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EERLTWD, ZOX DT, PR ITAFTET D AR Fe A BFcrus & HE N S HT
LEZOHND, £72. FeX°BC NEEL TWAES D CaS04-2H,0 ([ZHEL Lz A~
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I ROIRNEIL AN SADHELL L T D b HENCH H— T, WE TR DHEADH
HZEHBLHMBNTWND, L., ARIOBHGEFR) b BHOW)IEHIC S £ b& T
B ORI HULIS IZIXZE A EEENTE 5T, LEEOWJIEHL & HULIS O
L0 ARRIC 2o T2,

/N o — D EER 72 &
SPEC & > —%tD/ N TT 2 o — % BEICHE AN A TR L D (i 2 IR R E

5 £ 3



DTV D, PMys D/NY =B L Tk, FTHEbEZ2ED TS,

O#E

R L7 — B E W TE I 21T > 72, BLERMEICHB VT HEE
ﬂ@TﬁM%@@Hm%kﬁ@mﬁéﬁ%mﬁﬁiTD/»¢Kﬁﬁ#é:gﬁ%g
TR DI E . RN ZREERPI S0 H 5, RAEEIZ RN AT REORIFEL b &
D LY ORI R AT O o

1,000 FLL b CHEAEMICEDR L TF IV,

RiAEFND
AR

[ %6+ R EFRX]

1. Kohei Sakata, Minako Kurisu, Yasuo Takeichi, Aya Sakaguchi, Hiroshi Tanimoto, Yusuke
Tamenori, Yoshio Takahashi, Atmospheric chemistry of iron with organic ligand to
enhance its solubility, in preparation (£F £ N 58 T 1E).

2. Kohei Sakata, Yoshio Takahashi, Shotaro Takano, Atsushi Matsuki, Aya
Sakaguchi®, Hiroshi Tanimoto, First result of titanium speciation in
size-fractionated aerosol by X-ray spectroscopy, in preparation.

3. Kohei Sakata, Aya Sakaguchi, Takano Shotaro, Yoshio Takahashi, Hiroshi
Tanimoto, Development of quantitative method of sulfur and phosphorus by
inductively coupled plasma tandem mass spectrometry with internal standard,
In preparation.

[FaFERR L]

4. (OKohei Sakata, Yoshio Takahashi, Minako Kurisu, Atsushi Matsuki, Aya Sakaguchi,
Hiroshi Tanimoto, The importance of chemical speciation of trace metals in aerosols on air
quality and human effects, IGAC-MANGO Meeting, Science Workshop, and Training
Course, Nainital, India, 2019/11/28-12/1. Oral presentation.

5. O B, B IEE, il L3, W &, K B, &% XU, &fF %R,
BUAIEEIZE S &R—AHEALF O RKIRFRISIZBE T 2878, 5 24 BIRKULF 5T
Fas, WHAR, 2019/11/5-7. HEAFEE.

[Z DR ]

AEFE D ERLEREEAIEET (NIES) DOAMIEEAR D BRI K ES A B 25 O 3 BTk DL 3
L OEEE~DO SN HERBRBEIFZE v Z — (NIES ik KD ¥ > 7 —) DORFRT &K
R LTEHI, ANTRHMEIC B W T H @OV 2 570, £o. RNEEOE RN 72k
RTEHLWVN, AFFETHLEHA L TV ARIKRT 7 v 7 #FEB L-H#lT ey i
7V T FIECTREE DVEAL AR TOSEENE (30 fURG) 2% E Lz, Zhbo
Z LMD NIES DKM FERT 57 7 b U —F O—BR TREERFEITB T 28I OTks
WL CHBIEI T b EDbE L ED TV D,

BEIER S O ERXOEE
6. WM B, =7 u A0s Y~ ARIIEOMRIC & S Mk GE ORRE L KA
SIS O B DR, WL

KIRFERM IR, L2 —FERCIN L DL, QHER, ¥R - BRI - MERCFEOTEICONT

AL TREW,

RPN TG AT, BEEBRICHRE L TRSV,

6 £ 3



=0 3 (GLRFIT)
2 0 1 9FEEERKFERHAERRENEEE L Z—

EFEAFE BRRBEE

(50 237%) LEEE ko~
WHAEAR | ¥R & A H
MR | B PEE .
g - Wk TN RFRFER i Tehe - wedoe
T819-0395
WAESEEAT | AR XTEN 744 JUMN KRS v L 8% R R 5 B 569 5
TEL 092-802-4606 FAX 092-802-4606
E-mail simasaki@agr. kyushu—u. ac. jp
M AR . WFZE AR .
PR | O R it | o i
O &g &t R T R (2 4) P
M BB YREE I OB & F ORI BT S5
O BESZLOMEREC RIE T BT A BFgE
WFZe 8 | B ERER & ARIAES 3 R A RS
O HSEREE Ok T B B BFe
O Helglae /b Al B 2 F%e
FRFERRRE | FARHED HERIR L 7= MBS HERE =1 7 — BREE DNA % FI Vil 2 B RE R O
7‘3/—'—-
a}%;y@ TRk 3144 A 8H~ 424 38 27TH
Ty — =y A = A== I AN
e EREWH SAGH BEo#EE Eaiith

1 £ 3



W
) KR - e
K 4 BB | s S
FHBF DR
- " TR |, Mp
R | EIREE Rl HEHf= NGS 7 — X fift it
. bis 7 g2 _ .
S T bl P 7 DI
B B HAWERZE | L B
" T I bl P S b
L
i 5L A A% B
b mogs | SO e arm
2N
i o B H AR .
Y R el T =7 DU
i | ST e NGS T 4 fifbF
N KB | 1 % W o
[ H=E 48t e app g 4 DNA ffH} « & & PCR
S AN SRR A S LRI A AT, A MR T LT &L,
WA WiE () Sk
maEcER |
sty W HERR Y = 7
SyiakEl
SIFLERE | R =

£ 3



WFIE B Y -
Wirisnb
AR

EE - BRI, BRI KBEESNBEARECTHEZ > TRBY, BHAUED
ERER~DEEBENBREIND, Lo TRENSIBIEE TCOAEMHEEDHETE ik
DN METH D, — 5 THFEMFOEMNAEREFR~E K L, BiE DNA 2 H
WA 2R T 5 2 ERAEELE 7o oo b 5,

AFFEDORFE : BREE DNA O FEZ RO ERE = 72 H LS 7220, AR
ZECITANESIED 2 Eer Outus, CREE) ClEEHEEY a7 28Il &
JEHEREY /5 DNA ZfhHits ., f3E (2 b= KU 7 12SrRNA), EHE (18S rRNA).
JEREY) (psbA) . EAZAEW (18S rRNA), B L OEEME (16S rRNA) T4 5
2= N—Y VT T A ==LV EEEG -BLY A PCR CHENE, MRS Z fEme L.,
BIBIIFAE LT A RET 5, S 5T, #0210 I I AR EENOHEE L
BREOEMRAEIZL Y, 2 BATOaTIZBIT 2O 2 ER L g5 2 &
2k, AYHOBILEHEET S,

B SNBRRE : AFEIC LV EBREE DNA &2 Wi AR ILHLE. BRBOAY
FHOZENI NI D, AV ORETE JFIEDSHENL S, EOEREROFH L
IBEOHEENARE L 725 EWIFF S D, AFEIL, IWHMERE L. BN O~
IR CERMARETH Y . & HICHIELS T ThBEDAEWIEOHEE D FTHE & 72
D, TOIEAPEEEIND,

MBI L FHETEHI L TRIV,

3 £ 3



FIH - wF5E5E
TENES - 155
VAP S

%1, 000 FLL b CHEAEMICEDR L TF IV,

2019 4F 7 AIZILHILERN O 2 S bR =7 (19TB-5: 31 cm, 19TB-12: 23 cm) %
W BRI LT, BB AFZEERICZEFDIRD . R A IS 1 cm TODATARZ 53 B4 | i
FHRAE LI H5ATAAD—ERABEEE DNA T &L TR BRI LT, ZE0ITERRIE
EEOMENTFHE U=, BAE, 19TB-5 IZ W THENT 2D TWD, 7 D=7 (2-3 cm, 56
cm, 10-11 cm, 15-16 cm, 20-21 cm, 25-26 cm. 30-31 cm) Z N TER-210 {EIZ A HERE H
JE DFRMTZAT o 7248 B CE E ) . KJE0>H 15-16 cm OHEREEE L 0.603 g/cm?/y.,
15-16 cm 235 25-26 c¢m (% 0.240 g/cm?/y. 25-26 cm 7> 30-31 cm 1% 0.066 g/cm?®/y EHE
TEESIU DB LR DI ORI THERE B AN N A5V L+ ILiB I3 HHERE
BRI DAL R ST, SO HERE IR FE D | A8 (30-31 cm) T HEFE A
89.6 4ERT (1930 4F) LB ENT-, S B ELITHATE Z IO TR EMARHEREREZHEE
THTETHD,

