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form 3 (Joint Research)
Annual Results Report
Joint Research, Institute of Nature and Environmental Technology,
Kanazawa University, 2021

Name Ochir ALTANSUKH Date 04/14/2022
Affiliation Professor (tenl%re), P.Envi . .
Position School of Engineering and Applied Sciences
National University of Mongolia
Postal Address
Phone Number Facsimile
E-mail
Address
i R h period
Funding v Kfey Joint Research Program ] domestic esearch perio O new
Cateco o Joint Research Program J international v one year v .
gory o PhD student Support Program fternationa o two years contmue

v Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors

O Investigating the effects of environmental change on human health

Research Field | O Researching the effects of human societies on ecosystems

v Developing methods for the prediction of changes to local environments

V' Researching topics related to sustainable development

[ Interdisciplinary studies related to the Sea of Japan Sea region

Research "Study on dynamics of nutrients, organic matter and trace metals in lakes at semi-arid
Theme region of Mongolia"
Prog.r o 04/01/2022~ 04/01/2023
Period
K-INET .
Research Staff Selya NAGAO
Name Affiliation Position Role/Research Task
Applicant | Ochir Altansukh NUM Professor Supervisor
Noriko HASEBE KU Professor Field work
Keisuke FUKUSHI KU Professor Analysis/field work
Member(s) - -
Shinya OCHIYA KU Professor Analysis/field work
Davaasuren Davaadorj | NUM Professor Analysis/field work
z Hisanori IWAI KU Post doctor Analysis
% Ba-t-Erdene KU Ph.D student Analysis/field work
& Ariunsanaa
g? Tsetsgee Solongo NUM PhD Analysis/field work
3 Zorigt Baasanjav NUM MSc student Analysis/field work
Yunden Ariuntungalag | NUM MSc Researcher
Munkhsuld Enkhuur | NUM MSc Researcher
Gerelmaa Tuvshin NUM MSc Researcher
XIf there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.
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Name of Sample Form (Shape) The number of
samples
Four season samples for
inorganic nutrients, major | Frozen water samples,
. ions, DOC, and trace 4 core samples Water — 204
Applied sample . . ..
metals (Winter, Spring, (for Lake Ugii -2, Core - 4
Assay Summer, Autumn), for Lake Bulan -2)
sample(s) Sediment sample
Four season samples for
inorganic nutrients, major | Water samples were
Analyzed ions, DOC, and trace analyzed fully. Water — 204
sample metals (Winter, Spring, Sediment cor Bulan 1 Core - 1
Summer, Autumn), was analysed
Sediment sample

The ongoing study of surface water in the mining area (Geochemical Prediction Laboratory),
an artificial lake in the urban area (LLRL), and natural lakes affected by meteorologic
(climate) changes and pastureland can provide insight into changes in geochemical
Purpose of the | conditions of lakes in vast areas of semi-arid regions of Mongolia.
Research/ First-year, we collected the samples four times in the year (spring, summer, autumn, winter)
Expected and to find out the preliminary result by field survey and laboratory analysis.

Results Second-year, we plan to obtain four-time fieldwork in the year 2022-2023 (February, April,
August, and October) to understand and define the relationship between physical features
and nutrient cycles in the water of Lake Bulan, and to predict climate change’s impact on
water quality and the nutrient situation on the basis of the vertical distribution of physical-
chemical features of water Lake Bulan.

% Submit the application form.
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Details of the
project/
Results

Our study analysis in the Kharaa River basin divided in three main parts. Firstly,
focused on the nutrient concentration dynamics and a percentage of NH;, NO3, NO3 to
total dissolved inorganic nitrogen (DIN) in surface water to assess the tropical situation in
the lower reach of this basin. Second part is the vertical profile of nutrient concentration in
seasonal range to identify their behavior in small artificial lake influenced by human
activity by temporal and spatial observation. Third is sediment analysis to proceeding of
eutrophication in the Lake Bulan.

Mongolian lake environments have been subject to climate change and human
activity such as urbanization. Lake systems maintain the social environment as a water
resource, and through agriculture and resort activity. The nutrient concentration level and
dynamics play an important role in maintaining the natural ecosystem and its diversity. This
study focused on a small artificial lake with eutrophication, Lake Bulan, which is located
in the lower reaches of Kharaa River basin where there is increasing human activity. The
field research was carried out at three sites of Lake Bulan together with the Kharaa River
from April 2019 to September 2021. The water samples were analyzed for nutrients, trace
elements, and DOC concentrations to understand the present lake environment for future
assessment. The concentrations and vertical profiles of nutrients ranged widely over four
seasons. Higher concentrations of DIN and PO3~ were observed in January (1.44 + 0.08
mg N/1, 0.08 = 0.07 mg P/1) and September (0.72 £0.10 mg N/1, 0.02 = 0.01 mg P/1). Under
winter stratification the NHZ and NOj3 concentrations increased with the depth at the
bottom layer. At summer stratification, an increase in nutrients and manganese
concentration in the bottom layer was observed, with concentrations of NHj at 2.35 mg
N/I, PO3™ at 0.08 mg P/l, Mn at 0.37 mg/l. These results suggested that the bottom layer
and surface sediments were changed to a reducing environment by organic matter
decomposition during the summer and winter seasons. The water stratification was one of
the factors controlling nutrient concentration in Lake Bulan.

Variation of DIN composition in the water Lake Bulan and Kharaa River

The amplitude of seasonal fluctuations in the dissolved inorganic nitrogen (DIN)
concentration and the percentage of the composition can serve as indicator of the
eutrophication of a water body. The percentages of NHf — N, NO3 — N ,and NO; — N are
shown in Figure 2.6. In uncontaminated surface waters, the concentration of nitrate ions did
not exceed a value of the order of tens of ug N /1 [23]. In January 2021, the average
concentration of DIN from the surface lake water at three stations was 1.44 + 0.08 mg/l. On
the other hand, the Kharaa River had a downward change of between 0.03 and 0.27 mg/I,
though the sampling station WWTP had an extremely higher DIN concentration of 28.7 mg/l.
Average DIN concentration in the lake ranged from 0.26 £ 0.11 mg/1 in August to 0.72 £ 0.1
mg/l in September. The variation of Lake Bulan is not similar to that of the Kharaa River. The
maximum concentration of DIN was observed at Kharaa 3 in January, including the
contribution of the WWTP water.
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Note: DIN concentration unit - mg/1.
Lake's DIN in average, bracket values are S.D.

Figure 1. Percentage of NHf —N, NO3—N,and NO;—N to total DIN concentration in
the water from Lake Bulan and Kharaa River

With the proceeding of eutrophication, the concentration of NO3 — N increases as
well as its With the proceeding of eutrophication, the concentration of NO3 — N increased, as
well as its share in the total inorganic nitrogen. The concentration of nitrites and their shares in
the total nitrogen content in August decreased to 0—2% at all studied stations. The average
percentage of DIN in the water of Lake Bulan showed clear seasonal differences, as depicted
in Figure 1. The dominant DIN was NH} — N in January and April but changed to NO3 — N
in August and September. Higher DIN concentration was related to higher NH} — N
concentration.

Vertical profile of nutrients and DOC in Lake Bulan.

The vertical profile of nutrients and DOC concentrations at station Bulan 2 is shown
in Figure 2. The NH} profiles had a wide variation in each season. The NHj concentration
was almost constant with depth in April but significantly increased from 5 m water depth and

reached 2.5 mg/l in August. The January observation results indicated an increasing trend with
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water depth, though the concentrations differed from each other at the bottom layer. The NO3
concentration showed a wide variation from 0.01 mg N/l in January to 0.057 mg N/l in
September. The January samples showed an increase in NO; concentration from 6 m water
depth to the deeper layer. The vertical profiles of NO3 concentration showed a similar
variation trend to profiles of NO; concentration. The January profile of NO3 concentration
changed relatively widely and decreased until 6 m, but increased to 1.46 mg N/I in bottom
layer. Phosphate concentration increased in the bottom layer in January, August, and
September. The silica concentrations showed a similar vertical profile to the phosphate
concentrations. The DOC concentration was constant with depth in April and August but
showed wide variation with a maximum peak at 7 m water depth in January and September.
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Figure 2. Vertical profile of DIN concentration in Lake Bulan water.
Note: A — August, Ap — April, S — September, J - January

TOC content significantly decreased from the surface to the sub — surface of 3
cm depth in core. TN content also decreased with depth until 3 cm depth, but 613C and
O15N were almost constant with depth. The C/N ratio increased from 6.8 to 9.2. The C/N
ratio has been used as a representative proxy to reconstruct the depositional environment
of freshwater lake sediments Carbon and Nitrogen in aquatic ecosystems are governed by
the mixing of terrestrial and autochthonous organic matter. C/N ratios of 5 to 6 are reported
in phytoplankton and zooplankton, which have proteins, which are primarily nitrogen
compounds. Freshly deposited OM, derived mainly from planktonic organisms, has a C/N
ratio of 6 to 9.

Future detailed study will be necessary to understand the effects of global
warming and human activity, such as periods of shorter winter stratification and longer
summer stratification on small lakes in Mongolia.

1,000 F-LA_ETEARMIZFER L TR E WY,

5 form 3




Oral presentation:
8t forum of Material Chemistry, Kanazawa University — November 2021

Seasonal variation of nutrient concentrations in a small-artificial lake in Mongolia
Symposium on corroborative research at Kanazawa University — March 2022

Result Study on dynamics of nutrients, DOC, and trace metals in lakes at the semi-arid
esults . .
region of Mongolia

Ph.D Thesis, BATERDENE ARIUNSANAA — March 2022

Study on geochemical behavior of nutrients and trace metals in freshwater lakes with impact
of human activities, Kanazawa University

% Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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1. Suzuki N, Honda M, Sato M, Yoshitake S, Kawabe K, Tabuchi Y, Omote T,
Sekiguchi T, Furusawa Y, Toriba A, Tang N, Shimasaki Y, Nagato EG, Zhang L,
Srivastav AK, Amornsakun T, Kitani Y, Matsubara H, Yazawa T, Hirayama J,
Hattori A, Oshima Y, Hayakawa K. Hydroxylated benzo[c]phenanthrene
metabolites cause osteoblast apoptosis and skeletal abnormalities in fish.
Ecotoxicol Environ Saf. 2022, in press.

2. Kojima F, Sekiya H, Hioki Y, Kashiwagi H, Kubo M, Nakamura M, Machana S,
Imamichi Y, Yuhki KI, Ushikubi F, Kitasato H, Ichikawa T.  Facilitation of
colonic T cell immune responses is associated with an exacerbation of dextran
sodium sulfate-induced colitis in mice lacking microsomal prostaglandin E
synthase-1. Inflamm Regen. 2022, 42(1), 1.

3.  Muramatsu I, Uwada J, Chihara K, Sada K, Wang MH, Yazawa T, Taniguchi T,
Ishibashi T, Masuoka T. Evaluation of radiolabeled acetylcholine synthesis and
release in rat striatum. J Neurochem. 2022, 160, 342-355.

4. Islam MS, Uwada J, Hayashi J, Kikuya KI, Muranishi Y, Watanabe H, Yaegashi
K, Hasegawa K, Ida T, Sato T, Imamichi Y, Kitano T, Miyashiro Y, Khan RI,
Takahashi S, Umezawa A, Suzuki N, Sekiguchi T, Yazawa T. Analyses of
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mechanisms behind these factors
O Investigating the effects of environmental change on human health
Research Field | O Researching the effects of human societies on ecosystems
[ Developing methods for the prediction of changes to local environments
O Researching topics related to sustainable development
[ Interdisciplinary studies related to the Sea of Japan Sea region
Research . o . . . .
Th The Ice Nucleation Activities of long-range transport Asian Dust Particles in Wajima, Japarn
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Name Affiliation Position Role/Research Task

Applicant

Peking

. . Professor
University

Zhijun WU Management

Member(s)

WeaT YoIeosay

Peking

Sampli
University ampine

Min HU Professor

Peking

University Chemical analysis

Song GUO Professor

Kanazawa

L Professor
Unviersity

Ning TANG Sampling

X If there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.

Assay
sample(s)

Th ber of
Name of Sample Form(Shape) e number o
sample

Ambient particulate matter

Applied sample Filters 9 sets

samples

Analyzed Ice nucleation activity of

Filters 9 sets

sample particle samples

Purpose of the
Research/
Expected

Results

The concentrations and properties of atmospheric ice nucleating particles (INPs) could
modulate the cloud formation and furtherly have impacts on precipitation and cloud
radiative forcing. Therefore, INPs play profound roles in the aerosol-cloud-climate system.
However, the sources of INPs and corresponding ice nucleation mechanisms remain largely
unclear, impeding our understanding the aerosol-cloud interaction and climate change.
Especially, studies related to the INPs over Asian regions were scarce. The investigations
on INPs sources and properties will improve our understanding of INP budgets and cloud
formation over Eastern areas.

We plan to develop the collaboration between Peking University and Kanazawa University
and carry out the field observations focusing on the INPs at Wajima, Japan. Wajima faces
to Japanese sea and is a receptor of dust particles and anthropogenic aerosols from outflow
of Eastern Asia areas. Thus, Wajima is a unique site to study the marine aerosols and
modified continental aerosols by marine environment, which are recently considered as
potential INPs sources.

Recent years, Peking University developed several novel devices which were used to detect
the INPs concentrations and properties. Within this project framework, the devices
including the filter sampler, single particle sampler, and SKC bio-sampler will be shipped
to Japan to collect the atmospheric aerosol particles. The ice nucleation properties of
collected samples will be detected in the laboratory of Peking University by the ice
nucleation apparatuses named Peking University Ice Nucleation Array (PKU-INA) and
Horizontal Ice Nucleation Chamber-Beijing (HINC-Beijing).

The outcomes will provide the information on INPs characteristics and sources over
Japanese sea. Integrating aerosol chemistry and meteorological parameters, such
investigation would improve our understanding of INPs in the outflow of continental
atmosphere in a marine environment.

% Submit the application form.
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Due to the COVID-19, the visiting and sampling in Kanazawa University did not
succeed. The dust particle sampling and following analysis were mainly done in Peking
University. We collected the atmospheric particle samples during Asian dust events. An
eight-stage Micro-Orifice Deposit Impactor (MOUDI, model 100-R, MSP Corporation,
USA) with aerodynamic cut-off diameter (D_50) ranging from 0.18 to 10 pm at a flow rate
of 30 L min-1 was applied with polycarbonate filters (47 mm Nuclepore, 0.2 pum pores,
Whatman) to collect size-resolved aerosol samples during the Asian dust events.

The PeKing University Ice Nucleation Array (PKUINA), a cold-stage-based
instrument, was employed to perform immersion freezing measurements. Briefly, 90
droplets (1 pL) of suspensions were pipetted onto a hydrophobic glass slide located on the
Results cold stage in each experiment. These droplets were separated from each other by a spacer
block and upper and lower glass slides to prevent the Wegener-Bergeron-Findeisen process.
A charge-coupled device was employed to monitor the cooling process (cooling rate 1 °C
min-1) of the cold stage (every 6 s) until all 90 droplets were frozen. The collected
samples were analyzed using PKUINA to derive the ice nucleation activity of mineral dust
particles. The purpose of this work to understand the effects of atmospheric chemical
modification on the ice nucleation activity of East Asian dust. Up to now, the analysis and
data processing were finished.

