM25 mass concentration, LDSA concentration, and chem-
ical components: (a) the Yokohama site in fall/winter; (b) the Yokohama site in spring; (c) the Noto
site in fall/winter; (d) the Noto site in spring. The matrix of the Noto site in spring (d) excludes the
data of the extremely high OP.P™T event.
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