BrBE DNA AT IZ Wi, ERGRIEZETT 72 T IS A, 23-24 cm BL TN 28-29 cm &
DF 9 BV T NBLENENIRIER 2.5 ¢ ZELEL . 747 4D DNeasy PowerSoil
Pro Kit %\ T DNA Z4hH#4 . WO ¥E (Abs260 nm) (2&V DNA E4IELTZ, £ Dk
B ERBOSELFERRICHENDIEBICHT T DNA &2 L., FEoEs Lt
IZ DNA BRI TWVALE X LI, RICZISDBIZHOW TR AR — A A2 LA
HEMI7REREE DNA fi#NT 21T o7, MRS AMEL T BiEO LRIBOR RE2EI1Z, 2T
HDIEE SN2V EIE, BXEA LT IUE TR LT, B AT BRI EN
JEDNRWE YR T CHIE T, MO A B A T S R REMERH L0 A AEY
(psbA FHIE) B L OERZAEM(18S rRNA FHIBOAZ A RO Gl LTz, ZNENDEMEED =
=N NV T T~ — | IVEENE G RS Z PCR CHIME®  HEIEECS 2 fat L, e ARk
AW TR 2600, ERZAMCTIIHK 3400 @ operational taxonomic unit (ZE#fE%EIZITEL) %
1877, 90 ERREEMALE 2 HNDEIREIZ B W Tl E o B S W S OB G 705
HENTEY, ILICHET — X Tho, LB LRIBEO KA GO T, AW
FHOZSEIZ B3 DT ORI 2 WS 35,

FiAEND
R

MIREMCHEER, Lo —FRERCLIMNC L D5E, ABERER, FER L - BRI - HERIEFEOTEICDONT
RHE LTRSSV, BERBHIESE, MIEEERICHE L TTFSW,

4 £ 3



B0 3 (GLFRFgL)
2 0 1 9FEEERKFERHAERRENEEE L Z—

EFEAFE BRRBEE

(50 2372) TJrh Fxv buAg
fEthFH A Rk 20204F 4 8 H
H35# K4 | Pham Chau Thuy &
B ERR 7 Vietnam National Univeristy of Agriculture,Lecturer
ST | |
R Trau Quy, Gia Lam, Hanoi
TEL +84-903268455 FAX
E-mail Pcthuy@vnua.edu.vn
e ]
D SN SN A 7‘1: V4 EYA
RO BRI Ok | BHUE &
" M gL " Clilkfe
e e O ] O 2
0 EFMEETREENRE | D BHER(ZH)
M BREGYCERE AL & £ OB HHF5E
O BREEAALDMERRIZ KT8 B4 D158
R O AR AMtE0LAITES 20158
O  HUISRBREE DRk TR B9 2 AF5E
O  Frsd Al REZR AR BE - 2 40T
- Comparative research on atmospheric PAH and NPAH between
e . . . .
rice straw burning area of Hanoi and automobile area of Kanazawa
e gz e
BFoEoh 20194 4 H 1 H~ 2020 4 3 A 31 H
1w

1 £ 3



oy — Ning T
e ing Tang
I
; KL -
xK . SHNE
# O Py AENE
FARFOFEIR
Vietnam
- Pham Chau | National
iH Lect
o Thuy University  of cetuter
Agriculture
i K A i
7 Ning Tang anazawa ssoclate
%ﬂ University Professor
ik . ) Kanazawa Associate
Akira Toriba . )
N University Professor
- Kazuichi Kanazawa Professor
Hayakawa University
% AR SR LR 2R B AE, ERROMBE TRL T TS0,
YE 4 e (IR AUBHK
PMy s Solid 60
FREE I
L7=alkt
BT akEk _
PM;s Solid 60
57 LTkt

2 £ 3



WF7E H Y -
Wrsshsd
DES

KA L FHEZENI L TII,

The object of this research is to find out the difference of atmospheric PAHs and NPAHs between
in automobiles and biomass burning area. For detail purposes, the research ~ determine emission
profile from atmospheric particles in open rice straw burning area of Hanoi, focusing on emission
factor of PAHs, NPAHs. The detail quantification of these toxic compounds is to be compare
with those in vehicles area (Yamashina, Kanazawa) to assess characteristics of atmospheric
PAHs and NPAHSs in rice straw burning area in Hanoi, Vietnam

Expected scientific outcomes

e The characteristic of PAHs and NPAHs distribution in rice straw burning area in
Hanoi, Vietnam

e The difference between atmospheric PAHs and NPAHs in vehicles and rice straw
burning area.

e Impact assessment of rice straw burning on air quality in Hanoi
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- The experiments were conducted to collect PM2.5 and total suspended particulates (TSP) prior
to and during burning in suburban areas of Hanoi.

- Analysis Nine PAHs and 18 NPAHs using the HPLC-FL system in Kanazawa University.

- The results showed that the proportion of RS burning affects to seasonal harvest variation of
PAHs emission in atmospheric environment. The levels of nine PAHs from RS burning were
254.4 £ 87.8 pg g—1 for PM2.5 and 209.7 + 89.5 ng g—1 for TSP. We observed the fact that,
although fluoranthene (Flu) was the most abundant PAH among detected PAHs both in PM2.5
and TSP, the enrichment of Flu in TSP from burning smoke was higher than that in PM2.5 while
the contribution of benzo[a]pyrene (BaP) and indeno[1,2,3- cd]pyrene (IDP) in PM2.5 from
burning smoke were much higher than those in TSP. This research found that 1-nitropyrene (1-
NP) and 6-nitrochrysene (6-NC) emit from RS burning with the same range with those from
wood burning. The 2-nitrofluorene (2-NF) and 2-nitropyrene (2-NP) released from RS burning
as the secondary NPAHs. This research provides a comprehensive contribution characterization
of PAHs and NPAHs in PM with different size emitted from traditional local rice straw burning
in the north of Vietnam. The results help to clarify the environmental behavior of toxic organic
compounds from RS burning in Southeast Asia.

31,000 FLLE CERARIZEER L TFE W,
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- The results were published in a paper

Pham, C-T.; Boongla, Y.; Nghiem, T-D.; Le, H-T.; Tang, N.; Toriba, A.; Hayakawa, K. Emission
Characteristics of Polycyclic Aromatic Hydrocarbons and Nitro-Polycyclic Aromatic
Hydrocarbons from Open Burning of Rice Straw in the North of Vietnam. Int. J. Environ. Res.
Public Health 2019, 16, 23-43, doi:10.3390/ijerph16132343.
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Asthma is a disease of high prevalence and severity in western developed countries,
including in Japan and is rapidly increasing in developing countries. Air pollution and
dietary fat are among the recognized risk factors for the development and sustenance of
asthma. Hence, it is plausible that the concomitant increases in both dietary fat intake and
in urban air pollution exposure account for the rapidly rising asthma rates seen in Asia,
where high-fat diet has increasingly been adopted, especially among children, while urban
air pollution has worsened over the last decade. However, the mechanisms underlying
these risk factors remain largely undefined. Preliminary studies support our hypothesis that
these risk factors can prime the lung to a proinflammatory status that may be associated
with an imbalance of inflammatory and immune cells and altered signaling pathways,
leading to the disturbance of the epithelial and mucosal immune systems and impairment
of innate and adaptive immune function. Consequently, these immunological changes
result in a heightened sensitivity to allergens, an initial step in the pathogenesis of allergic
asthma via the activation of immune cells such as dendritic cells and Th2 cells. As no
studies have so far explored the potential synergetic contribution of air pollution and
high-fat diet to asthma pathogenesis, the proposed study is designed to examine biological
mechanisms by which these two risk factors lead to allergic sensitization and the
development of asthma. A novel exposure protocol using Beijing’s and Kanazawa's air
particle in a reproducible mouse model representing the healthy lung (C57BL/6J mice)
will be used to examine whether air pollution exposure and a high-fat diet affect,
independently and/or synergistically, a well defined asthmatic profile comprised of
molecular biomarkers, cellular responses, immunological markers, histological changes,
and lung function parameters. This approach allows the delineation of underlying
mechanisms and modulating processes for asthma, including toll-like receptor (TLR)
signaling pathways, epithelial/mucosal function, lung remodeling, surfactant function,
inflammation, oxidative stress, and lipid metabolism. Since insults during early
development may lead to alterations of gene regulation through epigenetic mechanisms,
which can hyposensitize the body’s response to subsequent immune challenges, the
proposed study is also designed to examine whether exposure to air pollution increases
asthma susceptibility and, if so, the underlying mechanisms.