Details of the
project/

We investigated the effects atmospheric chemical modification on the ice nucleation
activity of East Asian dust by verifying the significant aging of airborne size-resolved Asian
dust via particle chemistry and morphology analyses, and comparing the immersion mode
INP properties of aged and normal Asian dust. Although the aged dust particles have been
chemically modified, in which the proportion of Ca2+ in element Ca and the factor of
aluminum-normalized NOs3— increased by 67.0% and 1726%, respectively, their micron-
Results scale INP concentrations and INA were nearly equal to or even slightly higher than normal
Asian dust (0.64-4.34 times at -18 °C), revealing that anthropogenic pollution does not
impair the INA of Asian dust. Our work provides direct observational evidence and clarifies
the non-suppression effects of anthropogenic pollution on the INA of East Asian dust. One
PhD student was involved this work. She finished her PhD thesis in 2021 and moved to
ETH.

*Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results
to theK-INET office.
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Baasansuren Gankhurel, 2022, Speciation of Trace Elements in Contaminated Soil
and Sediments: Implication for mobility and solubility of uranium, arsenic, lead,
and cadmium in natural environments {HEHC (&R

G. Baasansuren*, Fukushi, K.*, D. Davaadorj., Imai, E., Kitajima, T., U. Uyangaa,
G. Tuvshin, Sekine, Y., Takahashi, Y., Hasebe, N., 2022, Arsenic and uranium
contamination of Orog Lake in the Valley of Gobi Lakes, Mongolia: field evidence of
conservative accumulation of U in an alkaline, closed-basin lake during
evaporation. Journal of Hazardous Materials, 436, 129017.

Gankhurel, B., Fukushi, K., Davaasuren, D., Imai, E., Kitajima, T., Gerelmaa, T.,
Sekine, Y., Takahashi, Y., Hasebe, N., 2021, Distribution of Uranium and Arsenic in

Surface Water around Alkaline-Hyposaline Lake from Valley of Gobi Lakes in
Mongolia. A AMEREERZEA 2021 4EF RS, F T4 > (2021.5.30-6.6)
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Gankhurel, B., Fukushi, K., Davaasuren, D., Imai, E., Kitajima, T., Gerelmaa, T.,
Sekine, Y., Takahashi, Y., Hasebe, N., 2021, Trace Elements Contamination in
Water of Alkaline-Hyposaline Lake from Valley of the Gobi Lakes, Mongolia: Field
Evidence of Elevated Level of As and U accumulated by evaporation. AGU Fall
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[ Investigating the effects of environmental change on human health
Research Field | O Researching the effects of human societies on ecosystems
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L] Researching topics related to sustainable development
O Interdisciplinary studies related to the Sea of Japan Sea region
Research Historical reconstruction of Persistent Organic Pollutants (POPs) in lakes sediments of
Theme Himalayan region of Pakistan
P
rog.ram 04/1/2021 ~ 03/31/2022
Period
Seiya Nagao
Professor
K-INET Division of Integrated Environmental Studies in Institute of Nature and Environmental
Research Staff | Technology, Kanazawa University, Japan.
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Malik Azam University, Funding Acquisition,
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Graduate School of
Science and
] Engineering .
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X If there are any changes, please submit a newly revised application form to the K-INET office in
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Name of Sample Form (Shape) The number of sample
. Sediment core samples . .
Applied . P Freeze dried sediment
from remote Himalayan 30
sample samples
lakes
Assay
sample(s)
Analyzed .
Y Sediment samples -- 15
sample
Purpose of the 1. Purpose of the Research/Expected Results
Research/
Expected . . . . . . .
Result Persistent Organic Pollutants (POPs) are ubiquitous chemicals in environment. The unique
esults
characteristics and properties of POPs such as toxicity to pests, persistency,
hydrophobicity, electro-conductivity, polymerization and piezoelectricity led to their wide
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range of applications (Barnicki 2017). However, owing to these properties, this group also
become cause of concern because of reported toxic effects of these pollutants on human
health and living organisms in the environment (Alharbi, Khattab et al. 2018). Persistent
and volatile behavior of POPs facilitates their long-range atmospheric transportation from
source to remote region. The low temperatures in remote colder regions results in a
decrease in vapor pressure of POPs and these chemicals lose their energy to retain in
atmosphere and via deposition, these pollutants trapped in different environmental
matrices such as soil, sediments, glaciers for centuries (Westgate 2013). In remote
environment inland water systems such as lakes are vulnerable to environmental changes
in the terrestrial ecosystem such as climate forcing, land use changes and increasing levels
of contaminants (Williamson, Saros et al. 2009). Once entering the aquatic system, fate
and distribution of POPs is determined by a complex interplay of processes occurring
between different matrices of the aquatic systems such as water and sediment (Jiménez,
Dachs et al. 2015). During the sedimentation process, POPs bound with sediment particles
are deposit and trapped in sediment layers. Concentrations of POPs in different depths of
sediment cores provide temporal information about their sources, route of transportation
and historical profile. Sediment cores are the natural archives used to assess and restructure
historical pollution trends of POPs in aquatic system (Heim and Schwarzbauer 2013).
Sediment cores collected from different lake system enable the reconstruction of local
pollution history. The vertical structure reflects the onset of POPs production and
utilization in specific areas. It is important that their ban is also reflected in the sediments.
The vertical profiles of organic contaminants in dated sediment can also be used to
examine pollution mechanisms, which are significant for predicting future pollution

tendencies and assessing potential environmental risks (Pavlova, Zennegg et al. 2016).

% Submit the

application form.

Details of the
project/Results

2. Details of the project/Results

Two Himalayan lakes were selected based on altitudinal gradient and climate differences,
shown in Fig 1. These lakes are in two different environments. Glacial lakes (Shounter) is
situated at 3483 miles above sea level (masl) and directly fed by Himalayan glacier and
Baghsar is non-glacial alpine lake, situated at 700 masl and fed by small tributaries in

catchment region. One sediment core sample from each lake was taken from deepest part
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of shallower sub-basin in March-April 2018 by using stainless steel sediment core sampler.
Each core is 30 cm long and were sectioned into two halves and further sliced at 2 cm
intervals from the surface to the base using a stainless-steel slicer. Each slice weighed,
labelled, and freeze dried Each slice has weight of 10g, it means there are total 15 slices
(15 samples) in one core and total weight of all 15 samples will be 150g. All samples were
stored at -4 °C in lab. One section is used for chemical analysis of POPs (DDTs, PCBs,
PBDEs, HCB, HCHs) physiochemical parameters and isotope analysis (613C, 615N) in
each sediment slice. Second half section of extracted sediment core is preserved for 2!°Pb
dating. 2'°Pb analysis of sediment samples was carried out by collaboration with Division
of Integrated Environmental Studies in Institute of Nature and Environmental Technology,

Kanazawa University, Japan.
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Fig 1: Study area comprised of Lesser Himalayan Region (LHR) in AJK; details of sampled lakes

Results

3. Results

Depth dependent distribution of POPs

The depth distribution of ZOCPs, PCBs and XPBDEs in sediment cores of
selected lakes are given in are given in Tablel and Fig 2. Both lakes i.e., Shounter Lake
and Baghsar Lake had shown the similar distribution trend for XOCPs. From bottom to

top, comparatively small but first peak of ZOCPs were found at lower layers of sediment
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cores, at depth of about 25-30 cm. In middle layers of sediment core lower levels of XOCPs
were found and followed by re-increase in levels in surface or sub-surface layers. The
declining trend in levels of PCBs in middle layer was more evident in Shounter Lake (14-
23 cm), whereas core sample from Baghsar Lake has exhibited the fluctuating trend, but
overall inclining toward increasing trend from bottom to top. On the other hand, although
considerably lower levels of PBDEs have been detected as compared to ZOCPs and ZPCBs
in sediment cores form lakes of LHR. However, with series of peaks and crest troughs,
overall, increasing trend in levels of ZPBDEs was also found from bottom to top layers of
sediment cores in all lakes. The spatial variability of pollutants among sampling sites could
be explained by several factors such as sources of pollutants, atmospheric transportation
of pollutants, characteristics of catchment area (Sultana et al., 2014). Overall, LHR is
characterized as hub of tourism in northern Pakistan as well as recreational activities like
skinning, fishing etc. and has experienced extensive tourism related activities. Such
activities could be major contribution of contamination at glacial and remote mountainous
lakes (PND, 2019). Furthermore, hydropower project at Neelum River and Jhelum River
could also be important source of PCBs and flame retardants, whereas horticulture and

forestry could be important consumer of pesticides in the region (Chandio et al., 2016).
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Fig 2: Depth distribution of OCPs, PCBs and PBDEs in (a) Shounter Lake and (b) Baghsar Lake
of LHR
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Table 1: The range of organochlorine pesticide (OCPs), polychlorinated biphenyls (PCBs) and
polybrominated diphenyl ethers (PBDEs) concentrations determined in sediment cores of (ng g*!
dw) from selected lakes of LH

Shounter Lake Baghsar Lake

B-HCH 0.011-0.01 0.017-0.25
y-HCH 0.011-0.01 0.010-0.61
XHCHSs 0.016-0.06 0.154-0.61
HCB 0.035-0.057 0.01-0.17
op’-DDE 0.011-0.095 0.191-0.44
pp -DDE 0.01-0.078 0.120-0.33
op’-DDT 0.010-0.029 0.107-0.54
pp -DDT 0.010-0.034 0.122-0.61
XDDTs 0.034-0.16 0.600-1.37
tetra-CBs 0.01-0.05 0.03-0.44
penta-CBs 0.01-0.04 0.03-0.55
hexa-CBs 0.00-0.04 0.01-0.36
XPCBs 0.07-0.15 0.18-1.27
hexa-BDEs 0.001-0.005 0.001-0.019
hepta-BDEs 0.001-0.008 0.001-0.006
XPBDEs 0.006-0.034 0.011-0.043

Chronological analysis (*'°Pb analysis) of sediment core

The core sample of Shounter Lake was only analyzed for sediment chronology by
137Cs and 2!°Pb. Based on the variations of 2!°Pbey, the sediment age was calculated by
using different 2!°Pbec-based models. However, the distribution of '*’Cs and 2!°Pb specific
activity did not exhibits distinct variations in the core (Table 2). The maximum peak
of ¥7Cs occurs at the depth of 6-8 cm with a value of 11 £ 1.3 Bq kg™ '. The secondary one
occurs at 2-4 cm depth with a specific activity of 10 = 1.3 Bq kg™ '. Similarly, the vertical
distributions of Shounter core are shown in Table 3.

Surficial ?!°Pbex activity is 141 Bq kg ' and the maximum *'°Pbe activity at 6—
8 cm depth is 147 Bq kg™ !. A flattening of the ?!°Pbey activity is found core form bottom
to top with 2!°Pbe is ranged between 101-147 Bq kg ' at depth of 0-30 cm. The lack of
variation along sediment core could be attributed to several factors such as seasonal
perturbation in lakes which might result into physical and biological mixing or other
redistribution processes such as flooding, early post-depositional diagenetic release and
mobility of some elements and drastic change of hydrological environment is likely to
cause dating problems. Similarly, anthropogenic activities in lakes dredging of sediments

might also be responsible for lack of 2'°Pbe specific activity in sediment layers.
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Table 2: The level of '*’Cs and 2!°Pb (Bq kg™ ') in sediment core form Shounter Lake of LHR.

Depth 210pp 137Cs
(cm) (Bg/kg) + error (Bg/kg) + error
0-2 141.1£3.0 8.7+ 0.2
2-4 126.4 £ 8.9 10.1+£ 0.7
4-6 1429 +11.3 8.5+0.8
6-8 147.2+14.7 11.0+1.3
8-10 117.7+£7.8 9.6+0.7
10-12 1349+ 12.5 6.6+ 0.9
12-14 126.2+7.4 8.9+ 0.6
14-16 143.2+4.8 8.0+£0.3
16-18 1304 £ 14 9.8+1.2
18-20 124.7+ 8.5 7.9£0.6
20-22 140.4+ 8.2 9.5+ 0.7
22-24 146.9 £4.7 93+04
24-26 137.3£4.8 8.3+04
26-28 101.3+ 6.1 2.8+0.4
28-30 133.1£9.1 8.7£0.8
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Presentations/
Publications

Participation in “Joint International Symposium: To the New Stage of Collaboration” 30 -Nov-3" Dec
2021.

Two presentations were made under this project

e  Presentation by Prof. Dr. Riffat Naseem Malik titiled “POPs in prestine lakes of Lesser Himalayn
Region, Pakistan” December 3™, 2021.

®  Poster presentation by Rahat Riaz “Evidance of long range atmospheric transport of POPs lakes of
Lesser Himalayn Region Pakistan” on Dec 2", 2021.

e Based on the research collaboration and scientific links developed under this
project;, a new research project on Mountainous region of Pakistan was
submitted again and fuding has been approved by the K-INET.

% Write down the schedule of the published original papers, the publishment without original papers, oral

presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to

theK-INET office.
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Northeast
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~ Yang University student of photosensitive substances
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Purpose of the
Research/
Expected

Results

Photosensitive species in atmospheric aerosols includes quinones, aromatic carbonyls,
and polycyclic aromatic hydrocarbons (PAHs) and their derivatives. Nitroaromatic compounds
(Ar-NO»), an important photosensitive species, with at least one nitro functional group attached
to the aromatic ring, are widely observed in forest, rural, urban and marine regions.
Nitrophenols (NPs) and nitro-polycyclic aromatic hydrocarbons (NPAHs) are important
classes of Ar-NO». NPs concentrations of 0.2-52 and 0.08-768 ng-m- were detected in the gas
and particle phases, respectively. The concentration of NPAHs was found to be 0.01-2.22 ng-m
% in aerosols. The biomass burning and fossil fuel combustion contribute to primary sources of
Ar-NO; in the atmosphere. Ar-NO, can be also produced from the homogeneous and
heterogeneous oxidation of parent aromatics. The homogeneous reaction, occurring between
benzene and NO3/NO;y in the aqueous solution, can lead to the formation of nitrophenols
through the hydroxylation and nitration. Catechol was oxidized by OH and NOs radicals in the
gas phase to generate f-hydroxyphenoxy/o-semiquinone radical, which further reacted with
NO: to form nitrocatechol. Acting as important contributors to the light absorption of brown
carbon (BrC), Ar-NO, have potential impacts on the global radiative balance, climate and
photochemistry. NPs accounted for 50%-80% and 4% in visible (>400 nm) and ultraviolet
(=370 nm) light absorption of BrC, respectively. It has been reported that the photodegradation
of ArNO2 may be a source of HONO in the atmosphere. HONO is a key species in the
atmosphere since its photolysis contributes to 20%-80% of OH radicals, which can oxidize
most pollutants and governs the lifetime of many trace gases. Despite of the importance of
HONO, the formation mechanism of HONO in the atmosphere still remains unclear. It has
been found that HONO can be formed through the heterogeneous photochemical uptake of
NO: and the photolysis of nitrates, which cannot still completely explain the daytime sources
of HONO. Therefore, it is important to quantified the HONO formation by the
photodegradation of Ar-NOa,.

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. Ar-NO» in the aerosols in near Japan sea region will be
investigated. Reactive nitrogen gas formation, such as HONO and NOx by the photolysis of
Ar-NO; will be examined.