MBI L FHETEHI L TRIV,
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In the present study, we used exposure chambers for studying the health effects from
ambient air particles on animals. Two identically sized stainless steel made chambers were
placed side by side in a clean-level air-conditioned room, which is located in a heavy traffic
area in Chaoyang District in Beijing. There was a high efficiency particulate air (HEPA) filter
in the inlet duct of the filtered chamber, and the exposure air was induced directly from
ambient in the unfiltered chambers. The removal efficiency of the HEPA filter was 98.99% +
0.86% for particles larger than 2.5 pm in diameter. The real-time concentration of PM» s were
monitored by online portable PM> 5 sensors. The temperature inside chambers were controlled
at24 +1 °C.

8 weeks 64 male BALb/c rats were used and divided into 8 groups, as shown in Table 1.

Table 1 Animal grouping

Abbr. | Group Abbr. Group

C Ctrl A Asthma

CP Ctrl + PMzs AP Asthma+ PM; 5

CH Ctrl + high fat AH Asthma+ high fat

CPH | Ctrl +PMy s+ high fat APH Asthma+PM; s+ high fat

Our result showed that in ctrl mice, both the individual treatment of PM» s exposure and
high fat diet impaired the morphology of lung, and the combined effect PM> s and high fat
cause more serious damage to the lung. In asthma mice, the level of impairment in lung was
more serious after high fat diet than that in PM2 s exposure group. Similar with the ctrl mice,
the combined treatment of PM, 5 and high fat cause more damage in lung.
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Fig 1 The concentrations of IgE in different groups
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The results of IgE showed that in ctrl mice, only the combined treatment of PM» s and
high fat caused the more secretion of IgE in lung. In asthma mice, there were more IgE in high
fat diet group than that in the PMa s exposure group (Shown in Fig.1).

Regarding to other inflammatory factors, we detected the gene expression level of 1L4,
ILS, IL10, y-IFN and TGF-B in lung and the concentration of these factors in BAL. In ctrl
mice, both the individual treatment of PMs exposure and high fat diet increased the
concentration of TGF-f. In asthma mice, the concentration of TGF-f was higher in high fat
diet group than that in the PMa.5 exposure group (shown in Fig. 2).

For the balance of TH1/TH2 study, our results showed that particulate exposure caused
the TH1/TH2 balance to move to the direction of TH2 in ctrl group, increasing the risk of
asthma, and the TH1/TH2 balance moved to the direction of TH2 in asthmatic group,
exacerbating the symptoms of asthma. Feeding a high-fat diet made the TH1/TH2 balance
move to the direction of THI, reducing the risk of allergic asthma, and also made the
TH1/TH2 balance move to the direction of TH1 in asthmatic group, reducing the symptoms of
allergic asthma. The combination of high-fat diet and particulate exposure made the TH1/TH2
balance move toward TH2 in ctrl group, increasing the risk of asthma, and made the TH1/TH2
balance move toward TH2 in asthmatic group, exacerbating asthma symptoms.

These above results are very interesting need to be studied deeply in the future.
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Li, X.Q., Shang, Y., Yao, W.W., Li, Y., Tang, N., An, J., Wei, Y.]J., Comparison
of Transcriptomics Changes Induced by TCS and MTCS Exposure in Human Hepatoma
HepG2 Cells, ACS Omega, in press.
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Atmospheric aerosols have significant effects on the environment and climate. For
example, aerosols can influence the global radiative balance directly by absorbing solar
energy and indirectly by acting as cloud condensation nuclei (CCN) and ice nuclei (CN).
Aerosols can provide the heterogeneous chemical reaction sites, changing the concentrations
of trace gases such as NO,, O3, SO,, H,SO4 and HNOs. Aerosols also poses a health risk by
causing and enhancing respiratory, cardiovascular, and allergic diseases. The environmental,
climatic and healthy effects of aerosols significantly depend on the composition and structure
of aerosols, which can be modified by the atmospheric chemical processes. Therefore, it is
very important to investigate the composition, structure and reactivity of aerosols.

This project will be performed in the atmospheric chemical laboratory, Northeastern
University and the aerosol sampling station of the institute of nature and environmental
technology, Kanazawa University. The aerosols in near Japan sea region will be studied to
obtain the composition and structure of aerosols and identify the reactivity of aerosols to
typical trace gases. The quantitative relationship between the composition and structure of
aerosols and their reactivity will be built.

Total levels of methoxyphenols ranged from a few to several thousand nanograms per
cubic meter in the atmosphere, and these compounds were present in the aerosols. They can
provide heterogeneous reaction sites for gaseous active components. Methoxyphenols
reacted with gaseous oxidants, which can cause their chemical modifications, with
subsequent influences on the air quality and the climate. Syringic acid (SA) as a typical
methoxyphenol was widely distributed in the urban, marine, and polar regions. Thus, SA
was chosen to understand the heterogeneous reaction of O3 with methoxyphenols. The
heterogeneous uptake of O3 on SA was investigated by a flow tube reactor coupled to an O;
analyzer. The effects of various environmental conditions, including SA mass, relative
humidity (RH), temperature, O3 concentration, and O, content on the uptake coefficient of
O; were examined. The changes in the chemical compositions of SA by ozonization were
analyzed using the Fourier transform infrared spectroscopy (FT-IR) and the gas
chromatography-mass spectrometry (GC-MS). The optical property of SA aged by O3 was
also measured using the ultraviolet-visible (UV-vis) spectrophotometer.

Based on the implementation of this project, syringic acid taken as the proxy of
methoxyphenols was studied to identify its reactivity to Os. In addition, the changes in the
chemical compositions and structure of SA by the ozonization were investigated. Series of
results about atmospheric aerosol chemistry was obtained, and papers are prepared to be
published in journals.

KA L FHEZENI L TIIN,
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1. Dependence of O3 uptake on Environmental Conditions

Figure 1 shows the temporal variation of the Oz concentration during the heterogeneous
uptake of Oz on syringic acid (SA). When SA was exposed to O3, the O3 concentration sharply
decreased to the lowest value in the first 1-2 min, which was used to calculate the initial uptake
coefficient (y;) of O3. Subsequently, it gradually increased with the time due to the consumption
of reactive sites on SA. The O3 concentration almost remained unchanged after 60 min, which
was used to calculate the steady-state uptake coefficient (yss) of Os.

100
SA is exposed to O, End of SA exposure to O,
e

_
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Figure 1. Temporal variation of the O3 concentration during the heterogeneous uptake of O3
on the SA film (0.16 ug cm). The experimental conditions: 80 ppb O3, RH of 7%,
temperature of 298 K, O, content of 20%.

In order to understand the diffusion of O3 on the SA surface, the response of the O3 uptake to
the SA mass was investigated. Figure 2 shows that there were two dependent regimes of the O3
uptake on the SA mass. In the first regime, both y; and yss linearly increased with the SA mass in
the range of 0-0.16 pg-cm™, suggesting that the whole SA samples reacted with Os. In the second
regime, both y; and yss were independent of the SA mass in the range of 0.16-1.6 pg-cm™2, and
their average values were (6.78 +0.19) x 107 and (4.82 £ 0.11) x 10, respectively, meaning the
reaction of Oz with the top layers of SA. By extending the corresponding straight lines to the
average values of y; and ys in the range of 0.16-1.6 pug cm, the maximum probe mass per unit
area of O3 was estimated to be 0.15 pg-cm?.
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Figure 2. The y; and ys as a function of the SA mass. The two equations described the linear
relationships between the initial (y;) and the steady-state (yss) uptake coefficients and the SA
mass in the range of 0-0.16 pg cm™. The solid lines were the linear fitting results. The dash
lines represented the average values of y; and yss in the range of 0.16-1.6 ug cm. The
experimental conditions: temperature of 298 K, RH of 7%, 80 ppb O3, O content of 20%.
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Figure 3 shows the changes of y; and ys at different RH levels. The y; exhibited a slight increase
with RH from 7% to 20%, whereas it almost remained unchanged at 20%-70% RH, with an
average value of (8.66 + 0.29) x 10, The ys, displayed a different dependence behavior on RH,
and it continuously decreased from (4.99 +0.08) x 10 at 7% RH to (2.23 £ 0.12) x 10 at 70%
RH. The negative dependence of s on RH may be attributed to the competitive adsorption of
water and ozone toward the surface sites of SA.
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Figure 3. The y; and yss on the SA film (0.16 pg cm™) as a function of RH. The experimental
conditions: temperature of 298 K, 80 ppb O3, and O2 content of 20%.

The dependence of y; and ys on the temperature was measured within the range of 278-328 K.
As shown in Figure 4, y; and yss exhibited a positive linear relationship with the temperature,
indicating that the heterogeneous reaction of O3 with SA was a thermal-controlled process. The
yi and yss increased from (4.94 + 0.38) x 107 and (2.57 £ 0.13) x 10 at 278 K to (9.65 + 0.31)
x 107 and (7.07 £ 0.17) x 10 at 328 K, respectively.
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Figure 4. The y; and yss on the SA film (0.16 pg cm?) as a function of temperature. The
experimental conditions: 80 ppb O3, RH of 7%, and O, content of 20%.

Figure 5 shows the evolutions of y; and ys as a function of the O3 concentration. There was a
slight decrease of y; with increasing the O3 concentration, which may be attributed to adequate
sites of SA for the O3 uptake at the initial reaction stage. Nevertheless, the negative dependence
of yss with an increasing O3 concentration was observed, and yss decreased from (8.29 + 0.12) x
10 at 30 ppb to (3.63 £ 0.12) x 10 at 200 ppb, suggesting the less efficient uptake of O3 on SA
at higher O3 concentration.
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Figure 5. The yi and s on the SA film (0.16 ug cm™) at different O3 concentrations. The
fitting line for yss was based on the Langmuir-Hinshelwood mechanism using the equation 11.
The experimental conditions: temperature of 298 K, RH of 7%, and O; content of 20%.

The influence of the O, content on the uptake of O3 on SA was also investigated when the O»
content varied in the range of 0%-20%. Figure 6 shows a negative dependence of y; and ys on
the O2 content. In contrast to those in the presence of 20% O, y; and ys increased to (1.08 £
0.07) x 10* and (6.86 + 0.30) x 10, respectively, when the O content was 0. This may be
ascribed to the competition between O, and Os in the adsorption and reaction sites on the SA

surface.
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Figure 6. The y; and y on the SA film (0.16 pg cm™) as a function of the O, content. The
fitting lines for y; and yss were based on the Langmuir-Hinshelwood mechanism. The
experimental conditions: 80 ppb O3, temperature of 298 K, and RH of 7%.

To further confirm the effect of O, on the uptake of Oz on SA, a second set of experiments
were carried out. SA had been previously exposed to O in the dark, and then SA aged by O, was
exposed to Os. Figure 7 shows the changes of y; and yss on SA aged by 20% O, as a function of
the aging time. Compared to that on fresh SA, yi and yss declined to (4.41 +0.13) x 10 and (1.86
+0.19) x 10 on 6h-aged SA by 20% O», respectively, suggesting that SA aged by O, presents
a weaker reactivity toward Os.
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Figure 7. The y; and ys on the SA film (0.16 pg cm™?) aged by 20% O; as a function of the

aging time. The experimental conditions: 80 ppb O3, RH of 7%, temperature of 298 K, and O,
content of 20%.

In the light of the Langmuir-Hinshelwood (L-H) mechanism, the gas is in rapid equilibrium
between the gas phase and the surface, and the reaction occurs between adsorbed substances.
Assuming that the heterogeneous reaction of O3 or O, with SA can be described using the L-H
mechanism, the reaction paths are proposed as follows,

[0,], + [S]—>+[o3]ads (1)

[0,], + [S]—’e%[oz]ads @)

[03 14, ——>product (3)

[0, 1. —* 5 product (4)

where [O3]; and [O:], are gaseous O3 and O, respectively. [O3]ags and [O2]ags are adsorbed Os
and O, respectively. [S] is surface adsorption sites on SA. Supposing that the surface reaction
is considered as the rate-limiting step, the first-order reaction rate can be described as,

d[031.as
— = v =hl03Lahs[ST0,(5)

where [S]r is the total number of active sites on SA, and 6os is the surface coverage of Os. Thus,
fos can be written as the equation 6,

_ Ko, [0s], ®)
P 14K, [05],+Ko, (0],
where Kos and Ko are the Langmuir adsorption constant of Oz and O, respectively. [O3], and
[O:]¢ are the gaseous concentration of Oz and O, respectively. Substituting the equation 6 into

0o

the equation 5 generates

k3[S11Ko,[Os],
V= (7)
1+KO3 [03]g+K02 [OZ]g
The pseudo-first-order rate coefficient is acquired,
k3[S]TK,

O3

k =
Y03 14K, [03]4+Ko, [0,

By inserting the equation 8 into the equation 9,

®)
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the relationship between y and the Oz or O, concentration can be given by the equation 10.

(2rupe / {Cos)ks [S]TKO3
1+Ko,[03]41Ko, [0, ]

Because the O, or O3 concentration and the SA mass remain constant during the reaction, the

2r tube

V= (10)

equation 10 is simplified to the equation 11 (the dependence of y on the O3 concentration) and
equation 12 (the dependence of y on the O, content), respectively.

a
= —————(11
AR
S

where a= a = 2ruve/<co3”)k3[S]tKos, b= 14+ K02[O2]g, and b = 14+ Ko3[O3]s. As shown in Figure
5 and 6, the well-fitting results were acquired, suggesting that the L-H mechanism can explain
the influences of the O3 concentration or Oz content on y; and ys. Due to limited surface sites on
SA, the reaction rate would become independent of gas-phase O3 concentration when the
adsorption-desorption equilibrium of Oz on SA occurs, which may result in a less efficient uptake
of Oz on SA at higher O3 concentration (Figure 5).

2. Changes in the Composition of SA by Ozonization

To obtain better infrared signal, the FT-IR spectra of SA aged by O3 with a high concentration
(2 ppm) was recorded. Figure 8 shows the FT-IR spectra of fresh SA (black line) and SA aged
by Oj (red line). The band at 3465 cm™! was attributed to the stretching vibration of phenolic O-
H.'** Three weak bands around 3200-2800 cm™! were related to the stretching vibration of CH3.”
The band at 1680 cm! was ascribed to the stretching vibration of C=0.% 57 The bands associated
with the stretching of C=C (1618 ¢cm™) and C-C (1520, 1420 and 1380 cm™') and the scissoring
of CH; (1460 and 1321 c¢m'!) showed moderate intensities around 1640-1300 cm™.> Two
characteristic bands at 1228 and 1112 cm’! were assigned to the stretching vibration of C-OH

' was associated with the out of plane

and C-H, respectively.” A weak band at 864 cm
deformations of C-H.? The bands at 717 cm™! and 671cm™! may be attributed to the in plane
deformation and out of plane deformation of C=0, respectively.” As shown in Figure 8, the FT-
IR spectra of SA aged by O; presented some slight changes compared to that of fresh SA. There
was a decrease in the intensity of O-H (3465 cm™), C-OH (1228 cm!) and C=C (1618 cm™),
while the intensity of C=0 (671 cm™") increased. These results suggest the consumption of O-H

and C=C groups and the generation of the C=0O group due to the ozonization reaction.
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Figure 8. The FT-IR spectra of fresh SA and SA aged by 2 ppm O3 for 6 h.

The compositions of SA aged by Oz were further analyzed by GC-MS. As shown in Figure 9,
SA decreased after the ozonization, confirming the consumption of SA. At the same time, one
product has been detected and identified to be 2,6-dimethoxy-1,4-benzoquinone (DBQ).
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@]
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= 8.0x10°
°
H
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Figure 9. Total ion chromatogram of the dichloromethane extracts of fresh SA coating and
the SA coating aged by 2 ppm Os for 10 h.