It has been found that the photolysis of ortho-nitrophenols under ultraviolet-visible light
(300-500 nm) generated HONO by intramolecular hydrogen transfer from the phenolic OH
group to the nitro group, and photolysis frequencies of nitrophenols highly depended on
irradiation intensity. The chemical composition and the solution pH of nitrophenols can greatly
affect the HONO/NO;™ formation by the photolysis of nitrophenols in the aqueous phase.
HONO generation was also detected during the photolysis process of nitro compounds
produced in situ by the heterogeneous reaction of NO: with carbonaceous aerosols. For
instance, nitro compounds yielded by the chemical uptake of NO on soot can be photolyzed
to generate gaseous HONO under simulated sunlight. Nitrotyrosine, which was formed by
nitration of tyrosine with the exposure to gaseous NO», can undergo photolysis process to
produce HONO. Although the photolysis of nitrophenols has been investigated in previous few
studies, the HONO formation from the photolysis of other typical Ar-NO, under sunlight has
not been quantified to obtain exact information. Thus, the importance of Ar-NO» photolysis
process as a possible HONO source is still unclear.

% Submit the application form.
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Details of the
project/
Results

1. HONO and NOx Formations by the Ar-NQO; Photolysis.

Figure 1 shows temporal changes in HONO, NO and NO; concentrations for nitrophenols
(NPs) in the dark (0-15 and 75-90 minutes) and under irradiation (15-75 minutes). HONO and
NOy formations from NPs in the dark were insignificant. Upon irradiation, HONO and NO
concentrations for most of NPs, such as 4-nitrocatechol (4NC), 3,5-dinitrosalicylic acid
(35DNSA,), 3-nitrosalicylic acid (3NSA) and 5-nitrosalicylic acid (SNSA), firstly exhibited a
rapid increase, and then gradually decreased with the irradiation time. For 4-nitrophenol (4NP),
HONO and NO concentrations almost remained unchanged after they reached their largest
values. The HONO concentration for 4NP was always higher than 1.5 ppb after the light was
switched off (75-90 minutes), which may be ascribed to the desorption of adsorbed HONO,
the hydrolysis of nitro-containing species,' and the protonation of nitrites formed during the
4NP photolysis. As shown in Figure 2, HONO and NO concentrations for 2-nitrofluorene
(2NF), 5-nitroacenaphthene (5NA) and 1-nitropyrene (1NPY) had a quick growth upon the
exposure to light. Subsequently, these three nitro-polycyclic aromatic hydrocarbons (NPAHs)
deactivated for HONO and NO formations. The most significant deactivation was observed for
2NF, where the largest HONO and NO signals were dozens of times larger than the
corresponding ones at the steady state. HONO and NO formations from 9-nitroanthracene
(9NAN) showed a slow increase during 0-25 minutes after the irradiation, and then decreased
with the time. The decreasing HONO and NO signals with time during nitroaromatic
compounds (Ar-NO;) photolysis process were not caused by the desorption of Ar-NO», because
only a slight mass loss of Ar-NO> during the dark experiments was expected (Table 1). It was
possible that light was absorbed by Ar-NO; in the top layer and was unable to reach the
underlayer of Ar-NO,, and thus the photodegradation of Ar-NO; in the underlayer would be
less efficient, leading to decreases in HONO and NO signals with time. The temporal decreases
in HONO and NO signals on SNA and 9NAN should be ascribed to the photolytic loss of these
Ar-NO; on the surface (Table 1). Figure 1 and 2 displays that NO, formation from NPs and
NPAHSs was ignorable except for that from 2NF at the initial irradiation stage. These definitely
suggest that light markedly enhances HONO and NO formations from Ar-NO,, whereas it
plays a minor role in the NO; formation.
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Figure 1. Temporal changes in HONO (A), NO (B) and NO, (C) concentrations from NPs in
the dark and under irradiation. The NO formation for 4NP and 35DNSA referred to right axis

in plot B.
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Table 1. Change of Ar-NO mass

Np (mg) Ne (mg) Nq (mg) L (%) Le (%)
4NP 1.93 1.90 35 1.5°
4NC 1.96 1.94 2.0 1.0°

35DNSA 1.95 1.92 2.5 1.5°
3NSA 1.95 1.91 2.5 2.18
SNSA 1.92 1.84 4.0 4.0
2NF 1.90 1.87 5.0 1.6°
SNA 1.96 1.63 1.94 2.0 17%1.0°
INPY 1.92 1.89 4.0 1.5°
9NAN 1.93 0.62 1.93 3.5 68%/0°

Figure 3 and 4 shows Jy.no,—HoNo and Jarno,—No Of NPs and NPAHS, respectively.
The error bars represent the standard deviations of three independent experiments. For NPs,
JarNo,—HoNo Tanged from (3.42 + 0.24) x 10® (4NC) to (4.16 £ 0.10) x 107 s (4NP), and
JarNo,No Vvaried from (3.81 £ 0.15) x 10 (4NC) to (3.21 £ 0.59) x 107 s (35DNSA). For
NPAHSs, the maximum Ja;.no,—Hono (201 £0.05) x 107 s and Jar.no,—n0 (1.59 +0.04)
x 10 s were observed for 9NAN, whereas the minimum Jy,no,—nono (1.64 £0.29) x 10-
Tstand Jarno,No (1.06 £0.02) x 107 s were recorded for INPY and 2NF, respectively.
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Figure 3. Ja;no,—HONO and JorNno,—No from NPs by the photolysis process.
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Figure 4. Jarno,—HoNno and Jarno,—~o from NPAHSs by the photolysis process.

2. Mechanism of Ar-NQO; Photolysis

The mechanism for HONO and NO formations by the photolysis of Ar-NO, was proposed
on the basis of experimental results and previous studies.?” The triple excited state of Ar-NO»
(Ar-NOz*) formed under irradiation (R1) could be decomposed into NO and Ar-O (R2).24 10
'"HONO could be generated by the reaction of Ar-NO>* with water molecules (R3). HONO
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may be also created by intramolecular hydrogen transfer of nitrophenols (35DNSA and 3NSA)
from phenolic OH group to nitro group in ortho position (R4),® and the intermolecular H-
abstraction between two nitrophenols molecules (R5). The secondary reaction of photolytic
products can also generate HONO.!?> An initially obvious increase of HONO and NO by the
photolysis of most NPs and NPAHs (Figure 1 and 2) should be ascribed to the direct
photochemical mechanisms (R1-5). A delayed increase of HONO with time, such as HONO
formation from 9NAN (Figure 2A), may partially result from the secondary reaction of
photolytic products. For example, the reaction of NO, Ar-O and O; resulted in the production
of HO-Ar-NO; (R6), leading to HONO formation through R4.
Ar-NO; + v —> Ar-NO*  (R1)

nitro-nitrite

Ar-NOy* ——— Ar-ONO —»NO +Ar-O  (R2)

Ar-NOy* + H,O —- HONO + Ar-OH  (R3)
HO-Ar-NO; + iv > HONO + Ar-O  (R4)
2HO-Ar-NO; + hv — HONO + Ar-OH + O-Ar-NO;  (R5)
NO + Ar-O + O, + H-source — HO-Ar-NO,  (R6)

In order to compare the efficiency of Ar-NO; in producing HONO and NO, ®yono and
Ono were displayed (Figure 5 and 6). 4NP, with a nitro group in the para position of OH group,
had the most prominent HONO production among various NPs (Figure 5). In addition, ®xono
from the para nitrophenol derivative (SNSA) was higher than that from the ortho nitrophenol
derivative (3NSA). It can be concluded that para nitrophenols and their derivatives had a more
important HONO formation as compared to other (ortho and meta) nitrophenols and their
derivatives. Barsotti et al. investigated the HONO/NO, formation from the photolysis of NPs
in the aqueous phase and observed similar results.’ It is possible that para nitrophenols had
lower steric hindrance of nitro group, which favored the H,O attack on the C-N bond of Ar-
NO,* (R3).? 4NC had the minimum ®pono among NPs, which may be partly ascribed to the
high steric hindrance of nitro group in the meta position of OH groups. In addition, 4NC was
weaker acid than nitrosalicylic acids (35DNSA, 3NSA and 5NSA), leading to a less
protonation of NO," to HONO. 35DNSA has two nitro groups that could theoretically release
a double amount of HONO. However, similar ®rono of 35DNSA and 3NSA was observed.
For 35DNSA, the nitro group in the para position of OH group had a high steric hindrance due
to the presence of COOH and nitro groups on the benzene ring, and thus HONO might be only
produced by the nitro group in the ortho position through R4. It was also possible that one OH
group was limited for the intermolecular H-abstraction between nitrophenols molecules with
two nitro groups (R5), leading to the similar ®xono of 35SDNSA and 3NSA.

As shown in Figure 6, the NO formation was observed in the following trend: ®no
(ONAN)> ®Ono (INPY) > Ono (SNA) > Ono (2NF), which was attributed to a larger dihedral
angle (90°) between the aromatic ring and the nitro group of 9NAN compared to that of INPY
(60°), 5NA (45°) and 2NF (0°).” A larger dihedral angle favored the overlap of the half-vacant
nonbonding orbital of the nitro group with the adjacent orbital of the aromatic ring, promoting
the intramolecular nitro-nitrite rearrangement to generate NO (R2).%* In addition, the highest
Drono was also observed on the photolysis of INAN. Carbonyl compounds were known to be
generated from the photolysis of NPAHs.!!"!3 It was possible that the photolysis of INAN
yielded more carbonyl compounds acting as effective photosensitizers, which enhanced the
photochemical formation of HONO.!4 15
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Figure 5. ®nono and Ono from NPs by the photolysis process.
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Figure 6. ®uono and @no from NPAHs by the photolysis process.
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Aridity in the Asian continent affects the amount of Asian dust thus the quality of the air.
We expect to gain better understanding of the processes of lake level change and climate
evolution in the arid region of Central Asia by complex sedimentological analysis of samples
of mutual interest from Mongolian lakes obtained in summer 2021 within joint field mission.
As a result, we hope to elaborate a project for long-lasting joint research and educational
activity.
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Due to COVID spread, it was impossible to collect the sediment core from the
target lake because no visit to Mongolia was allowed from Russia. Therefore
we worked on the multivariate statistical analysis on the 10.5 m core already
collected from Lake Olgoy and physical and chemical analyses were carried
out. This core preserves a record of 55kyrs. Main contributors in Factor 1
are carbonate, amorphous silica, Ca, and Sr concentrations and Factor 1
indicates authigenic productivity in lake precipitation. Factor 2 is mainly
controlled by K, Rb, Al, Si, and Ti concentrations and reveals detrital
terrigenous input, and Factor 3 is maily affected by S and Zr concentrations
and whole grain size, and implies the melting input from glacier and
permafrost. MIS 2 and 3 stages were wet conditions in Khangai mountains. At
the same time, the Olgoy lake basin was humid by the melting inputs. However,
abrupt changes of sediment were occurred via temperature increase accompanied
with dry climate during the Younger Dryas. ZmH{ad7=®H, o 7hbEr I
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Mongolia has many active mine blocks. The most important part of the economy is the mining sector.
The Erdenet mine brings high economy benefits of national income. The Erdenet mine is one of the
largest copper and molybdenum (Cu&Mo) mine in the world, which is operating since 1980. The
environmental pollution is becoming harmful to living organisms. The most important point is
realistic evaluation of the environment, such as distribution and toxicity of the heavy metals.

Since 2017 we have focused on Molybdenum (Mo), it is an essential element to living organisms.
Mo concentration of rivers exceed the WHO drinking water guideline (70 pg/L) in 2011. Mine
wastewater and groundwater’s were inflow to the rivers. Contaminated river water was more than 70
ng/L, but the average concentration of mine wastewater and groundwater ranges 800 to 1000 ng/L.
The groundwater pumped by thermal power plant for cool ash stoves.

Once high concentration of Mo has recorded and may be causing health problem for long time.
Therefore, we need to do more detail observation to understand the distribution and characteristic of
groundwater. There are more than 500 wells in the Erdenet area, which is using for household and
livestock water based on preliminary data. There are two main expectations (i) to establish the
distribution and pollution source of groundwater Mo, (ii) to develop purification technology of

groundwater Mo.
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While groundwater is a significant and valuable drinking water resource, it is vulnerable for the
different kind of pollutions include heavy metals, organic compounds and many others and one of
the common objects that have an impact on groundwater is the mining. 99% of drinking water
resources is groundwater in Mongolia represents research on groundwater is high importance. The
research area, Erdenet city (49°01'40"N, 104°02'40"E) is known for Erdenet mine (Erdenet Mining
Corporation), has been in operation since 1978, is considered one of the biggest copper-molybdenum
mines in Mongolia and Asia. The Erdenet mine locates south-eastern side of the city and transfers its
waste water to tailing pond that locates north-eastern side of the city. The waste water in tailing pond
discharges into the river named Khangal flows out from the city. A total of 49 sampling points were
chosen, including public and private wells, natural spring and a tailing pond discharge. Trace metals
and major metals, 27 metals were measured by ICP-OES and ICP-MS. Ga, Se, Bi were not observed
at any sampling point. As a result of comparison with corresponding water quality permissible level
by Mongolian National Standard (MNS) and World Health Organization (WHO), Mo and Ca
concentrations were higher in several points. Mo concentration ranges between 1.04 - 1102.74 pg/l,
and Ca concentration ranges between 36.63 — 277.24 mg/l. The most concerning result is that the
tailing pond water contains high Mo with the highest concentration 1102.74 ng/l, and it exceeds the
MNS 6148:2010 - “Water quality. Maximum limit of substance contaminating groundwater” by
approximately 16 times higher. A natural spring locates 300 m away from tailing pond discharge
contains 1064.02 pg/l Mo, which is high and similar with tailing pond discharge. Ca concentration
was higher than the permissible level of abovementioned standard at 21 points out of 49 points. The
highest exceeded amount is 3 times higher than the permissible level. About the distribution of Ca, it
is similar, the highest Ca concentrations were observed in a natural spring and a tailing pond

FIH - #F9C | discharge. A natural spring water contains high concentration of Mo and Ca as mining tailing pond
EHNE - water. It makes hypothesis that the waste water is not purified effectively, and the waste water in
) . | tailing pond may affects groundwater.
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Annual Results Report
Joint Research, Institute of Nature and Environmental Technology,

Kanazawa University, 2021

form 3 (Joint Research)

Tatiana Chizhova

Name Date 04/12/2022
Affiliati
' 1a ron Research scientist
Position
Postal Address
Phone Number Facsimile
E-mail
Address
R h
) [J Key Joint Research Program ) es-earc
Funding . [0 domestic period X new
Catego x Joint Research Program « international 9 O conti
gory C] PhD student Support Program internationa one year continue
[J two years
x Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors
O Investigating the effects of environmental change on human health
Research Field | OO Researching the effects of human societies on ecosystems
[ Developing methods for the prediction of changes to local environments
O Researching topics related to sustainable development
[ Interdisciplinary studies related to the Sea of Japan Sea region
Research PAHSs pollution in the Sea of Japan marine environment
Theme
P
rosta 04/01/2021 ~ 03/31/2022
Period
KINET Seiya Nagao, Professor

Research Staff

Tetsuya Matsunaka, Assistant Prof.

form 3


mailto:chizhova@poi.dvo.ru

Name Affiliation Position Role/Research Task
. Tati . . . .
Applicant a 1 ana POI FEB RAS | Research scientist | Analysis & discussion
Chizhova
liulia
Kudriash . . . .
Y Flas ova POI FEB RAS | Research scientist | Analysis & discussion
z (Yuliya
g Koudryashova)
8
[e]
; Member(s)
o
=
X If there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.
Name of Sample Form(Shape) The number of sample
Water samples Cartridges C18 28 (56 cartridges)
Suspended particulate | Glass fiber filters 28
Applied sample matter samples . -
Samples for Ra-isotope | Residues 22
analysis
Assay sample(s)
Water samples Cartridges C18 28 (56 cartridges)
Suspended particulate | Glass fiber filters 28
Analyzed matter samples
sample Samples for Ra-isotope | Residues 22
analysis
Purpose of the | The purpose of the research was to study the PAH content, vertical distribution, and to
Research/ highlight factors controlling the PAH transport and transformation in the Japan Basin of the
Expected Results | Sea of Japan.

% Submit the application form.

form 3



Details of the
project/
Results

Samples of water and suspended matter were taken at 14 levels of two deep-water stations
in December 2016. The sampling stations are labeled as St. 21 (41°29.560'N, 134°02.068")
and St. 29 (41°27.647'N, 131°46.128E). The sampling depth was from 5 m to 3500 m. At
the same time, samples were taken for the analysis of particulate and dissolved carbon, and
226Ra and 2?®Ra isotopes. Determination of the PAH content and ??Ra and ??®Ra activities
was carried out at the Low-Level Radioactivity Laboratory and Ogoya Underground
Laboratory, Institute of Nature and Environmental Technology, Kanazawa University, Japan.
Results show dissolved PAHs (DPAH) significantly prevailed over particulate PAHs (PPAH).
The total PPAH concentrations (8 compounds) ranged from 0.87 ng/L to 1.64 ng/L and the
mean was 1.19 ng/L. The total DPAH (9 compounds) varied from 7.97 ng/L to 15.11 ng/L
with an average concentration of 9.72 ng/L. The DPAH vertical profile in surface and
subsurface waters (up to 50 m) repeats the 22®Ra profile that indicates the DPAHs entered to
the sampling area along with shelf-derived water. The mesopelagic has the highest PAH
concentration compared to epipelagic and batipelagic realms. Probably this vertical PAH
pattern is associated with hydrological and biogeochemical modes in the Japan basin.

The most abundant PAHs were fluorene, acenaphthene, fluoranthene and pyrene which
accounted for 78-93% of total content. 3-ring PAHs were strongly dominant in each sample
except for PPAHs at a depth of 100 m and 1500 m at St. 21, where the contribution of 3-ring
PAHs was similar to that of 4-ring PAHs. Results of principal component analysis show a
loading of 4-ring DPAHs in the samples from 0-50 m. As increasing in the 4-ring PAH
percentage is typical for coastal water of the northwestern Sea of Japan in the cold period
that supports results of 2*Ra suggesting PAH polluted shelf water contributing to the Japan
Basin.

The vertical profiles of particulate and dissolved organic carbon differed from the PAH
profiles. While the organic carbon content as expected decreased with depth due to the
remineralization of labile organic matter, the PAH level remained relatively unchanged
towards the bottom. A positive moderate correlation between DPAH and dissolved organic
carbon was found for depths below the epipelagic. This relationship is probably reflects
common pathway of input or formation of the dissolved organic matter and the DPAH in the
deep water of the Sea of Japan.

Calculating carbon normalized distribution coefficients of PAHs between the water and
particles (koc) for the epipelagic zone, it was found that the ko of 3-ring PAHs were from 6.1
to 7.2 being much higher than the values of their octanol-water distribution coefficients (Kow).
Since it was found that PAHs in this work are of pyrogenic, one of the reasons for such high
koc may be the PAHs entered into the water column adsorbed on soot particles. The ko and
kow of higher molecular weight PAHs (with 4 and 5 rings) were quite close, indicating
hydrophobicity is an important factor that influences water-particle distribution of these
PAHs and determines their fate in the marine environment.

% 1,000 F-LL ETEARBIZRER L TFEW,
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Manuscript by Koudryashova Y., Chizhova T., Inoue M., Hayakawa K., Nagao S.

Result “PAHs deep-water circulation in the northwestern Sea of Japan” is preparing to submi
esults .
to the journal.

< Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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Joint Research, Institute of Nature and Environmental Technology,

Kanazawa University, 2021

Name Bin CHEN Date 4/28/2022
Affiliati . . . . . .
Pésliztliolr(l)n Institute of Atmospheric Physics, Chinese Academy of Sciences /Associate Professor
Postal Address

Phone Number Facsimile
E-mail
Address
R h period
. [J Key Joint Research Program . SSCGAICH petio
Funding . [0 domestic B new
B Joint Research Program i . B one year .
Category B international [ continue
[J PhD student Support Program
[ two years
B Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors
O Investigating the effects of environmental change on human health
Research Field | O Researching the effects of human societies on ecosystems
[ Developing methods for the prediction of changes to local environments
O Researching topics related to sustainable development
[ Interdisciplinary studies related to the Sea of Japan Sea region
Research Comparisons of main pollutants before and during COVID-19 period at Wajima
Theme and Beijing
P
rosta 4/1/2021 ~ 3/31/2022
Period
K-INET Ning Tang
Research Staff

1 form 3
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Name

Affiliation

Position

Role/Research Task

Applicant

Chen Bin

Institute of
Atmospheric
Physics,
Chinese
Academy  of

Sciences

Associate
Professor

Plan and management of China side

Li Jiandong

Institute of
Atmospheric
Physics,
Chinese
Academy  of

Sciences

Associate
Professor

Data analyzing

Tan Saichun

Institute of
Atmospheric
Physics,
Chinese
Academy  of

Sciences

Associate
Professor

Data analyzing

Member(s)

Habib
Ammara

Institute of
Atmospheric
Physics,
Chinese
Academy

Sciences

of

Ph.D
researcher

Experiment and data Analyzing

Dong
Xiaofei

Institute of
Atmospheric
Physics,
Chinese
Academy

Sciences

of

Ph,D
student

Experiment and data Analyzing

Tang Ning

Kanazawa
University

Professor

Sampling

consultation

X If there are any changes,

please submit a newly revised application form to the K-INET office in

with K-INET staff.

Name of Sample

Form(Shape) The number of sample

Assay
sample(s)

Applied sample

form 3



Analyzed
sample

Purpose of the
Research/
Expected

Results

The purpose of this study as to sample and analyze the atmospheric
components in different regions, especially in Wajima, Japan and Beijing, China,
also in other possible regions, so as to deepen the scientific understanding of the
uncertainty of aerosols and other components including the physical and chemical
characteristics, optical properties and radiation properties. The aerosol optical
properties observed by ground-based networks have been intensively reported over
China and Japan. Based on the inversion data and meteorological data, several
pollution events will be analyzed. The result will show some factors for instance

poor meteorological conditions (low wind speed and high relative humidity), the
hygroscopic growth of aerosol, aerosol secondary transformation, local emissions,

and regional transportation usually lead to serious pollution events. Beijing, as the
capital of China and the central city of the Beijing-Tianjin-Hebei region, has
experienced a rapid urbanization process. Atmospheric environmental issues
caused by anthropogenic aerosol emissions draw more attention. Coarse particles
are usually the main aerosols in Beijing, and dust aerosol is the main type of spring.
Some studies reported that the combination of poor meteorological conditions and
optical properties change of aerosols result in local pollution events. At the mean
time, Wajima is a typical remote spot mainly affect by the ocean air mass, which is
a ideal clean background spot in the mid-latitude region, where synoptic
disturbances move from west to east. The observation sites in Japan are also
affected by air masses originating from the continental area. Therefore, the
modification of the aerosol characteristics during the transport can be investigated
by comparing the aerosol characteristics of the source and downstream cities, when
more mechanisms of the reactions between climate and environment and the
variation of the main pollutants including O3 and aerosols could be understood.
The relationship between the optical / radiative properties and the physical /

chemical components will be analyzed deeply in this study.

% Submit the application form.

3 form 3



Details of the
project/
Results

Quantitative investigations of bioaerosols collected at Beijing, China and
Tsogt-Ovoo, Mogolia were conducted. Bioaerosol particles sampling takes 15
times using a self-made biological particle sampler during dust seasons. Under
microscopic observation, we found that the concentrations of bacteria and organic
matter increased after dust events at both sites and the particle concentrations in
Tsogt-Ovoo are higher than those of Beijing. The rarefaction curves and PCoA
plots indicated that there are significant differences between Tsogt-Ovoo and
Beijing. The high degree of similarity between some samples in dust events of
Beijing and Tsogt-Ovoo suggests that some bacterial populations such as members
of Bacteroidetes were transported from Tsogt-Ovoo to Beijing. The members of
Bacteroidetes would be transported from source area to deposition area. These
results suggest that the long-range transport of dust in the atmosphere may play a
significant role in the dispersal procedure for bioaerosols on the scales of local,
regional, and even global. Our findings would serve as a vital reference for the
further cooperation of countries to reduce dust impact and improve the

environmental quality.

Features of dust aerosols are significant in understanding how far they can
travel from their source regions. Appropriately desert aerosols concentration and
size distributions in Asian deserts are not well understood. An overview of the
vertical variations of dust aerosols such as number concentration, size distribution,
optical depth, wind pattern and dust minerals in Chinese desert areas are conducted.
Observational data from vertical profiles of aerosol particles in the free troposphere
over Dunhuang strongly suggest that present mineral particles that seems
originated from desert regions by local regional impacts and entrained far away in
all seasons. Various studies suggested that dust particles; consistently exist in the
free troposphere of Chinese desert regions, while their number concentrations are
higher in spring than summers. Wind system analysis shows that a combination of
prevailing westerly, in the free troposphere and the surface wind strongly
controlled by the geography. The affluence of Ca-rich particles in the free
troposphere differs significantly between spring and summer. The results obtained
by this review will provides useful information about the Asian desert aerosols. For
better understanding of the spatial and seasonal distribution of dust particles in the
Asian deserts, we need more field measurements to study about the aerosols in free

troposphere of Chinese desert area.

4 form 3



1.Dong X, Chen B, Maki T, Shi G, Duan M and Khalid B (2022), Characteristic
Changes of Bioaerosols in Beijing and Tsogt-Ovoo During Dust Events.

Front. Environ. Sci. 10:795489. doi: 10.3389/fenvs.2022.795489

fosuls 2.Ammara Habib, Bin Chen, Xiaofei Dong, Guangyu Shi and Ning Tang,

Physico-optical properties of atmospheric aerosols over Chinese desert regions: A

review, submitted to Atmosphere

< Write down the schedule of the published original papers, the publishment without original papers, oral

presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to

theK-INET office.
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Name Yongjie Wei Date 4/28/2022
Affiliati . . .
P(l)sli?iolr?n Chinese Research Academy of Environmental Sciences (CRAES) * Professor
Postal Address
Phone Number Facsimile
E-mail
Address
. [ Key Joint Research Program . Research period | (1 new
Funding . O domestic
Cat M Joint Research Program O international [J one year O
atego
oy [J PhD student Support Program fierhationa [J two years continue

O Understanding environmental pollution, environmental fluctuations, and the
mechanisms behind these factors

M Investigating the effects of environmental change on human health

Research Field | O Researching the effects of human societies on ecosystems

O Developing methods for the prediction of changes to local environments

O Researching topics related to sustainable development

U] Interdisciplinary studies related to the Sea of Japan Sea region

R h
;}slearc The effects of atmospheric particulate matter on DNA and RNA methylation of lung.
eme
P
rogram 01/01/2021 ~ 12/31/2021
Period
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Ning Tang

K-INET
Research Staff
Name Affiliation Position Role/Research Task
Applicant | Yongjie Wei | CRAES Prof. Epigenetic study

Ning Tang Kanazawa Uni. | Prof. PM: 5 sampling and chemical analyses
g
o . . Associate
5 Zhigang Li CRAES Prof Molecular analyses
: Member(s) -
) Assistant
= Chen Guo CRAES Molecular analyses
= Prof.

Zhanshan Assistant ) )

CRAES Biochemical analyses
Wang Prof.

consultation

X If there are any changes, please submit a newly revised application form to the K-INET office in
with K-INET staff.

Assay
sample(s)

Th ber of
Name of Sample Form(Shape) © MUTbEro
sample
Applied sample  Particulate matter Solid 28
Analyzed . .
nayEe Particulate matter Solid 28
sample

form 3




Purpose of the
Research/
Expected

Results

At present, the outdoor air pollution and its influence on public health have
become the significant issues. Because of the key development of respiratory system
in juvenile stage, children are more susceptible to the air pollution than adult. In
human, respiratory system keeps developing in utero to adolescence, and more than
80% alveoli were formed before 6 years old. In children stage, the detoxification and
metabolic systems were immature, which make the lung more vulnerable to air
pollution (Pinkerton and Joad, 2006). Moreover, the ambient pollutants as the major
leading contributors on many chronic respiratory diseases, always acted on the lung
firstly. Therefore, the lung in children stage was tender to the stimulation from
environmental and chemical toxicants.

DNA methylation is the critical epigenetic modification that regulates gene
expression without changing DNA sequence. The DNA methylation at promoter
regions can repress gene expression. In recent years, much attention has been attracted
by 5-hydroxymethylcytosine (5ShmC), the oxidized product from 5-methylcytosine
(5mC) by teneleven- translocation. The ShmC in gene has generally been involved in
the activation of gene expression, which is assumed to be associated with the process
of cellular differentiation, neuronal development, and aging. Meanwhile, the recent
discovery has illuminated that the mRNA methylation, regulating gene expression
level in post-transcription level, can influence the processes such as cell
differentiation, embryonic development and stress responses in eukaryotes. In
present, more and more evidence showed that, the environmental exposures have
adverse. health effects by influencing the DNA methylation level of specific genes,
especially by lowering the quantities of methylation. PM inhalation decreased global
DNA methylation level and affected some biomarkers in blood, as well as hypo-
methylation in some pro-inflammatory and inflammatory genes. Experiments
supported that acute exposure to PM significantly resulted in rapid hypo-methylation
of some cardiovascular biomarkers. PM exposure was also the link with the decreased
DNA methylation in promoter region of the iNOS gene. But whether PM exposure
affects DNA hydroxymethylation and RNA methylation level and the role of them in
regulating the adverse effects induced by PM exposure need to be explored.

Considering the critical period of lung development in children stage and the
possibility that the altered DNA and RNA methylation could be involved in the
impairment of lung derived from PM2.5 exposure, we investigated the global DNA
and RNA methylation of lungs of juvenile mice after acute exposure to heavy PM2.5.
As 5-hydroxymethylcytosine was the oxidation product of SmC, we also examined
whether acute PM2.5 exposure influenced the global ShmC level. The present study
clearly demonstrated the actions of global DNA methylation and RNA methylation of
lung after acute PM2.5 exposure, emphasized the needs for future study in
modification of DNA and RNA methylation after exposure to air particle.

% Submit the application form.
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Details of the
project/
Results

As planned, we should do the comparative study in Beijing, Baoding, Shanghai,
and Kanazawa, Wajima. For the COVID-19 in the world wide, we only did the
experiments by using the PM sampled from Beijing.

Background: Particulate matter (PM) in air pollution is a pervasive risk factor in
pulmonary diseases that are always associated with gene expression level alterations
in many specific-genes. DNA methylation (5-methylcytosine [SmC]) and RNA
methylation (N6-methyladenine [6 mA]) influence the gene expression from
transcription and posttranscription level, and the DNA hydroxymethylation (5-
hydroxymethylcytosine [ShmC]) is the oxidized form of 5SmC. Objective: Reveal
the effect of airborne particulate matter exposure on the DNA and RNA methylation
of lung. Methods: We divided the animals into 3 groups randomly, the group 1 was
exposed to heavy PM for 24 h in the unfiltered chamber, the group 2 was exposed to
filtered air in the filtered chamber, and the group 3 was 10 of the mice in the group 1
after 24 h exposure and then being moved to the filtered chamber for further 120 h
exposure. Lung morphometric was analyzed by hematoxylin-eosin stained (HE) slide.
The levels of global 5SmC, ShmC and 6 mA of lungs in experimental mice were
investigated by the MethylFlashTM and Imprint® Methylated DNA Quantification
Kits. The expression level of DNA and RNA methylation and demethylation
transferase by Real-time PCR.