3. Changes in the Optical Property of SA by Ozonization

The UV absorbance spectra of fresh SA, SA aged by O», and SA aged by 80 ppb and 2 ppm
O3 were shown in the inset of Figure 10. According to the absorbance spectra, the corresponding
mass absorption efficient (MAE)) at different wavelengths was calculated and shown in Figure
10. A common characteristic of MAE; was a monotonic decrease with increasing the wavelength
(290-320 nm). SA was nonabsorbing at the larger wavelength than 320 nm. Compared to that of
fresh SA, MAE) of SA aged by O, seemed to be unchanged, indicating that the aging by O, may
not lead to the changes in the compositions of SA due to low oxidative property of O,. By
contrast, MAE) increased in the wavelength range of 290-320 nm for SA aged by O3 with
increasing the O3 concentration. This indicates that DBQ or other products have stronger light

absorption ability than SA.
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Figure 10. Mass absorption efficiency (The inset corresponds to the UV absorbance spectra)
of fresh SA, SA aged by 20% O, for 6 h, and SA aged by 80 ppb and 2 ppm O3 for 6 h.
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There are many factors affecting climate change and the environment, in
which atmospheric aerosols have been receiving much attention from the
academic community because of their large uncertainties. The climatic effects of
aerosols are divided into direct and indirect climatic effects. Aerosol
characteristics are an important factor in Earth’s radiation budget, which is
influenced by radiatively active gases, aerosols, and clouds. Atmospheric
Aerosols change the radiation budget directly by absorbing and scattering solar
radiation and indirectly through their role as cloud condensation nuclei, thereby
increasing cloud reflectivity and lifetime. The variation in the observed surface
solar radiation depends on the presence of clouds, aerosols, and radiatively active
gases. Aerosols disturb the solar radiation that reaches the Earth’s surface. Some
aerosols scatter solar radiation and enhance the planetary albedo, whereas others
absorb solar radiation and trap energy in the climate system. Meanwhile,
atmospheric aerosols play important roles in effecting human health by their
temporal, spacial distributions and the component variations. These processes are
controlled by the aerosol properties: physical properties including concentration,
size distribution, temporal variation, etc., chemical properties including chemical

WFFEH | - composition, aged situation, aerosol type percentage, etc., among which the
Hrrsinsd optical properties including the scattering, absorption, and extinction
D& S coefficients; the single-scattering albedo (SSA), which is the ratio of the
scattering coefficient to the extinction coefficient; and the light-scattering phase

function.

In this study, several aerosol characteristics were measured in two East Asian
cities, Beijing and Wajima, from 2016 to 2019. Beijing is a well-known megacity
in China whose economic activity has continuously increased over the past 30
years, resulting in increases in the population and number of vehicles. Wajima is
one of the typical seaside cities in western Japan. In the mid-latitude region,
synoptic disturbances move from west to east. This movement causes air masses
also to move from west to east, and the observation sites in Japan are thus
affected by air originating from the continental area. Therefore, the modification
of the aerosol characteristics during the transport of aerosols can be investigated
by comparing the aerosol characteristics of the source and downstream cities.
Furthermore, the aerosol characteristics were better clarified by comparing these
two cities. The Institute of Atmospheric Physics (IAP) of the Chinese Academy of
Sciences (CAS) and Kanazawa University have been measuring the aerosol
properties for years in the two cities. The objective of this study is to characterize
the aerosol properties in Beijing and Wajima using these measurements. The
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aerosol characteristics can be well understood by comparing the measurements
obtained in the two cities. Some previous measurements of the aerosol properties
in Beijing have been made over week- to month-long periods of intensive
measuring campaigns, but few long-term, season-crossing observations have
been reported.

In the present study, measurements were performed over a nearly 3-year period.
Using these data, the aerosol characteristics and their frequency distributions
could be reliably obtained.

MBI L FHETEHI L TRIV,
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Three years’ data of atmospheric aerosols including the PM concentrations
are compared between in Beijing and Wajima. Annual mean value of all PM
concentration in Wajima were all obviously lower than in Beijing, though there
had been strict controlling administration of pollution in Beijing for years,
showing the local emissions are always the key origins of atmospheric
components wherever. Although Wajima is a seaside spot, it also showed peak
values in the concentration of coarse mode aerosols in Spring, similar to that in
Beijing, showing that the land source is important even in Wajima. As is easy to
understand, fine mode particles are dominant in Wajima at annual mean value,
meanwhile coarse mode ones are dominant in Beijing, also showing the
differences of origins between in the two spots.

Biological aerosols refer to small particles with biological activities
suspended in the atmosphere. They are an important part of atmospheric
aerosols. In order to study the characteristic of bioaerosols concentration in the
sand-dust source areas and sedimentary areas, bioaerosol samples were collected
from the Southeastern Mongolian Tsogt-Ovoo area and from Beijing area during
the middle and later stages of dust weather conditions by biological sampler.
After stained by the DAPI reagent, the concentration of biological aerosols was
analyzed by fluorescent microscope. The concentration characteristics of
biological aerosol components in two sampling regions were deeply studied and
compared. At the same time, the effects of dust weather on biological aerosols
concentration and correlations between biological aerosols concentration
characteristics and meteorological factors were also analyzed by the method of
spearman’s correlation. The results showed that the occurrence of dusty weather
increases the concentration of biological aerosols in the air and the concentration
of bioaerosols in the dust source area is higher than the concentration in the
Sedimentary Areas. In TO area, atmospheric relative humidity has a significant
positive correlation with the concentration of bacteria, and the proportion of dust
present negative correlation with wind speed. In addition, the velocity of wind
significantly correlated with bacterial concentration in Beijing. In summary,
Tsogt-Ovoo is one of source areas of Beijing’s biological aerosols. There are
significant differences in the characteristics of aerosol concentration between two
sampling sites.

Aerosol optical properties are analyzed by using annual data in
Beijing. SKYNET is a ground-based aerosol observation network located
principally in Asia and Europe and have accumulated a large number of valuable
observation data. Beijing is a typical example of high aerosol burden regions in
China because of the complex topography and air pollution emission sources. the
content and species of aerosols in this area are quite different in space and time.
Since Beijing’s implementation of the atmospheric control regulations, pollution
has declined significantly, This paper uses the observation data of pom-02

multi-band sky radiometer to analyze approximately two years’ worth of

continuous observations. so as to better understand the potential impact of
aerosols on atmospheric environment and climate change in Beijing region.By
using skyradiometer data from Skynet Beijing station from March 2016 to
August 2017, the optical properties of aerosols are analyzed in detail. The mean
aerosol optical depth (AOD) in spring, summer, autumn and winter was 0.47,
0.67, 0.62 and 0.37, respectively. Significant decline compared to previous years
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of research, This is due to the strong policy measures and supervision system of

the government. reduced severely polluted weather and aerosol load, However,
in recent years, Beijing’s summer ground surface ozone pollution has become
increasingly serious, so the summer AOD value is still high. The average AE
values of spring, summer, autumn and winter were 0.97, 1.29, 1.21 and 1.19
respectively. Compared with previous studies, AE has increased, indicating that
the fine model aerosol load of Beijing has increased gradually in the past years,
and the coarse particles brought by sand and dust are gradually reduced. SSA is
higher in spring and summer than in autumn and winter, The monthly variation
of asy is relatively stable with small difference, and the overall range is 0.6-0.73.
Aerosol volume distribution shows a typical bimodal distribution pattern. The
concentration in summer is the highest in fine mode and spring in coarse mode.
No significant change compared to previous studies. By drawing scatter
diagrams of AOD500 and AE ,The results show that CC, Ul, DD and MX
account for 27.30%, 24.16%, 2.34% and 47.02% respectively. Compared with
previous studies, the proportion of DD has decreased significantly, and mixed
pollution still dominates.

It is known that aerosols can not only reduce the visibility, but also have an
adverse effect on the human respiratory and cardiovascular systems. The World
Health Organization (WHO) estimated that air pollution was associated with
approximately 300,000 premature deaths per year in China). Beside the mass
concentration and the particle size, the concentration of potential toxic metals of
aerosols plays a decisive role for the assessment of atmospheric pollution and
the hazards to human health. Atmospheric heavy metals are continually being
deposited into the ground by dry and wet deposition, from where they could be
absorbed by plant roots and stems or impact soil enzyme activity, biological
activity and biodiversity, resulting in persistent negative impacts on the
ecosystem biogeochemical cycles. Therefore chemical components and
concentrations of PM10 were analyzed in winter in Beijing. Daily mass

concentrations of PM 2.5 and PM10 ranged from 10.3 to 327.7 1 g/m3 and 47.1

to 453.4 1 g/m3, respectively. The concentrations of heavy metals were

1.03-1.98 times higher than that in non-hazy days. Among these heavy metals,
only the level of As exceeded the reference values of National Ambient Air
Quality Standard. The trends in total heavy metals concentrations were basically
consistent with trends in PM concentrations expect for two obvious periods
(12.29-12.30; 1.14-1.15). When air masses accumulated locally or around
Beijing, trends in PM concentrations and heavy metals were opposite. Air
masses from near north-west and near west of mainland brought particulate
matters with abundant heavy metals. SO42-, NO3- and NH4+ were greatly
enhanced during hazy days, the proportion for NO3-/ SO42- indicated that the
rapidly increasing vehicle numbers was an important reason for haze. OC and
EC tended to be mainly from the same primary sources and were controlled by
similar processes after being emitted in non-hazy days, but the source of
carbonaceous species is relatively complex and there may be reactions of
secondary aerosols in hazy days. The calculated mass concentration of SOC is
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2.58 u g/m3, which only counted for 10.1% of the OC concentration. Air masses

from the far north-west decreased PM in Beijing and they were relatively clean;
however, those from the near east, south-east and south of the mainland
increased PM and were dirty.