Reversal

Fig. 1. Lung histology (HE stain) of mice. (a) Light microscopic examination showed
the fractured pulmonary alveolar wall, enlarged alveolar space and the tendency of
consolidation of lung after PM exposure; (b) No apparent impairment in alveolus after
filtered air exposure (Ctrl). (c) After acute exposure to unfiltered air, the impairment
of lung was relieved by air purification for 120 h (Reversal).
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Fig. 2. The global DNA methylation level and the expression level of DNA
methylation transferase of lung. (a) PM exposure resulted in the global DNA
hypomethylation of lung, and air purification reversed it. (b) PM exposure induced
the decreased expression level of Dnmtl, and air purification reversed it. (¢) There
was no significant change in the Dnmt3a expression. (d) There was no significant
change in the Dnmt3a expression. * p < 0.05; ** p <0.01;*** p <0.001.
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Fig. 3. The global DNA hydroxymethylcytosine level and the expression level
of DNA hydroxymethylcytosine transferase of lung. (a) PM exposure induced
the global DNA hypermethylation of lung, and air purification reversed it. (b-
d) PM exposure significantly enhanced the Tet1 and Tet2 expression, and air
purification only reversed the up-regulation of Tetl; PM exposure did not
affect the expression level of Tet3. * p < 0.05; ** p < 0.01;*** p < 0.001.
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Fig. 4. The global RNA methylation level and the expression level of RNA
methylase of lung. (a) PM exposure induced the global RNA hypermethylation
of lung, and air purification reversed it. (b-c) PM exposure induced high
expression of RNA methyltransferases, including Mettl3 and Mettl14 and
their levels were back to the normal after air purification. (d-e) PM exposure
did not affect the expression level of RNA demethyltransferases, including Fto
and Alkbh5. * p < 0.05; ** p < 0.01;*** p < 0.001.
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Results

Results: The morphology of lungs showed that acute PM exposure impaired
the structure of pulmonary alveolus. Meanwhile, the global level of DNA
methylation was decreased, and DNA hydroxymethylation and RNA
methylation levels were increased in lungs after PM exposure for only 24 h.
And the expression level of some DNA and RNA methylation and
demethylation transferase were also changed. Very notably, after being
exposed in purified air for 120 h, the pulmonary morphology, the global levels
of DNA methylation, DNA hydroxymethylation, RNA methylation and altered
expression of methylation and demethylation transferase of lungs were all
reversed.

Conclusion : In summary, ambient air PM exposure could impair the
morphology, accompanied with significant global DNA hypomethylation and
RNA hypermethylation in lungs. The DNA hypomethylation resulted in the
pulmonary inflammation and could be reversed after air purification. The
RNA methylation increased with high PM exposure and also reversed after
air purification, however, we cannot explain the reason by now. The very
notable point of the present study is that the pathologic changes and altered
levels of DNA methylation and RNA methylation can recover after air
purification. Our work for the first time, from the perspective of DNA
methylation and RNA methylation determined that the negative impact of
PM exposure could be repaired by the self-regulation of the body when
pollution reduction, which provided us a new idea for intervening the adverse
health effects from air pollution.

Xue K, Li Z, Zhang Y, Tang N, Wei Y. TGF-8 regulates m6A RNA methylation

after PM2.5 exposure, submitted to Particle and Fibre Toxicology.

*Write down the schedule of the published original papers, the publishment without original papers, oral

presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results
to theK-INET office.
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[Objectives]

The research focus on:

1) to develop low—cost calibration system for microsensors

2) to make standard of procedures for utilization environmental sensors

in the long—term field observation.

3) to analyze spatiotemporal air quality data (PM2.5, C02, CO, S02, 03,

and NO2) and weather parameters (Temperature, Relative Humidity,
Pressure, and Light intensity) for determination/prediction of
WHIEE R - emission sources and air mass behaviors.
Hfrsns
IBES [Output/outcomes]

The output and/or outcomes from these activities are:

1) The prototype of low—cost calibration system for environmental
microsensors and its draft of patent in Indonesia.

2) Standard of procedure for: (a) development and testing the device in
the laboratory, (b) deployment of devices in the field, and (c¢) service
and maintenance during monitoring the air quality.

3) Continue data analysis for long—term observation in the Greater Bandung
air basin.
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In this K-INET 2021/2022 project, all the budgets are used for the partial
part of the calibration systems, such as the mass flow controller, CO02
detector, and T/RH recording device, due to the pandemic covid—-19.

The following picture (Fig. 1, 2, and 3) are the results for the simple
calibration of C02 sensors and have been submitting for the Indonesian
patent.
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Fig. 2 Design of Chamber
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Serial monitor
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Arduino uno
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Sensor 1

Data logging shiled

Sensor Suhu dan Kelembapan
RIS Sensor Tekanan BMP108

Fig. 3 Configuration of data acquisition in CO2 sensor calibration system

The standard of procedure for utilization of microsensors is consist of
three parts:

(1) development of the prototype: testing each part/module including the
sensor’ s performance, testing the stand-alone system, testing data storage
in the data logger, testing data transmission over Wi-Fi, GSM network,
and/or LoRa, and testing data acquisition through the cloud server such
as Thingspeak.

(2) deployment of devices in the field, logging the problem and how to
solve it, and

(3) service and maintenance during monitoring the air quality.

For the data acquisition this year, we could not show the whole data due
to the some circumstances

%1, 000 F-Lh L CEARMICREDR L TTFEW,
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We have gained some improvement through the program:

(1) the gas source in the calibration system can be changed with another

gas for other gas sensors under test,

HiAFEND | (2) SOP can be used to implement in the next project, i.e., identification
[P of marine aerosols that caused the corrosion.

(3) And also, we have another project using this calibration system, which

is the radiation monitoring system (radon and air quality monitoring system

using low—cost sensors).

KIFFRLHER, L2 —FFERLLIMNC L D3R, AR, FERmL - B BERIFEOTEIC OV TR
HLTFSW, BERPSHZGEE, JIEEERICHE L TTFIW,
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Joint Research, Institute of Nature and Environmental Technology,

Annual Results Report

Kanazawa University, 2021

form 3 (Joint Research)

Name PHAM CHAU THUY Date 04/25/2022
Affiliation . . L C o o
Position Vietnam National University, Hanoi- University of Engineering and Technology/Lecturer
Postal Address

Phone Number Facsimile
E-mail
Address
. [J Key Joint Research Program : Research period
g;ltréd?g XlJoint Research Program c.loinestltg | one year new i
gory [J PhD student Support Program tnternationa [ two years confiue
Understanding environmental pollution, environmental fluctuations, and the mechanisms
behind these factors
[ Investigating the effects of environmental change on human health
Research Field | O Researching the effects of human societies on ecosystems
[ Developing methods for the prediction of changes to local environments
O Researching topics related to sustainable development
O Interdisciplinary studies related to the Sea of Japan Sea region
Research Chemical characterization and source apportionments of particle-bound PAHs during rice
Theme straw burning period and non- burning period in Hanoi, Vietnam
Program 04/01/2021 ~ 03/31/2022
Period
K-INET Ning Tang
Research Staff
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Name Affiliation Position Role/Research Task
University of
Engineering
. Pham Chau and Samples collection,writing and
Applicant Technology, Lecturer . .
Thuy . revising manuscript
Vietnam
National
g University
8 . Kanazawa Analysis samples, Writing and
= Ning Tang . . Professor L .
5 University Reviewing manuscrip
3 . . Nagasaki . .
§ Akira Toriba - . Professor Review manuscrip
University
Member(s) — -
Kazuichi Kanazawa Emeritus Review manuseri
Hayakawa University Professor P
X If there are any changes, please submit a newly revised application form to the K-INET office in
consultation with K-INET staff.
Name of Sample Form(Shape) The number of
sample
Applied samplel ~ Ambient air samples PM 28
Assay
sample(s)
Analyzed PAHS
sample
This work was conducted to 1) investigate the differences of concentration and
size distribution of atmospheric particle-bound PAHs between RS burning period
and non-burning period in Hanoi, 2) investigate the differences of concentration
Purpose of the ) ek ) i i )
Research/ and size distribution of atmospheric particle-bound PAHs at different distances
Expected which far and close to RS burning source in Hanoi, 3) determine emission sources
Results of PAHs in sampling locations using diagnostic ratios of PAHs. The results of this
study help to better understand the contribution of RSOB to atmospheric
particle-bound PAHs and the characteristic of size distribution of particle-bound
PAHs during RS burning period.
% Submit the application form.
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This study found out three points 1) The difference of concentrations of particle-
bound PAHs during RS burning and non-burning period in Hanoi, 2) Size
distribution of PAHs mass in PM at near-RS burning site and far-RS burning
site; 3) Size distribution of PAHs mass in PM during RS burning period and non-
burning period and 4) Sources identification of PAHs emission by characteristic
ratios. The results of this research showed that total particle-bound PAHs
concentrations during RS burning period at Dong Anh and Quoc Oai (11.8 + 5.3
and 11.0 + 4.9 ng/m3, respectively) was higher than those during non-burning
period and far-RS burning site (10.1 + 5.3 and 7.1 + 3.4 ng/m3, respectively). The
mean concentration of BaA and BaP in PMo.1 and PM1-2.5 at QO_near-RS burning
site was significant different from TM_far-RS burning site with p value <0.05.
The fractions of total PAHs bound on ultrafine, fine, coarse particles during RS
burning period in Dong Anh and Quoc Oai were 24.2%, 72.5%, 3.3% and 23%,
74.8%, 2.1%, respectively, whilst those during non-burning period were 31.6%,
65.6% and 2.8%, respectively. Size distribution of four- to six-ring PAHs were

Details of/the observed with maximum concentration in accumulation mode and total PAHs
Il){rgizfts concentrations were concentrated highest in PMo.s-1.0. The size distribution of 4-

ring PAHs was 0.87 pm during non-RS burning period and it was shifted towards
the larger particles with the peak at 1.5 pm during RS burning period. Similarly,
the peak of total 4-ring PAHs showed at larger particles (1.34 um) at the site
near RS burning source as compared to that at the site far from RS burning
source (1 pm). Size distribution of 5- and 6-ring PAHs was similar in all cases
with a major peak at 0.8 pm. Diagnostic ratios of PAHs indicated that biomass
burning were dominant sources of PAHs emission in rice cultivation areas, even
during non-RS burning period. Among four diagnostic ratios, the values of
BaA/(BaA+Chr) and BaP/BghiP ratios (0.31 + 0.04 and 0.45 + 0.06, respectively)
were lowest at TM_far-RS burning site indicated that vehicular emissions was
the major emission source in this site. This results suggested that biomass
burning was important contribution of PAHs in suburban area of Hanoi. Overall,
this study help to understand comprehensively on size distribution of particle-
bound PAHs in the atmosphere with and with-out RSOB, near and far RS
burning source.

The results were drafted completely and plan to submit to Jounal of Air Quality
Atmospheric and Health

Results Pham, C.T.,, Nghiem, T.D., Le, HT., Pham, T.H.P., Sekiguchi, K., Tang, N., Hayakawa,
K., Toriba, A. Size distribution of particle-bound Polycyclic aromatic hydrocarbons
during Rice Straw burning period in Hanoi, Vietnam.

*Write down the schedule of the published original papers, the publishment without original papers, oral
presentation, bachelor thesis, thesis of master degree and doctoral thesis. Applicants must report the results to
theK-INET office.
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Toyota et al., Dietary effects on larval survival and development of three
Sesarmidae crabs.
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Toyota et al., Toxic effects of methyl farnesoate and 20-hydroxyecdysone on
larval mortality and metamorphosis in three Sesarmidae crabs.
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HH D 3-OHBcP % GC-MS/MS CfEHT L 7=,

EE3 XX aDvaad invitro DaFEEE#E%  (Suzuki and Hattori, 2002) % H
WC, BRI & e AL kD BeP & 3-OHBcP O A FH 7=,

EBR44 BT T 7 4 v alZBWT, v uaOF Il s e RO BEE TR
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TRl LAY DR SE S %3 5 528 % 3Tl L 72,

[FE 5 LB

FZBR 1128V T BeP & 3-OHBCP % A ¥ 1 O FEINC# 5 L Caetth & bl L 7=
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/\571 \ZEER 2 128UV, %/ﬂ%a@rﬁz:@ﬁi (EHE) \ZxT DB %3
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FNARITIKT LT,

F7-EBR 312V T, BeP & 3-OHBcP OB 2EHIM & Al B HIa L2 569~ 5 88 % 3
AR7FER, 3-OHBeP (XH M OAER LT, BHFMEOTEEL KT 7,
—J5. BeP 1T HIEHINIC %@%ﬁz&ﬂotoﬁ W@KEVTH\RPE}
OHBcP |32k ﬁ%@% ICHERE L E RIE S 2o T-, RIZ, Er4lZ
WT, B7 974 vvadynakzfAnTbaYoidis 58l ﬂ#é#%%ﬁ
A7 fESR, 3-OHBCP 12 L 0 MIfasEFHEIC B 53 2 %S0 OBE FRENFE I
HZEWRENTZ, 2. F X aOFE Y v a0 FIHEMICIV T, EEEISH
ENFEINTNDZ L 2R LT,

UL E XV BeP IZARNIZEUVT P4501A1 12 & 0 3-OHBCP 72 & O/KER{LRIZ ER-Y)
Rgtansz &%%6b Z L7, 3-OHBcP ®FMEIL BeP LV &< . B
MMEAFEL T, BAEEGISEI LTSI L2 L, DL EoRRIX
Ecotoxicol. Environ. Saf RO FE LT,
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T., Furusawa, Y., Toriba, A., Tang, N., Shimasaki, Y., Nagato, E.G., Zhang, L., Srivastav, A.K.,
Amornsakun, T., Kitani, Y., Matsubara, H., Yazawa, T., Hirayama, J., Hattori, A., Oshima, Y. and
Hayakawa, K.: Hydroxylated benzo[c]phenanthrene metabolites cause osteoblast apoptosis and

skeletal abnormalities in fish. Ecotoxicol. Environ. Saf., 234: 113401 (2022)
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BEIZ ., S8vAREER 2 Hls & 9 5 &R KFEEEBR AT OWF9E 7 v — 7 & OILFRINSE
DO & LT, Benz[alanthracene (BaA) NEX X aDAIL SO LRBICEEZEZR
FLTWAZ EFMEL TS (Suzukietal.,2017), S HITARERE, A DIk
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77
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H ) — )V CHREE L, JBRERZ 2T T2 M0 D O IR > T vid, %) LB L7
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DORAFEEI T 2 ER L CL MR 728 a G TV D, 2 OfER 2§
¥ & ® T, Int.J. Environ. Res. Public Health |Z#¢f8 T7E,
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Suzuki, N., Kawago, U, Honda, M., Srivastav, A.K., Amornsakun, T., Matsumoto, K., Hirayama,
J., Matsubara, H., Shimizu, N., Sekiguchi, T., Sasayama, Y., Tabuchi, Y., Hattori, A., Shimasaki,
Y. and Oshima, Y.: In vivo suppression of osteoclastic and osteoblastic activities of goldfish
scales in water containing cadmium. J. Fac. Agr., Kyushu Univ., 66: 199-203 (2021)
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1. ErHAKIBITB~A 70T RF v 7 OEREHRE

WEIREHCR KT D~ 70T T 2AF v 7 (Wil O SR~ Ok %
P D720, EHAKDO DI CTE=4 ) > Rt 2 I L=, LK B
FATHRAVAA T D HIAIIEE T8 ETh V. TOHTHKRJI (4-5 38R) DAELE~DR
FUIAA TV S ST 23R I A & L7z (367 32'01.9"N 136° 31'34.3"E), Z OHiAIX
REHRBUCH T 27707 b Fy FETRNCRDL2TZENTEDIB/BRH D Z LI
Mz, oAk BRAKRINOREBRIZIT>CTnd, SHIiZ, ZOHREYE
(SR DB TR TN T2 6D KRNI & OB 2 BRI 5 Z &N TE 5,
ZDX DR ARBSE 2 Z OMS A ATE OSSR E LT,

KINTI T DRI RS D H B 200 52T 5726, 2021 424 H 24 H 9 B G
26 H 18 BEZ/T T 30 IS 2B L7 (ERELAD ,, B OB T v 21
AKE (General Oceanic ) &> NL7=FF 07 hoxry b (B HES 75
J Ry by A 20cm, HA 1mm) ZEHA L, O ELSEJNOFNT T >
7 by hERD L, S SBEIR L, S5, BERKICBIT 23R E D
BB A ST 57204 416 225 9 A 29 H £ TEMANCREIZ 8 L1z (8
B, 4 H16 A5 6 A9 AOMMIZ3 BIZ 12, ZALEIE 2 MEIC 1 E0ME
FECERBL AR IR U7, LI B o 11 BE~12 BroD Iz, 5 4y R B %8s L
TS RISEM L=, 7235, 9 H 29 HEAREII)I O &3 R 2380 U7z 72 O RUEHR IS
TEhholz, MEHRBICHWEZTF T 07 oy b EF X VIEBKEHTIE DB &
RICLOEMH LT,

BB U723 BH IR =R I B IR Y . 60°C T2 A S8 7, ik, RESED
BEEZHAEL, TNOICEENIWEHROKE BEEEZHE L, KIOFEITEREU
ROKNN D~ = TREANTHEB Lz, 7B, KT —2IEFEJIEh Ak L
SR X LI EZ T -,

EHBLINS . RINCB T DIEREREIT 4 H 23 H226 5 A 14 HORBICEREET
WeRd 52 ENHLMNE R (TRl 492 mgm3), LavL., 5325 HUARE,
NAHIZIET L, 6 AURBRITIZE A ERH SN o7, Lizdi-> T, ABFZEY A b
(ZBW CTHEBERR ORI A~DORATIX 4 AHAND 5 H THOK 1 7 AYCEFR LTS
ZlEhn, ZOHMIZKENG OWHFFE S IFIET L TEBY ., KELGHHE L
BRIBEE S FE B B SRR R CUR E CTREBE L TWA Z LRI ENT-, B, HEHR %
U CRIN O & Y% OB EE O I ITFABI R IT IED > 7o,

LRI ORE R, RO IIRRIAE N R E < KM : 783mg/md, Hi/ME :
7 mgm?), ZOEFN0FICET DL ERHLNE R o7, EMBI L [FER, #iE%
B L IRBEOMICITMBENEN -T2, B (6:00~18:00) & &M (18:00~6:00) D
ErEEEELIZEZ A, BROBEDTNE- T2 (p<0.01), #IEZITAD & o5 %
K7p E NGB LV T 5720, BROFNEREICR-TmtEZDBND,
el L, KEICEB W T O ERE L RAHERH L Z b, (1) KRIZB W THK
H2ALIH L TWD, HDWE (2) FEUIERO Eiins bR Z 257 T LT
WD AREME S B 2 BT,

2. KETBIRBITB~A 7 0TI RF v 7 OHESA

~A 7T T ATy ZITETS T Tl WL BES KK D bR SN TR D,
e DEREIKE U TR L CWAHITI KIZEBW T HIERDHER I L TWAD, Hi Rk~
D<A T TATF v 7 OMNEIITEDH D0, BRI ECRE LT~ A7
07 AFy 7PN TEREERE L TH T KICBITT ARENER I TWD, L,
ZORRID—o LB HiER~ A 7 07T AF v 7 OESA & LT3 HE< |
TR~ A 70T T AT v 7 PR ZIRE TEDLDONENTIERY, & 2 TR
X, RERIC SR~ A I/ a ST AT v I BT H I LT, ZORREMEEED Z &
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%1, 000 F-Lh L CEMRMICREDR LT EW,

1) ENT KA B EBRES 7 Bk IO C HERm 2 B L. 0~50 cm D% 5
em fHIZ 3 BRI L 7o, BRE L7 B FER=RICER bR 0 | BRAEE L7, BP0~
AT T AF VIR E CICiSy L FiE2 O TEN - B8O L,

WEMNICHRE SNz~ A 7 a7 T AF v 7 OFEBIREZ LT % &, 0~5cm OFKE
Wy ChiebmWMEE R Lz, #HRE (15~20em £1300) X0 FCik, #EAT & gL
THEERENRKE WO LIz, UL, S S0em £ETH, v~/ 707 T AF v 7
—EBWERINTZZ NS, A 70T T 2AF v 7 N HEMAENZINEREI T Z &
DHERE SN, ~A 7 nTTAF v 7 OMEOFEEZRERNNZ KT 5 & 0~5 cm 28
KbEETHoTo, REGIIARY =F Lo BogEIRetZ 15 FLLEBEFA L T0D b
DD, TNWHIZHEKT L R~A 70T T7AF v 7307, 22z BELhrnrn
ELUnEmit s,

3. ¥4 7P IFTRF v I IZRE LT v AOLERE

EMIN~A I AT TAF Y I EBETHIEICLD, ZNOICWE LEESERE
DHEWENERNA~BIT - THETDHZENBEIN TS, L, ~fMZ7ur7
AT 7 ~OEEFROWE A T =X LLCPEFHERH BT/ > TN, i
ODNEORERERSBEOX v U7 —& L THET 205l TE TRV, £ 2T, AHF
HTIH~YA 70T TAF v I ~DJ7 v LOWFE AT =X LE L ORERFEOMRA % 3
By & Lz,

~ AT TAF I OY T NELTRY=F LU R oL g o fogEie
BRAEH Lo, ARflEH OBIBALEL D & JBFE ) 2 A H S W72 b O 2 0 BalE, M
THo TV T LTEObEE L 0ERERAEBE Lz, ~A 7077 AXAF v 7 ~D
7 a LOWEREZB O T D720, Ny FRERBRELIT o7, FEBRIZE > THDL
N WERE L PHEEY S VI aT7RIC T4 v T4 v T8, v~ 70T AF
v I DEKWERZFEH L, ~A 27077 AF v 71Tk Liz7 a LO{LFERE
HoNMZT D720, Db ra bharitr ¥ —I2T X SV UGS & iR AT
(XAFS) %9k L7z,

71 AOFKWAERITA Y =F U UBEEES 0.06 mg/g, R U = F L U BREEEERS
0.12 mg/g. ARV 7 L& U HHEEN 0.35 mg/g, RV =F L U BEE 0.16 mg/g 72
Sc, TNHOWERIT pH O LFIZHEWEINLIZZ Enb, Zrlid~vAonTZ
ATy 7 RENAE U ERERMIRE LT Z LR RBRENTZ, XAFS ICL57 240
(LR REMT DFE R, ~A 70T T AF v 7 ICRE L7 0 MTT_XCEfli7 2 L0
WEETHEELE, EHIC, WTFNDOAT MLLEHR o 2060 E1ZIE—FK LT,
iz et 77 AF v 7 ERET Cr-0-C FEANER I TWD Z ENIHA LN
ot
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IRAKF LLRL @ Ge (KRR 4% VT Pb-210 & Cs—137 ZE L=, HEfEW)»
5D 1-129 O - KA EfiT 5 72D ORI S 27 5 (BVINK S fRE & T
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T, HERGEEE A RAT LTRSS, BB D 0.836 g/em’/yr (PEEE 0-7.5 cm),
0.0638 g/cm®/yr (JFEE 7.5-15.5 cm). 0.219 g/cm®’/yr (JBFE 15.5-24.5 cm). K&
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R LTI 2011 4RI R Z2 R IRES A CTh o 72, Z OMEIE, TEE 1950 LI
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AT, 50°C T2 0IEE 9 L~ B o 7T 1 MHCLIZ XY BIRALERSS . &0
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W7 =y Lk BIRIZT B b= KU LEHWT, ARDOIEEZ 5% 5 95%(2 E&H- X
T PFOS Z ¥ L. MRM Z3#TIC LV PROS JREEAZE LT, E=X U 7 LIc m/z 13,
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K& TIE 3 HEIZ 508.941688.0 ng/g. 7 HBIZAEIZHA L (p<0.05), 28 HHIZ
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PFOS DEFEICBE D X R 71T, B T A TIEWTFROMEICBWTHHA LI EN
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ORGSR, calreticulin |£ 7 H BIZRMX & ATHEIZHEA L7228 (p<0. 05) |
CYP24al 33 X WM hepcidin 1 IZITAEBRBEREBIIR SR> 7, BT PFOS 25 &
THIEDORBIIONTIE, Ml AW TEERICHRINER D D,

4 A3



2k 03-KE 2 3

%1, 000 FLL T HEMAEMICE®R L TF IV,

RiAEND

RoH A '3 2 N AR e 2A BT
e TFRETORER, BLUOFERILLELTELDDLITETH D,

MR IR, LV = —FEFR SN K D F3R, HEASER, ¥ 3 - L 3 - e O F IS DWW TED
HLTFSW, BERPSHZGET, JIEEFERICHE L TTFIW,

5 A3



SRR

FRR B EE

2k 03-KE 3

B0 3 (FLRWFIT)
2 0 2 1 EEERKFERIAERRENEEE L Z—

(50 237) Wbk s
A H 20224 4 H 27 H
mEmERL | B)IEA *
i - 4 FILRZBE T A R Bk S A T AR -
G SE R T
TEL TEL
E-mail
O &SRS . e 1R .
RS | & AR 2 | mi ke
O #FWeEE It mrge o OIS (2 4F) T
O BB 2 b OB & 7 ORI 5 e
O BEALAMERIC RIE T8I B
e | O EEREAMEEROIEICET 555
A B R o TN B A R
O R Tt b2 AR B 5 BF%e
O BEROBFZE BT 0 {3 5 2R RF e
S H AT OBE O : = F 4T - 7 7 7 — LHUk D 7 L— | ikl o Hi Bk
" IR I S B
PAE==8 0
BFIE T 20214F 4 H 1 H~20224 3 H 31H
[
s — .
e BT
1 X3



2k 03-KE 3

W4/
_ KR - A
K 4 AT & Sett A IYHENE
FHIRF DA
- ” CAlpNEE A0 _
i I . e e #a
HEgEE | Al A S g e ¥z &
BR A AV ER
ﬁ ERETET Bt o Z | i AT
7L —
i
ik sz | B HEA W RS AR
2 | REAR K Bt 24 | AFRFERIRENT
4 EsiE— (LIRS WeHT% B A R AT
¥ RO EZ A E L CHFA 22T SA L. BEHZOMMEZTZEH L TTE,
W4 JEHE OBk B
KA YR & AU EE A 10
HEE I ok
L 7=#8)
TRk
KA YR & AU EE A 120
M L= 3Rk
B AU I K25 240 HUREIRIL K 2 8 TR S V7= lE 2 C, & DT FE O B E
(ZVTEE - R s DT S R & Bl 272 Uiz, LsL., TDIEE A EDNEEE
TCHE Z 5 TV D IBEIE O B AU IR B 5 OB OB & . Fx DNEEMICEET
HZEITEEL VY, F 2T, KEEOSAETT U, BUE., MEEIL R OBMEEMEIZH Y | W
PEEYL R E FICBBH L CWA EEZ LN TWLIZTFAET « 77 7 — /LRI E
WC, MR B DTS & E DI GE R 2 e | CEBENICIRIET 5 BHRY T, HIER
R TFIIRA (25 « i ERGSGHRAS . MT £ 4) . MRS TR O 8 A )/ iy HiRe & 5
WFZEB ) - | B9 AT 2 O TV D, AFFERIGIE Dabbahu K [LJEII T, & Z Tlid 2005—
iS5 | 09 T T, IEMERE E EMEROIEKEZM S 7L — MNMERBERRBE, M

e S

8m, & 60km, S 2~10km OHEPH CHEIRODE AR H T LHEE ST 5,

[ ST GRS E S TN A ol B =R kW S | g CO NI K3 S PAN R ) e Wl N
& BARMFED R T, § TITHLREh 2 Bed e 50km DRIFRIZ I T, HIBKER R FAOER
AR EF EE TV D,

AWFRIZ LD . T 77—V HUIE O W A R HE O B S T AT R R R
ETROTER S « AP LS D, HIERERIK M 7o & 2 O BGR I 2 B 5 2>
235 Z iE. BAREBEOILRIERE 5< L7 b — MR o #2255~ O B 4 17
W5 ET, BEEREREGZDZENHGFIND,

2 A3



KRB L FHEZENI LTI,

2k 03-KE 3

FIH - W5

FEHEPNE -

SV et
3

%1, 000 FLL E

Dubbahu ‘X |11JHi3% % & ¢ Tendaho Graben (FE#J 50km) (23U T, HIBREME A FAOEE
A, HIREETROE AT « BRI 21T > 72, Tendaho Graben DL J7 1]
ZE%E L7280 80km O IER COREDOFER, BRHEA TITHHR FICEEH (8 20km)
D IEBA ORGSR SRR S A, MT 347> 5 1% Graben B EIZ 8 #) Skm TR 20km £
TIZ R SRR PTH GUROTFEZRE) & Z OIS & KB B ENHEE S
7o TNDAERICESE | Graben HFREFICEIRDOIFIEIC & 5 IERGAL EIR & & ToiE R
10km D IERREREIK, & O AN W REEIR AT 5 TR B SIS T T L 2 4L
L7re HUZEERSETR OOt MBS MEARAT 7> & Graben H Ut DBEK) 40km 23 IERGAREL . 2 D
W DS WA M L T2 E i T D Z L3 b o T, MR IR 0O Mg S
AT & HT ORALAEE OREKRIE DA EICBRVEWR S D Z ENRB I N, AATF
HIMAT OFE R ZEbEEIL E-MORB~ Within Plate Tholeiite IS D Z &
L. IMa XU 5O RS E Si0, « & K0 TR ST Hivd 2 & Graben WA A< 789
0.6Ma 0B WEATLIXHIS A AR 2 L PR L 2 R S N 2 &b o T,
FAE T Graben NDOED & Z AT D - 7= AlEME 2 "4 5,
HIREATEDFANE A5G 5 T DITAEREIZ B DTV I R v U RAEIC K DR
WE 2RI T, WEEEEE OARLLFEFRHABFZE T 100-450°C OF RO I % vt A&
ELTEZA, BHZ X W RGIREN R | D OMEHREICH L TLEE LR E
DAL Z RHEPRERBREREZRD D Z LN TE RN T2, B OSHETIE
BMEOREL Y ZWYNCTERNI ENbolz, 2 ThOIEE GREsEEs X
SEAMEIR) CTOEVL I X v REEITR -T2, T D OFERTIEY 7Lk
FERGE L JEICHE L T\ ehoTz, BRFOEADEVL I X vt AWETIE 600°C
DENRTOREEZFIH LB H 57D, L0 EETRETIRTICE DT —% DHL
BrT-, HEEOREID 500 EL EOEIETHET S Z LN L ->7-D T, Kk
L L X R 2 AJE TR S LD RISERS AR U, SRIDERRE 2 OFF L
RNV IRy B RAEXD I EERAAR T, ETE ORI HEEOWUEEIT IR -T2,
BNy 7T ET R T TRA RN OAEEIZ L RESEE Lo loio®,
ZOFEITEDTIERNZ ERPELMNI o7, BULI Ry BV RAOREXT T 7 4
JVEIFREE T2 2 20D, RITFEHEEZ L VEL T LicLy, kb=
INF =BT HLIR B AT A ML EMRT T RETHZ L2 AE
7T

TEMAWIZEER L TTFEW,

RiAEND
PR A

R vEH - LA i - JIE T - Kidane Tesfaye * Muluneh Ameha « &3 EFn - &4
SEE xS [EH— - Z8E FE—BR - A1l M, Paleomagnetism of volcanic rocks in
the Tendaho Graben, Afar Depression, Ethiopia: Implications for formation of
volcanic rocks at the spreading center, HARMEREERBIFHES 2022 K4, SEM156-
09, 202245 H 22 H, HEA.