%1, 000 FLL b CHEAEMICEDR L TF IV,

Xiaofei Dong, Xin Dong, Guangyu Shi, Teruya Maki, Ning Tang and Bin Chen,
HiAFE 5 | Comparison of bioaerosol properties between over dust source area and over dust
F W) deposition area, submitted to Atmosphere.
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iy & IEKEEMEE %y (PAHs &) (24517 C, BEAS-2B ~DO @R, MifnffFER
ARG e S MERA R OB 2@ U CiMi L7z, £72, ZhE ToORBE/BR LT
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PMys & PMy IZZNER &L BEER & BEfitR~X (HEERY AEEs
be) T, "ARY T LTV T T—FFn—R ) T ATV T T —E2 VTR
FE L7, &RTIE201944 H 1 H~22 H, 8 5 H~19 H, 11 J 4 H~18 A & 2020 4
243 H~17 BT, EMETIZ20194 12 A 16 H~22 H, 2020 45 1 J] 16 H~22 HIZHH
BELN, 2E5FETIZ, 201747 A8 H~20H, 201841 A5 H~17H, 11 A7H
~13 FICTEREE L7z PMyy b R FH VM=,

PM,s IR/

SYCTEAE L7z PMas JREENE, 19.0 pg/m® (&, 4 H), 164 ngm® (2, 8 A), 7.7
pg/m® (FK, 11 H) & 105pgm’ (%4, BE2 H) THY, RiZiImbmnrol, FIC
BTV T, HEREERR6@E@E SN DB OREEZZIT TR, e
HIZ, KB 2R RV RO IE #3252 o T2 728, PAHs O HTRESR & OFE TREM3 2 2
WD, Fic, EEIZHE LT, BEZRVT, PM2.5 BEFWTLH EME I &
S72 Q018 -« &, 21.7 pg/m? ; B, 10.6 pg/m® ; K, 123 pg/m?® ; 4, 14.2 ung/m?),
—J, BEECTOREIL, v—RY VLAY T T —EHWToD, EfERRET — 20
/onienoic,

PAHs /% -

2017 4 & 2018 4E, R CELE L=V 7LD PAHs DO & i %2, ZivE TOH
EARES L iR U7oimss (REE, FHAR, TEORAER, BV R 73N 2 &0 T, J
Environ. Sci,iB R L, BERROBERETTH D,

Table 2 Mean PAH (ng/m*) and NPAH (pg/m®) concentrations in PMw 1 from 2010 to 2018
2010¢# 2013 2015 2017/2018

Summer Winter Summer Winter Summer Winter Summer Winter
FR 0.11+0.05 1.17=065 0.14+005 206+1.29 022+011 157+0353 0.15+0.04 139+092
Pyt 0.12+0.03 0.96=046 0.13+004 186+1.06 022+009 1.09+032 0.11+001 085+0.358
Bad 005002 099=044 006003 068046 007004 056=026 006001 051029
Chr 011004 1.74=076 012004 164=1.02 011007 093=044 009002 083040
BLE 029008 214=0584 021+010 210+£1.23 034022 162=x080 027004 1322043
BLE 0.11+0.02 0.89=0.30 0.07+003 081+047 0.11+0.07 065+032 0.07+002 047+0.16
BaP 0.15+0.035 127=045 0.10+0.05 1.14+0.73 0.12+0.08 0.66+036 0.11+001 058+025
BgPe 043013 219089 030014 2332149 035023 139078 027005 098027

DP 028009 1450537 013006 136079 028019 1.05=0353 022003 080022
IPAHs 166030 12.8=455 125051 14284 183111 931418 136020 7.72+£333
2-NFR - - -k - 93.0+£684 316=211 174+ 866 169703
2-NP - - -k - 7.76+588 359+282 945+473 247+173

1-NP 628281 423=161 3491.09 308154 191077 117642 420124 890+2.09

INPAHs - - - - 103749  363=244 187913 202+733

Concentration = mean + standard dewviation
2 Data referred from Tang et al., 2013

b: No analyzed. |
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Table 6 Mean BaP-equivalent concentration (pg m™~) and standard deviation of nine PAHs, 1-NP and 2-NFR in PMz1 and inhalation
lifetime cancer risk (ILCR) from 2010 to 2018

20102 2013 2015 2017/2018

Summer Winter Summer Winter Summer Winter Summer Winter
FR 011005 117063 014005 206=129 022+011 157053 015004 139092
Pyr  012+005 096=046 013+004 186=106 022+009 109+032 011+001 085+058
BadA 548204 9B6=443 577T+283 675z458 733+£302 558+255 644068 350.8x29.0
Chr 105045 174=764 116037 1642102 111065 930+436 087+019 826393
BbE 293+£769 2144844 2124966 210£123 345+£224 162+ 800 269+447 132430
BKF 11.1+226 BEB=303 719+£317  806=472 106+723 646+319 663131 47.2=16.0
BaP 151309  1270+451 103451 1140 + 734 122+846  659+361 115+127 576+ 248
BgPe 426+128 219=891 296+138 2532149 350+248 139779 274+048 978270
IDP  280+9.04 145+3568 132+6.15 136 =792 276190 105£333 218474 T9.6=218
I-NP  063+028 423+161 035+011 308=154 0.19+0.08 1.17+0.64 043+012 089+021
2-NFR. -b -b -b -b 465342 158=106 868+433 844351
IBaP., 231327 1860x643 155676 1690 = 1050 212+ 142 1090 £ 567 190=223 916363

ILCR (912 =304y =107 (800£488) %107 (565£3.08) =107 (481=167)=107

2 Concentration data referred from Tang et al., 2013

b No concentration data

AR EEVER

UECELE L7- PMoy (RIS — 2 BN 28, 7 4 VA —RITA F Rk
2 LT, BEKRAEHWT304, 3 EOHHEZIT, 74/V§'—ZJ>EPM21%HFEF§’E§’&
=05, 4 K Emtﬁ-w—tféﬂbf@ﬁ& yEERELE, b, A4
ZHIK A NT, 5075, 1045, 5£%, 15 %%RL %ﬁ%m@/&%ﬁﬂ\ﬂ/@*ﬁ{ﬁz%
ORI, BIEEKEEMERSy, TREZ IR KERMEE Sy (PAHs ) IZhIF T, B b
KU 3 bR BEAS-2B O s BR 1ot L7, it, SR CTEREE Lt*f/j’/w:o
WTOFHIEL 7 4 VX —BmERE, EREITH> TETH D,

KPR 5y & FEAREPER 4212, JBEO FRICHONT, MEFEERE (MMT 7 vt
A) OB, MBS N LDH & &) LiHMEEmEMEEH (DHR @7 v —7,
Ex:488 nm, Em530nm) DOEEINDFRD HILTED, KEEME 5y CIEIERIEVERE 73 (2
C, BEAS-2B Mifdicxt L CHEIZEMEN D o7z (p<0.05), ZDJREKE LT, K
P57 ’aihé%%é}%’?i%(ﬁﬁﬁk DINBGIHEBT AN EAR L, MK
DWEA=VhELTELT EEZONTZ, —F, FKEEEZIZHEWTIE, Mgt sk
PAHSs J 75 & OFERIBIR DSHEZR S 7=78, £ & D PAHs & OBIHENEE CHE#afHiT 5 = &
W CTERhoT,

31,000 FLLE CTERARIZEER L TFE W,
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Yang, L., Zhang, X., Xing, W.L., Zhou, Q.Y., Zhang, L.L., Wu, Q., Zhou, Z.J., Chen, R.J.,
Toriba, A., Hayakawa, K., Tang, N., Yearly variation of characteristics and health risk of PM-
bound polycyclic aromatic hydrocarbons (PAHs) and nitro-PAHs (NPAHs) in urban Shanghai,
China, J. Environ. Sci.., Re-submitting.

KIFTERR LR, V2 —F &GRS K D3, NEREK, ¥ - B - lEmCFEOTEIC OV TR

HLTFIW,

BRI G AT, BIREBRICHE L TTFSW,

4 £ 3



=0 3 (GLRFIT)
2 019 SEEESIR KFER B R REM I ¥ —

EFEAFE BRRBEE

(50 1 7¢) A7 Fx¥xU K7
; A A 20204 3 H 30H
HEEE K4 Indra Chandra
Fij@ - B4 | Engineering Physics, School of Electrical Engineering, Telkom University.
. ~ T40257
HLE S
T SAERT J1. Telekomunikasi Terusan Buah Batu, Bandung, West Java, Indonesia
+62-22-7564108, ext.: 1135
TEL ’ FAX +62-22-7565200
(+62-812-2190-514)
E-mail indrachandra@telkomuniversity. ac. id; idc. indra. chandra@gmail. com
O =HwAILFEE WFEHIE .
SN e O — e pe it M
g N — =1 2N A TNV
O EFHEE &R I RE " CHEAE (2 4F) ’
M BREGYCRE A ORI & £ OB D58
O BRI RAZ BB 3 240
e O AERER & ARt 04T BE 3 2458
O HUsBREE R R TN BE 9 5 bF5E
O Kt rTRB 22 th BRI BA 3 2 158
O EHOWIE Bl © HEHET 25 FERA0AF9E
A study to identify source emissions and its mechanisms of environmental
WF g sRE process within the planetary boundary layer caused by local anthropogenic and
long—range transport of polluted air in Greater Bandung air basin, Indonesia.
g e
Gl 20194 4H 1H ~ 20204 3H 31H
I
s Yayoi Inomata
e Institute of Nature and Environmental Study, Kanazawa University

yinomata@se. kanazawa—-u. ac. jp

1 £ 3


mailto:indrachandra@telkomuniversity.ac.id
mailto:idc.indra.chandra@gmail.com
mailto:yinomata@se.kanazawa-u.ac.jp

Wt/
KR -
A R
FRIE DA I

BRIV

%

e T &

Field

experiments, and data analysis

Telkom
University

observation, Laboratory

I. Chandra Lecturer

HEISH

Associate

Kanazawa Environmental aerosol data

Y. Inomata . . d .
University analysis

Professor

X HIGE

WP ARG 28 8 L TR 22 0 72613, ARG OMMZ LR L TR S,

Sy

W4 g EiR) K

EE I 1
L 7=alkh

St LTz alet - - -

IS ELDIE
Wrsshsd
DES

The project is a field study of atmospheric aerosols in urban air pollution
using low—cost sensors (2019-2020). The location is conducted in the Bandung
Metropolitan air basin (675 m.a.s.l.; —6.97, 107.63). Our previous objectives
are (1) simultaneous measurement (3 to 4 sites) using Nanosampler and low-
cost PMs s sensors as well as weather stations to observe spatiotemporal data
of PMys (2)
observation using a drone to measure vertical structure within the planetary

mass concentration and its chemical compositions, aerial

boundary layer, and (3) to understand of pollutant behaviors in the urban air
pollution and as a preliminary study to apply for SATREPS program in the near
future. The research focus is mainly to utilize low—cost sensors for air
quality monitoring systems. Therefore, colocation with primary instruments is
mandatory because of the low reliability and sensitivity of PM; s sensors in
the field as well as necessary of field calibration. Besides the horizontal
in the vertical

structure, to gain knowledge of atmospheric pollutants

structure, we also try to use the drone. We try to recap all our research

results; hopefully, this pra—study can initializing for the next big project

in the (near) future.

KA L FHEZENI L TIIN,
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The utilization of low—cost sensors for monitoring air—quality has emerged
and deployed in various environments. We conducted several laboratory-tested
for PMss sensors (model SKU: SEN0177, DFRobot, Inc.) in Kanazawa University,
Japan, using polystyrene latex (PSL) with a standard size of 0.309, O0.479,
and 1.005 um (JSR SC 032-S, 048-S, and 103-S) and an optical particle counter
(OPC model KC-01E, Rion Co., Ltd.). The results show good agreement between
two devices (R* = 0.8) under low—to—medium concentrations with relative
humidity <60% Noted that we selected the appropriated-OPC channel to
calculate PMy s mass concentration. COy sensors (model SKU: SEN0219, DFRobot

Inc.) are tested by colocation with another CO, meter (model GCH-2018, Lutron
Co., Ltd.). Trend data from this sensor can follow detector data with moderate
linearization (R? = 0.5). Meanwhile, other gas sensors (CO, NOs, SO, H,S, Oy,
03, and TVOC) were used but not calibrated yet. We considered that low—cost
PMs.5 sensors have middle performance compared to other portable devices. On
the other side, gas sensors can sense the fluctuation of pollutants under
low-rate sensitivity. We selected Bandung, Indonesia, for a field study of
the atmospheric environment. We have installed those sensors (PMss and CO.)
successfully in 2 of 4 planned-sites. Other sites had a problem when we tried
to make new measurement chambers.

Field observation of PM:s and CO, concentrations using microsensors were
carried out in Bandung Metropolitan air basin (-6.97, 107.63), Indonesia,
starting from February 2019 to January 2020. The site is located 30 meters
over the ground (or around 675 meters above sea level (masl)) and is surrounded
by mountains (altitude >2 km), around 15-20 km from the location. The air
quality monitoring system was provided with weather stations (7, RH, wind
speed/direction (WS/WD), 1light intensity//, and pressure/P) for data
interpretation. Instruments were placed in a shelter around 1.5 meters above
the floor in the rooftop, except for WS/WD and Lux meter. Measurement site
was identified under urban air pollution from local emission sources such as
traffic, industrial area, agriculture, and residential-waste burning, and
biogenic activity and ship transportation as transboundary of polluted air.
This unique topography has two major seasons, i.e., dry and wet season. Less
precipitation occurred on summer monsoon (June to October) when so many
hotspots have recognized (Fanin and van der Werf, 2017). Meanwhile, northwest
regional wind to the southeast from November to May is observed as the rainy
season. Typical local wind between day and nighttime 1is influencing
atmospheric stability and planetary boundary layer and making the complexity
of air pollution dispersion through wet/dry deposition.

In a year observation, we selected data in August 2019 because more than 75%
validated—data were sufficient to take 24-h and 8-h average for PM;; and CO,
data, respectively. As shown in Figure 1 (a), PM,s mass concentrations are as
high as 80+10 pg/m® that is more than ambient standard (65 pg/m® for Indonesian
standard, or 35 pg/m’ in Japan for daily-average PM.s). Meanwhile, the CO,
concentrations are between 460 and 600 ppm, with an error of £50 ppm. In the
dry season, when not so many green spaces around the site, many airborne
particles and gaseous pollutants can be observed. These data were identified
under a temperature of 17-35 °C, the relative humidity of <40% in the daytime,
and up to 100% in nighttime (Figure 1 (b)). Almost days this month are a sunny
day. The slightly cloudy day also can be observed using a low—cost lux meter.

3 £ 3



These air masses were coming from east and west, with most of the wind speed
of 2 m/s (Figure 1 (c)). The local environments in both directions are
populated and industrial areas with many pathways under high traffic jam.
However, due to the technical problems with the other two sites as well as
Nanosampler, we do nothing for spatiotemporal air quality data analysis yet
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Figure 1. Field measurement of daily-average PMs.s and CO, concentrations (a),
2-min data of temperature (7), relative humidity (R4, and light intensity
() (b), and wind speed/direction (WS/WD) (c), under the pressure (P of 93.5
hPa, at Telkom University site (-6.97, 107.63), Bandung, Indonesia, in August
2019.

The pre-study of aerial observations was also conducted in Kanazawa University
(KU) and Telkom University (TU). Unfortunately, it did not do in Fukue Island
due to the pandemic of coronavirus worldwide. In general, slightly increased
polluted concentrations were affected by an up—and—down of DJI-Phantom drone
during hover. The drone was measured these concentrations up to the rooftop
of the Natural Science and Technology Library building (KU) and up to 80 m
above the ground (around 725 masl). No different data between the ground and
aerial data except PMs s mass concentrations were measured slightly decreased
in Bandung observation.

Overall results from this project are:

(1) oral presentation entitled “Horizontal Structure of Gas (CO,, NO,) and

4 £ 3



Particulate (PM.j; concentrations in Dayeuhkolot, the Greater Bandung
Air Basin” on National Conference on Atmospheric Science (Seminar
Nasional Sains Atmosphere, July 4, 2019, Bandung—Indonesia), organized
by the Center of Atmospheric Science and Technology — Indonesian
National Institute of Aeronautics and Space. The manuscript will
proceed for a national journal (national 2nd tier or approximated
equivalent with Q3/Q4 international journal);

(2) accepted paper on Jurnal Teknologi Lingkungan (Q3/Q4 equivalent; Volume
21, Issue 1, January 2020, pp 009-015) with the manuscript title is
"Real-Time Monitoring of PMs.s and CO, Concentrations Based on Low—-Cost
Sensor in the Greater Bandung air Basin”.

(3) the prototype of air quality monitoring devices (for personal/indoor,
outdoor/atmosphere, and drone).