KGR SCFER
HWLTTFSV, RAPHIZERIE, JIRFEERICHRE L TTEW,

Lo =R CLISMT K D%, HEARER, 23Em 3 - B HimSC  MERmICEO TIEIC OV TH

3 A3



EE 031520 3

0 3 (GEFEINFSE)

2 0 2 1 EESRRKFERHIAERREN SR Z—
EFFE REREE

(50 Nn7) H 5B Z
fEHEAH 20224 4 H 18 H
WEEERL | BB AT -
AT - B4 4 i R R BR B R 2R A AR IR B e 72 B
MG S AT
TEL FAX
E-mail
O &R . TR 1 .
BERS |8 IR Dot @ o
O &R0 EmItmrge o O (2 4F) P
M BRI YR BREE AL O & O BRI B HF5e
O BESZ L AMERIC RIT T - B B 0%
S g e b AR 0 I | B B S
]
]

HUsER B O R TN BE - A F5E
Fifot T ae 2242 BRI B3 B 9T
EELOWIEL BT 0 HEEE T 5 AT

W FERRE

TIEHER Y TP O E TR AR I HE-S < 1950 LI DRER &I

Bl 2 EARIGY

& EN OB
g gz
WRIESEHE | o1 s 47 1 A~20224F 3 41 31 H
1
oK —
e A

A3



EE 031520 3

W4
; KB - P
K 4 CON B A 1 SN
AW DAY
Higd | BERAT LB R JSPS-RPD | ikt « {L50 T « A%
pouis FAH Tt AR Bh# HERE W e
e
Ju
il o BAIE T JIBF | B 72 B E |y
1IN ( S
g s 3G IZJIN R | TR T
VA AIRR Bh# PR HY
K OHFEREOSHMMALE L CHF 2225815, ZHEEZOMMATH L TFEV,
WE 4 JERE (JEIR) OB
T HERSY) TIGARF 7 hr— A
P TERE L 7 A
R EEE I RO e v =— I8 20
L7 atpt L7 e
SprEet
T HERS Y TIGARF 7 hr— A
P JERE L 7 A
. BWE v o— IR
50T L T= bkt " %ﬂ\ﬁwﬁg 20
BR AL E T 2 REE L. BAMZ A L2 KR F oMkl (=71 )L)
R & W o Tm e — T T KEEN D OWE SRR T A ERE~OEEIIIN Z ., B
D TONBIEENC K D2 0 — W VR REAN EZ T CWA R CTH D, 16> T, AER
P B TERIL 7232 HOCEREZH OB 23T 5 7-012iX,. KENS D7 v —
POV LREREN NG D v — I VB R T CiEim T DM BN D D, F DI
TF2E H G - WX, JELOBREEENCET ABFOER S, Fil-R FIETE LN oSS 2 EiE
I S % FERAEICESNWT, X T 22 ENREETH S, WEHBEYD T OMETE oL, @
. ﬁ% HIZBITH2EERBIGESCEWOEEBLZIAL/)NITLHI ENTE S, HEEOHIZERE

MHFHEICRH L FHZERI LT RS,

& LT, #ER 50 RIS W T, REREBHIEAERY T, KBl HOM 5>
IR HERR T & T2, AMFZETIE, BER B OMEHER O AUINE & (b
IHTIZ K DA T, LRI (FRKFE R, EHRE) BL O b OREFRAMEKL (GC,
SUN) T &AT 5 Z & T, ERICR T 2 HER BT T 2B O BRI AT S OERKL
[EEVAER iz BIE3, AUZEIC LD | ITFICRT SRR OMBREICE T %
BRI AN 2 T D 2O O RMANG O N D EHIFFTE 5,

2 A3



EE 031520 3

FIA - w5

FEREANE -

o7k
S

%1, 000 F-LL ETEMARMIZFER L TR SV,

AMFFETIX, BEEEEOMTRICNET 2 AT (B v 7 Vi, BRI T
B S 7= HERE) & FI T, Pb-210 38 KO Cs-137 AEAGHIE . T 00T (F %o
% Si0,, TiO,, Total Fe,0s, ALOs, Ca0, KoO, #&Et#: CL YV, Cr, Cu, Zr, Zn, Rb, Sr,
Pb,U). 2z, JoHEONT (AHERFER TOC, EHFETN), BLOINHLOLE
RN EE (813C, 8"N) 2o 2 Shit L 7=, B RIIEIC X, BIRKFR L~k
SHREEBRERR (ZFXTE S AL TV D Ge AR Hi#H (LO-AX-51370-20, ORTEC, USA)
Z . R THRHTITIRR R /2 B EOE X BRI ERR (ZSX Primusll, Rigaku) 35 L UM
AR L — 3 HOR S X HRIANE %% (portable XRF; Niton XL3t-950S, Thermo
Fisher Scientific) %, JEHEOHTH L OZERNIALLOHTIZIE, A HEREREE 05T
FTf&A @ Delta V Advantage (Thermo Fisher Scientific)% iV 7z, HHAERRIERS £
B AAFFEIZEBWTHER L7 HEREYREHB11-1, HEEWHEHR: 62cm)iX, HEfE
VR 24-25cm [FIIZBWT Cs-137 DR E— 7 ZR U722 &b . 2 OHEFEIEEE
VORI 1960 FEAHT CTHDH EREH D Z EMNTE D, TOC BELOTN O/AfTE,
HEREWREL 28 L C R 6 B~ T ER 3 2 %2~ L72(TOC; 9 1.5 %
235 8%, TN; #10.1 %75 0.8%,), TOC B LN TN (XA MZIEF (2@ O HEED &
FFH?=0.962), yHiliz TOC & L7ZRHCZOU N IEOEEZ 5 (023)THH Z &
Mo, BT 7Y MEPHEREY I E T D A I IT R R D IR FENEH ET
WBHZERDDD, ZORERIT, FEHIIRNSC E(=32.2 %o~ —26.2 %0)HH H X
FFansd, HiZ, 8BC B O8N ok, HEREY T o B <, %4
DOIRMEILH D25, & BTN 2R 2R L= (B0 FH, —26.2 %o
2B =322 %0, BILON4.5% 725-0.39 %), WHEIZEHIT 585C L USN %k
ETHERE LT, (1) FEERELEOHNE RS 2O, (2) B LETIR
OB AZTEHERNE LTETDHIENTE S, AFRICBWTIL, AYiE
WEHET D00 ) —DODOFIETH S C/N LEENSC 454 & Fflc B v —
7 e HEREJB I B W TR 22 0 A s Tz, — 5 T8PC B8 L UBEN D4y fi
1T, BEETCREOTIED — > Th LM L, Mn B L O Fe D43 & AT
IIREN o T2, E 5T, TOC HEE N RN L CRRAIRIZEE N2 7~ 3
MDY, BV 7Y TIESPC B L O8N D, FRH SRA Y O T 5D ks
BICEEI L T2 EMEZ NS, By 7V HOEKBENHHIZ S -5 S
LA BRENEML TWD Z ENTHISN S,

HiAEND
R

KT LR, L a—FEmCLSMT L D3, NEHREER, F¥EmC - B B ERmIEFE O T EIC OV TR
HLTFEW, KRPHISEEE, HEEFRICERE LTRSS,

AR A ERR a8 Tdh 5 Limnology ZEICER TETH S,

3 A3



2k 03-KE 3
B 3 (FL[RFSE)

2 0 2 1 EEERKFERIAERRENEEE L Z—
EFETE RESEE

(50 0n7p) LETS OAL
. fEH4EA B 202245H22H
mEmERL |k m -
i - 4 F LS T A - S
SHLI S T
TEL FAX
E-mail
O &SRS . W R .
PR | B AR el | o ke
O #FWeEE It mrge o ME R (2 4F) T
O BB 2 b OB & 7 ORI 5 e
O BEALAMERIC RIE T8I B
g | O EERLAREROIEICHT 5B
7 O HEsss ok Tl B3 2 R
O R Tt b2 AR B 5 BF%e
M S OBFZES BB V) HEdE 4 5 BRI RFZe
WFERRRE | NOM O FERNE -8 Y AT h LT — X = ZADJLFE

s i s
RN 202044 H 1 H~20224E3 A 31 A
HAR
BPT ke wn e
B8

X3



2k 03-KE 3

W4
. j(%lz]dﬁﬁ:—{ ° I\ 723
K 4 it @ sagr R AN
I DR
REES | ik % R N Hi% NOM O [E A& EEM 4341
W R #ib AR K % NOM B D $ ik
A
Ju
i
ik
Sy
¥ HEEROSHEMMEEZLZ T L CH 2% 0 7881%., ZHEEOMMETE L TFEW,
WE 4 JERE (FEIR) B
*humic acid
RFEZICRLE | *fulvic acid =
ListE | *NOM s g
*JHSS k)
Sytradel *EERRIK 7 VR
*humic acid
*fulvic acid
I L7=aE | *NOM ¥y 5
*JHSS k)
*EEERI K 7 VR
3 Wl a Yoy e/ AriE (BEM) 1%, fiH O @RS I8 E = EME. E&EL
)DL FRESE LT, ZIVE T, KB X OWKICER T 2 B E O 28 fiEBH I K
VMZEBKL TE 72, EEM A7 MLVORERIZIZ, ZHVE TOMEIZ L V1S5 b i
KIRARYT MVT —HR—=ANPRR—RA L7 5T D,
KELDOZFHTIZIL EEM BNE Y2 — 5T, HEESOHEREY 70 £ O BERFEHI X LT
EEM Z 3@/ U 7= fli3Amed T2, ERIE, BRREIN DB E 2 e 7V h )
IR 2 W T L7 b O Z 08T LT3, K72 T & Ref.
wreamy . | D0 PO S ID, EHEHASOEANREETH 70, Forld, ZAETICRER
7 S % AEHZ Y 2 R U, SRBRE»N OB T2 EMITHZ LIS LTV 5,
g ﬁ% ZOEMEFIAT UL, BEREREHZOWT S BRI 2 LB L9 ST
HHEBEDZONWTOFRNEONDI LD EEZD,
AWFZETIE . BERFBHZ EEM 2 A9 % Solid-Phase EEM(SP-EEM) o f&fldE ~
DO A REMEIC DWW TR 2 & 3RT, R Rl 2 ] E 9 2% Z & T, SP-EEM
DT —H_R— AR A HI L U CH9E %2 F 9 5, SP-EEM % @MW E I Zw@mA L=
FHIHRTHITE A EFINRL T — 2 _X— 2 OREEIL, 5% OB E 20 $
I WFFE P & > TEBERMFIEIZRD 5D EEX D,
EAFFENHEE SN D Z & T, BRFUCK T A IBHEWE OZBENT 721 T < L KL
HTRIZBITAD AN, 7 4 VAR EIHEFECHD)ICHTED L0 EHFFT 5,

XIS L HEHZENI LTS,

X3



2k 03-KE 3

FIAH - w2

FEREANE -

BH TR
7

B AIEVED DR 7LERIZIE, 77 v U o RERWE 2482 L7z BT, 2O
L7 R ERSCTER SR DR EN R AR E 72 5. AT 7 v U v W & JERE
7> In-situ TS 2 FikE LT, 3 WoclERRhEE Y6061k (SPF-EEM) % Bi%
L7z, —FH T, BEAERICL > TENBENMET T 57 =0 F o FTERNBIE I,
SPF-EEM Z W=7 7 7 U 7 WEOEEEDHE L 72> T b.

AL, B X D ENRERBEOMIEZ AL LT, BRI O IERIC
AB LM ETIEEBICHRET 5. BRmiiE, vomiE7rr7 > (BSA) K
AR & L, BEx IR IR A LT BSA By KilEHZ DWW T, RS =R
NHREBEND KM BEEFIAT2 Z & T, BRREHCE EN D800 &2 E &
5.

EBRAE

(1) HEREOER

B CHEA L72 BSA ¥R, Aok X OMEHE, A/ UEkTTnosL%Ig, 5

HWVINT b OEFEM Lz, BSAMERICEGERE LT 5wt% DR £ 721X RO Fk

MARBLOAGOR B REZEST 52 & T, 6ED BSAEE (1. 5. 10, 20,

50, 95vol%) IZ2OW\WT, R t, BEEHT 5 BSAMKRREZ1ER L7z,

(2) WEHEEB IOHE

R E 2 AR O S —ICE A LT b O % O BERGEIR L 4 — 12385 L

721, SFP-EEM (#6560 RE, F-7100), RS (SRAM-AI1E 6L RE, U-

3900) ZFhZFNHE L=, SPF-EEM 1%, & b~/ L&EE 400V, 2 U v Mg 2.5 nm,

FEht Y RIbE 5 nm, HOEMFE 1 mm, A ¥ > A E— K 30,000 mm/min OS5 THIE L

7o PEEBSCHERIE, BRET VR =0 AR A FERERRE E L O W, KR O SRR

KN 1LIRATDHZ ET, BERREIOWEREZ 79 K-M B A L.

[1-RWD]? ‘

KMQQ) = R (1)

728, RMOANIHE A 2284542 K-M Bk, ROAITKE LSBT 28 £ 4

ZN

BEBLUEER

B RGBT TIE, IEN D AT 2EESED 5 5, EIRGERNF O @R RS 12
SN0, BELT A2 EBRW TR EN AN &S U CRENCEIET 5. 72, HE
MOBEENTEZ DB, R THEIRENTZ D ERWIE N EIE RS L
TSNS, 20L& 97%, R EOWIL - BiElds L OEEOFRINAS, ERFEO
AT BIT D, HNRERRE (V= F 7)) BEOFEREIND.

B 12, ¥ LRENER D BSA OdtiiE (Ex/Em = 280/330 nm) JAlERS R %
9. BSA OHEOEEREENE, JREOHINI ES T, SLEIREE AN AIFNT 2 b B hE R 2
Hiv7-, fafndhig, REOGEICL > TRZY, AENEMNTZIEE, ffidEtm
FEME T DA BE SNz, ZiUE, BRI K D e ORI 23 3 G aR e 1
WAL b0 L HERIT S

JEDEL Y DOWE S A2 K-M BIEC L 0 B L7=fE 5, dotsmE & K-M 9% (280 nm)
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% TEEEHiES) (2 H, ZofiEEE b EICEEEESEZH LTS, ich
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LD Wbl
BEIIIRESEIER T A VZ, BE2IIABT7 4 LV EZ DN DAER LT-BIZZ A T A
RHTZAD—EThH5.




BRE
3
?sﬁ‘

T/t Jq
] l’SN

WS R 120z
ozt R
L:fzg Bzl #1707, by L
[CIJ.:JD s
BEOKEES . '

5?1{%):%0)5 AP S BH2 JFBIEMRERREDR T A M‘“K

2. BIEHE R

2021 5 4 A D ORI 7 1 v 2 DBLEL « FHEORER, EEEMIERET Stephanocha
speculum (=Distephanus speculum, %), Dictyocha fibula (IRFER),
D.cf. subclinata (EWER), Octactis pulchra (=Octactis octanaria, 1RIE
R)MMRBWTE I, MABEIL Eniliania huxleyi, Gephyrocapsa oceanica,
Umbilicosphaera sibogae, Braarudosphaera bigelowii 72Y, FCHRAIIEIE/RBR
BAifiefmn %<, HR Tl Coscinodiscus spp., Nitztia spp., Rhizosolenia
spp., Chaetoceros spp., Pleurosigma normanii 72 &, 01XV IREZ G {oiE %
LM FEOERPER T A2 Z B8 bho 7. WM E®EEIX Ceratium spp.,
Scripiciella spp., Ginonidium spp. 78 %0, INF-WBICEZL Abnb
IRDEFEDS N2 Sz, BEIRHBSROAMIRILRERL & LTiE, bk -2 %

AN F =V o8 ) F T T VEMTF DL LT D RN RN FIEERIAR
ROBOR, UL BAROWMEERIE (7T » M A R— V) RERANTEESND
ZENbrolz. Fle, ORI EBDNA LD L RWEIND T LR

ST
3. B8
-1L.EEEWERMEY T 7 7 b ) OFEEE)
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K177 o7 N OHEEMERICER LTEHE0 [H bR HEKID
RHINTZEMNMKETOBERE R TH D, R« BRI D fiubla, 0. pulchra &\
ST RENMTEERER AT, RITIRENDOEAG IO T HHE D
mandrei, FIXFEHTED S, speculum (=D. speculum) T 5. BEZ1E¥T= 2020
6 ADLEAIO 3-4 H#Br< —F %218 CIRERFEN LM S0, ZnfEN
L H BB LAY, 3-4 AR E AL 5 Z &3> 7-. X 1 T No DATA
OEFNIREI N E Do 7o, HDHWITFHRIEER LIZH Y, T —F ki~
TWARWZ EZEWRT 5. [HL HTHER) EEkRethicilbEhs 777 b
X, DIRRE - AW GO T T N o RNRRICEESLE 2R TR, 2)
EHLELMENZITPREREL Y THY, 3) UHICIIT D5 1 IRAFE v L
T, TRDOLEMIUCL > TRUIND Z EnnEE N5, RREHFH R
SNDHEWT T o7 b AT ARSCERE, WEREDEBICAOND Z D,
Ltk O)ZFEEEENCEE LESE | IREFEFHOHER, 5) Mok E JICES< A%
71, 6) ZHEME, DHBAICL > UL INFE TIC T YR TIIR R TE R0 o TS
S OICIRBERBRE A DR OR 72 L, 2D D2 A6 DB LZNARETH H.

3-2. ¥EEIR R L o JR

W
- Ny w i
.

B 3 AR B ke (a1 RERUNTAREERT) v D 2 g A it fs

(R R B AR M TRIR AL RIBYEAK A 5)

B 3 IXRER Y B ek Ca )l B ERINTHARJERT) I D 8 AiRfE R CTH 5.

[ FEH T R R AL I NS21-070 T2 6 DT, KENHEIZH =D, EHipg
1% Rhizosolenia spp., Chaetoceros affinis, Chaetoceros spp., Bacteriastrrum
spp., Pesudonitzia spp.72 &3, GEYLO 8 MILITEEEMIERD O.pulchra T
b%. ZOBEEOHEMITIEITRIFRFE DR TEOEGIZNT TROND
B TH Y, 1IN HRBRER LGN ARENZEA N END.
ZHUTERREE D, DFRHAARD ARHIORE T 7 7 N O HENR T TITRY
THERETHD Z L, 2T YMZREUEIZ L TE XD LREEEEITIRRE - BHO
ANVEDLY BBETH Y, oo OWFERRIESET LTSS ORBIERIC R 5.
T b bEAKEHNEMETIVET DI EEMOSZEEMEIZ LR L TR, 35
FCTYH TIPSR AVIAATLS D Z L LERIBETHY, ZOFFEE
7eREEN BEHME - wRE L TR EOMEEAEM DO AN D D BNERE I 5.
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X 2 A AN A HO 1970 526 2019 AT TTD 3 H DEEKIEHER

X 21T X9, HAESM TR G /KIENMETT 5 3 A H KR FSHOEE
AT ER LT TR Y, 1970 FxHKHEL L7254, K50 4T 1Ch 5 1.7C
I EL LT, SR YR 2 2k 72 & OAWRHERRICE B L5 A,
AT L oo 5 EEZRITR LRV, FHE, KPR CHEISNLFE-E KT
DOREIT L IRRE 2 AN H DTN LN D, 5% OHER 2 1EER<
BEEITY LB, AWEROELE E A THALL TN RENE X H
THREIZRVSOOHDH I EERLTIND.
3-2. BB DKERIR & D

FIREAKBIEFE R ORFETRE L LT, 2021 410 A5 2022 42 3 HIZ/miF T
DIEEAKDOUEMRIZIE, TR TSR 7 4 VX O LT RETH-T- b
DNKEOARAFE(I V=, BE IR ETI0HN, 128K LML, 2022 4 1,
2, 3 HIKIFE BB\ TEMIMEEAED TH 5 [H=Y | Metapenaeopsis
cf. lata, Pasiphaea cf. japonica (B-E 4) & Bioiu D KEIO = B AN TR FL
7EE N, AU 2020 F 6 AICFEEEKOBIEZBFMBLRDOTE L THS.
D%, 20224 4 H 13 BoOdL A AR, 4 A 156 B O B ARRFEHEIC [E 1175
RENA H B O 4B OFLENBE I R VA T OHEBEDIC
T XRENRENTE SN DM, FEE 10 A OEEKIZEWE S b a~XR 4
BB LEE L WD Elbis., ZhwnlcE=F o, e bEdi LT
WHDONEWHEIZT D726, 2022 FEED 9 H LI O AR IR O HEB I 2
b AThSD.
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RiAEND
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FIRRIIU T O L S RERETEL TN D:

D) fEHEN~ (2022, 9, B ARMRHEFASKTERE) O L/NRIRFERIE K [& < HJ R
RIEKIZALNDENE T T > 7 b b ZDOZEEEH).

2) fFHEN (2022, 12, HAMEFEFEVER S O &/NREERB KRR T < &H6E
B OREKE TR IR S D AWML RRME.

3) R FEIEAN~ (2023, 2, AMpilErETs) O L/NARBERIE KR (< HI RS RiE
KIZHA BN D EEHEER (E7ITMAE) OFEEH).

4)Tsutsui et al. (2022, AGU) Seasonality changes of marine primary(biological)
productions in Noto/Toyama deep, Central Japan.
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FETLOICHEEL DT (K1 BB, FTFOIMEALTH TH-TZ, £0
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2021 £ 12 AlZK&RF~A 777 A2F v 27 (AWPs) BUHO= T a4 75
— MCI Y > 7T —I2 kD 3Btk : 2.5 um LR, 2.5-10um, 10 pm 2L 1) & 74—
7 MRBCEE A RRE L, £F L LT 2022 4F 1 Al —HAMEoE R, £5E LT
3 HIC—#lEmOERGERR Lz, 74—/ 7T U MEEBUEE IXBES RN A5 TH -
72 2 EMDAFEORBUITL - 7=, BRI L 7230BHTE, 325 Z 8L <7212 30% Hy0,
2k 0 MPs EHEIAM ZBREE L=, 5.3 M Nal I80@ & A= 88 B4 BEC X 0 $Ehs
FEREL, BESBEL - EEBAURITALL0.20 m TV F T 4 VH—D 4 mm D
FEIIC B A LT, | TV T 7 4 v H— EOREIN AR v b I fE RO 5 HIESE
P TIRATE 4 O OFESE (1 5815 : 750 pmX 750 pm) Z BEfK FTIR (Spectrum3/Spot1ight400,
PerkinElmer) ATR A4 A — L ZHIE (4000-695 cm™) %#{T-o7-., ZAUT kv, &Ko
17.9%% 71 /3— L7, AMPs OERIWE % C-H [fEtRE) (3000-2700 cm™) & C=0 fHifEHzE
B (1740-1710 cm") OFRARUEETAZ V—=2 7L, T4 77V —RRIZ L 5%
2a7 LRY v —HROWIN E— 7 O BT X 5 RS C AMPs OEMIRL 1% [FE L7-.
T, RaP~A 77T 2AF v 7 ORFEHEEDTZOIZ, "A RV LT
Z—%Z T 1000 L/min THIFHHMET V2 — EIZ SPM Z2HHE L, 7 I U EYWE
(Humic-Like Substances, HULIS), AE#tEii—& (PBOA) BL U IRAK=T oL
(BSOA), PhEMEILHE (ELEBBLIOLTT—2Z) 208 L. PBOA & LT/A A
v ARBEY— I —ThiHrL AT Nvaty, ldf~v—h—ThbhHT7 7 I, v =
=, hbrpg—R, {Eh~—h—THdHAI/a—R, 77 —RAThH5b. £7=,
a-ERUHEBSOA  LTEY )/ UEE, B LR, 3-Methylbutane—1, 2, 3—tricarboxylic
Acid (MBTCA) OS5 Hr 6177, =7 a ) WAEE LT 7 4 L2 —F 20 mm R FTHID
hE, A% —VEBERT L CERREMEEZIC LCMS TE&E L7, HULIS ¥R ERIEIX
DEAE-UV L& LTZ. F£72, 7 4 A —ITMKE I 2 TSR 217> 72wk &
PTFE 8l U V7 4 W H —TAHBEIT, AURITHEAKMET T 0 Y vy O fe{bRE
(0P"), FRAEIZRI L CTIE A ¥/ — /L CHOME R 21T o 7214, AREBUKMETZT 1
VOVRSY DFEERE (OPY) & L THIE 24T - 7-. A bH ORIz DIT & U UEEh U o
DEBENR A N2 TG S, BUMEIERITH D TCAEIR & - Y AREMER, DINB 2%
TERAN AT YO LR 2 -V TR 412 nm WG 2 JIE L7,

- BT R

AFGREF O HTIIAE T Uiz, AZRIT AMPs B4R E 1 XRE%S C 5. 65 MP/m®, g C 3. 68
MP/m* TV, XFITITEERTHRE LY L5, BERKIGROMEO ATREMEN &
VY. HERSTIE PMo s THROKIEEE 3. 60 MP/m® 27 L, #7115 TIE PMioc CHROKIESE 1. 50 MP/m?
ZRL, BERIZHEIT D AMPs PMo s BB EE X8G4 52 2 7-.

RiAEND
PR A

KIFFRLFER, L2 —FFERLLIMNC L 5K, AR, FERmL - E LM BERIFEOTEIC OV TR
HLTFSW, BERPSHZGET, JIEEERICHRE L TTFIW,

1. Yuto TANI, Hiroshi OKOCHI, Norihisa YOSHIDA, Hiroshi HAYAMI, Masaki TAKEUCHI, Atsuyuki
SORIMCHI, Yusuke FUJIL, Norimichi TAKENAKA, Takashi YAMAGUCHI, Naoya KATUSMI, Atsushi
MATSUKI, Mizuo KAJINO, Kouji ADACHI, Yasuhiro ISHIHARA, Yoko IWAMOTO, and Yasuhiro NIIDA,
Occurrence, behavior, fate, and health impact of airborne microplastics (1): Distribution of concentration and
deposition flux in Japan, The 12th Asian Aerosol Conference (AAC) 2022

2. Kazumasa Shinohara, Hiroshi Okochi, Hiroshi Hayami, Naoya Katsumi, Atsushi Matsuki, The behavior,
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L C CuKofp % AW 72K X BRIEHFXRD) oM 2175 2 & C. AERMORIEEIT-o 72, Bk L0 &5z
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Phthalates 40
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made from plastics

Pillows and facial
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While environmental plastics are a major concern, their toxicity is based primarily on the
compounds that are adsorbed to these surfaces. Among these plastics are microfibers, which are
likely the most common type of polymer in the both the external environment and the indoor
environment. Adsorbed on these surfaces are many compounds such as phthalates, which are
known endocrine disruptors. While these polymers are sites for contaminant adsorption, they are
also surfaces from which these contaminants will evaporate from, despite their low vapour
pressures.

In this context, the purpose of this study was to examine phthalate emissions from common
household products. Pillows the focus of this particular study, as they pose both an inhalation
and dermal contact risk of exposure. It is thought that these types of materials, particularly ones
made from polyurethane and other synthetic polymers would be emitters of phthalates,
particularly as their manufacturing process requires the inclusion of pliable polymers. The focus
was on the emission of new products to also examine whether there was an attenuation over
time. Ultimately these were compared to the phthalate concentrations found in ambient air.

It is expected that the smaller, more volatile compounds will be found in greater abundance and
that these concentrations will attenuate over time. However, there is currently little evidence in
this regard and little basis for the “airing out” times that are recommended for these types of
plastic materials.
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Usage

The costs were primarily directed at the purchase and use of a portable air pump and Tenax
cartridges for the capture and extraction of gas phase phthalates, as well as the necessary
solvents for their extraction. While the experiment was performed at Shimane University in
glass chambers, the analyses were performed by GC-MS and this was done as a collaborative
partnership with Dr. Masato Honda at Kanazawa University.

Experimental procedures:

Experiments were conducted in closed chambers initially for face masks and pillows. However,
after preliminary experiments, the pillows became the main focus of the study. The emissions
of phthalates from these synthetic materials was measured over 35 days in isolated chambers
and were measured at discrete intervals using Tenax cartridges as the sorbent phaase. Extractions
were performed using hexane and concentrated for GCMS analyses. Various controls were also
run and the emissions were characterized for 4 particular phthalates. For context, gas phase
samples of student apartments were also taken and the phthalate concentrations were analyzed
similarly.

Results:

The results indicate that new polymer products such as pillows emit an inordinately high
concentration of phthalates; between 600-1800 pg/g/m3 for the measured phthalates. By
contrast the average indoor air phthalate concentrations were between 40-550 ng/m3. For
pillows, it was found that in the vapour phase there was no attenuation in the phthalate
concentrations over the 35 days, indicating that the airing out period is not within the month and
that these types of materials remain a constant hazard, long after their initial use.The main
phthalates were DEHP and DBP and is consistent with what has been found in other common
household products, but the high concentrations of DEHP were not expected in the gas phase.
The particular hazard of these phthalate emissions from pillows is based on the susceptibility
that we have in the sleep environment, where there is constant exposure — both via inhalation
and dermal contact — with these materials. Ultimately, these types of materials are weathered off
the main pillow and constitute a portion of indoor dust, which is eventually released into the
environment.

RirEND
PR A

KIFF IR, V2 —FFEERCLSIMT L D 58FR, NERER, 2238 mC - B3 MERCEFEOTEICOWV TR
HWLTTFSV, RAPHIZERIE, JIRFEERICHRE LTSV,

The results were originally part of a student thesis (Student name: Kusayama Ren) and have
since then been written up as a manuscript for publication.
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