%1, 000 F-LA_ECHARICRER LT E W,

RiAEND
PR A

Several drafts of the manuscript for national/international journals and
international conferences are under preparation. We acknowledged that even
low-cost sensors can detect some fluctuation concentrations of gas/particulate
emission; however, there are several technical issues regarding data
reliability. Therefore, technically, we would like to enhance data validation
using Artificial Intelligence (AI) based methods for data validation and
forecasting to ensure better data interpretation. Utilization of other sites
and Nanosampler in dedicated stations for a certain sampling period are
necessary. Moreover, we need more collaborators to address several issues
through SATREPS — Japan or Newton Fund — UK program.

KIFF IR, L2 —FFEERCLSMNT L D 58%, NERER, 228 mC - B3 MEmCEFEOTEICOWTHR
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XA OpEFEREE TR 21T 5 LI, T U7 ORME AR EHEC AT DK
THDATVFITHT D BaA OFMEITHT 5B~ T, LTICRT, 7B,
IO DO EIL. 2 MOEBEEICEFEL T, v~ L—I T CHESh-ERY VR
U LTHERELE,

H A DFE¥EFE (Climbing perch & U Sultan fish) % F\ - ST

2 A4 DR ToH % Climbing perch, Anabas testudineus % F\N =328/ L0 | Z OFfE
X, B AREORICR LTIEDS Y . 0. 5. 10, 15, 20, 25, #5 L1830 ppt THOE
FERIL, 76.67. 61.33, 77.00, 47.33, 1.67, 033, BLLR 0% TH->7=, 0-10ppt TD
SRERITE Lo T, WRBHE LT EOFEEBEMIZIAKTHY . TOTZ DU
T Climbing perch |ZfAE AIRETH H Z & 23 L7, Climbing perch OWFFEARIL,
J. Fac. Agr.,, Kyushu Univ.\Z#% L7z, & 51T Climbing perch O =% DOHFFEA1TV Y, 9th
International Fisheries Symposium 2019 TH% L 7=, Sultan fish (22T &2 AEFR 2B $
2% FEREMFSE 41TV, 9th International Fisheries Symposium 2019 TH# L 72, Climbing
perch }2 (¥ Sultan fish OZAEROEMET — & Z FLIZ L TH A OMIZxTT 5 BaA D wElE
BT A EIT> T FETH D,

AV F D BaA (2925 MBI 5 SR

A% 0.04% 2-phenoxyethanol % FHVTHEEEFL, BaA % low dose (1 ng/g body
weight) &2 TF high dose (10 ng/g body weight)DEIA TG L C, WHREEIZIZIREED &

(0.5%Y A F NV ANRF L NIEHR) 25 LTz, BaA #54% . 26°COREMNKIEIZT 10
HFgE Lz, SEHMETIC, 1A 3 6 B 9 HO 4 [FHRE21TV), 10 AR O
Bk, A VT EZFE, 0.04% 2-phenoxyethanol THREEL T, ~/ XU VLB L= ) v
ERAWT, MIRAEE L T, #0578 (6000 rpm, 5 43) (2K 0 MAEER7, 2o
13-30°CTIRAFE LT, MAEF OV 7 APREEAJIE L7-#5 R, high dose THEIZIKT
THZ e LT, & HImIEF O Y > % high dose THEIZIK T 52 &b
MmoTz, - T, BaA I, WHEMRDO N T T LK ARBHIEEZ RS 2 & 33
L7z, ZORERICESE, 4%, ¥ A @ Climbing perch 2 sultan fish (Z%f9"% BaA
DEMEELZTX TN TETH D,
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Sampling and
analysis is ongoing
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Purpose:
To understand the ecotoxic effects of PAHs and OHPAHSs in aquatic ecosystems, environmental

surveys in marine water and habitats are necessary. Therefore, the purpose of this research is
to develop a methodology for examining the hydroxylated forms of PAHs (OHPAHs) in the
aquatic environment and to apply it to environmental samples. This information will be
compared to the biological activity in these waters as PAHs are likely metabolized by microbes
into more harmful congeners (viz. their hydroxylated forms) by aquatic microbes. Developing
a method for extracting and characterizing the many isomers from the aquatic environment is
therefore warranted. This could then be compared to the parent PAHs to provide insight into
their degradation and potential toxic risk.

Expected results:

It is expected that this method will be used to examine OHPAH concentrations in water and

sediment samples along the Japan Sea coast as well as in estuary rivers. A particular focus will
occur in the Ishikawa region. An examination of an estuary provides information on the extent
to which PAHs carried out in urban discharge are transformed as they enter the sea.
Furthermore, it is expected that the OHPAH concentration and composition (i.e. isomer
differences) will differ depending on the extent and type of biological activity in the water. In
this sense, if OHPAHSs are indeed as prevalent as suspected, it will provide evidence that PAHs
are not simply sequestered and sorbed, but are actively metabolized into more harmful

congeners.
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Results:

A method has been developed using a series of chromatography and solid phase
extraction (SPE) optimization experiments. Extractions based on stir bar sorption and Cis
SPE were initially explored, but retention of more polar compounds (i.e. the
hydroxynaphthalnes) was obtained using HLB-SPE. Further refinements with elution were
made for use with water samples. Extraction recoveries were between 30-83% for PAHs
between 2 and 3 rings. Chromatography was developed for use for HPLC-fluorescence
(FLD) systems but will later incorporate tandem mass spectrometry for confirmation.
Preliminary tests were performed on estuary samples taken from Hiroshima city. For
example, the results of waters taken from the Tenma river are shown in Figure 1 with
some OHPAHSs putatively identified, existing at low pg/L concentrations. Of note are the
hydroxylated forms of fluorene and phenanthrene, which are oxidized at the most
electron dense Confirmation will be performed via LC-MS/MS in collaboration with
Kanazawa University. Unidentified peaks may be dihydroxylated forms of these PAHs,
which are believed to be more common, though confirmation cannot be done without
proper standards. Further sampling excursions are planned for the cities in large
estuaries (Fukuoka, Osaka, et cetera).

Max Intensity : 672,534

mY
100 T S A-Ex:226nm, Em: 356nm
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24.0

25.0 260 27.0 min

Figure 1. HPLC-FLD spectrum taken from water samples in the Tenma river in Hiroshima city.
OHPAHSs are putatively identified.
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Research on OHPAH concentrations will be an ongoing collaborative effort with Kanazawa
University. There are several research avenues that will be explored with several expected
deliverables:

1) Estuary and marine water OHPAH concentrations: A large scale survey of along the

Japan Sea coast, as well as in the estuary environments of major Japanese cities is being
planned. OHPAHs will be compared to PAHs and biological activity in these environments
(using ATP as a proxy). This is expected to comprise the data for a scientific manuscript.
2) Laboratory analyses of the PAH metabolism into OHPAHSs: This will be a separate study
to understand sorption kinetics and rates of reaction in response to transformations by

cultured microbial colonies and is expected to yield another manuscript.
Research on OHPAHs and environmental microplastics was expected to be presented at the
Analytical Symposium for the Junior Researcher in Chugoku-Shikoku Branch 2020, being held

in Kochi, June 27, though this is pending an improvement in circumstances.
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Understanding Present Environmental Situation of Marginal Sea

Date and time: 16 December 2019 13:30-20:00
Place: Meeting Room at Natural Science Library, Kakuma Campus, Kanazawa University
Organizer: Institute of Nature and Environmental Technology, Kanazawa University

13:00-13:40 Reception

13:40-13:45 Opening remarks
Director of the INET, Kanazawa University S. Nagao

13:45-15:05 Oral session |
13:45-14:30
Developing international collaboration in the Japan Sea: past achievements and future challenges
Director & Dr. V. Lobanov  V.l.I'chev POI, FEBRUS

14:30-15:05
Hypoxia in the Razdolnaya River Estuary (Amursky Bay, Sea of Japan)
Dr. Pavel Semkin  V.l.I'chev POI, FEBRUS

15:05-15:25 Coffee break

15:25-16:55 Oral session Il
15:25-15:55
Yearly variations of air pollutants at Kanazawa University Wajima Air Monitoring Station (KUWAMS),
a background site in Japan
Miss Xuan Zhang Kanazawa University

15:55-16:25
Spatial distribution of PAHs concentration in seawater from Nanao Bay, 2019
Mr. Rodorigo Jose Mundo Kanazawa University
16:25-16:55
Distributions of radiocesium and radium in the Sea of Japan
Dr. Mutsuo Inoue Kanazawa University
16:55-18:00 move to Hotel Trusty Korinbo meeting room

18:00-19:50 Discussion

19:50-20:00 Closing remarks Director of the V.l.I'chev POI, V. Lobanov
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