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Assistant Professor SYLL Amadou Sakhir

Hello everyone! I am SYLL Amadou Sakhir, and I am absolutely thrilled to become a part of
the vibrant and innovative community at the Department of Civil and Environmental
Engineering at the Institute of Science Tokyo. As of April 1, 2024, I have been appointed as an
Assistant Professor, and I am eager to introduce myself and extend my warmest greetings to
all of you.

I started my academic journey in Japan at the University of Tsukuba in 2017. I earned both
my master's and PhD degrees in Engineering Mechanics in 2023. My decision to pursue this
path was influenced by a JICA internship that exposed me to the research potential in Japan.
Japan faces frequent natural hazards like earthquakes, tsunamis, and typhoons, which can
cause significant damage. This makes it a vital hub for research on resilient infrastructure,
attracting attention to innovative solutions. Following my PhD, I joined the Institute of
Technologists as a Research Assistant Professor, where I engaged in collaborative research
focused on the seismic retrofitting of bridges.

In my new role at Science Tokyo, I am dedicated to advancing research on structural concrete
technologies that address critical societal challenges, including infrastructure maintenance
and sustainability. The lab I belong to, the Chijiwa Lab (Next-Generation Infrastructure Lab),
is dedicated to creating new value through interdisciplinary research, primarily focusing on
reinforced concrete. We are determined to shape a better future by tackling challenges through
innovation. I also look forward to nurturing the next generation of engineers, equipping them
with the skills and knowledge to contribute to a sustainable future.

Despite being early in my career, I am deeply committed to education, research, and
contributing to society. I am profoundly grateful for the support and guidance I have received
thus far and look forward to continuing to grow in this new chapter. Thank you for your

continued support and encouragement.
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Internship at a Thailand Research Institute

+ARTHa—R {#+ 3 4 Alexis Declaro

1. Introduction

During the second year of my PhD, I completed a two-month
internship at the National Electronics and Computer Technology
Center (NECTEC), a division of the National Science and
Technology Development Agency (NSTDA) in Thailand. Under
the guidance of Dr. Sanparith Marukatat from the Artificial
Intelligence Research Group, I contributed to innovative
research in environmental studies, focusing on image and data

visualization techniques.

(from left to right) Myself with Dr. Marukatat, and the research staff of AIRG

2. Research Experience

Thailand, particularly its capital, Bangkok, experiences high concentrations of PM2.5 due to
a combination of factors, including automobile exhaust, the burning of organic matter from
farmlands, and emissions from diesel engines in the boating industry. This elevated PM2.5
level poses significant health and environmental risks. Our research aims to investigate the
dispersion of PMZ2.5 in relation to precipitation, wind presence, and wind speed using readily
available datasets and visualization algorithms. The findings indicate that (1) the absence of
wind contributes significantly to the accumulation of PM2.5, while its presence and direction

facilitate dispersion, and (2) precipitation plays a crucial role in reducing PM2.5 accumulation.

Another area of research we explored was the validation and potential spatial interpolation of
in-situ PM2.5 measurements. I was particularly impressed by Thailand's extensive network of
ground-based monitoring stations, which are essential for supporting research and guiding

data-driven decision-making. Toward the end of my internship, I had the opportunity to lead
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a workshop where I shared my expertise in data gathering and visualization using Google

Earth Engine with my colleagues in the research group.

Sample visualization of PM2.5, wind speed and direction and hourly precipitation.

In-situ air-quality monitoring over Thailand and the Google Earth Engine Workshop

3. Enjoying Thailand

Thailand is a captivating country, with its cities and provinces reflecting a rich cultural history.
From stunning temples to breathtaking landscapes, Thailand truly has it all. The people are
warm and welcoming, and the food is one of the best in the world. As someone from Southeast

Asia myself, Thailand feels like a second home.
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Some of the wonderful places and food you can find in Thailand.

Key Takeaways

Make the most of the opportunity to study abroad. Take time to learn about the people,
their work habits, and their culture—how they approach tasks and everyday life. This
broadens our perspectives and helps us grow beyond just our research.

For any student reading this: seize every opportunity, especially for studying abroad.
Don’t be intimidated, even if the country is not English-speaking.

Thailand and its people are incredibly welcoming. My supervisor and colleagues made
my stay in the laboratory memorable, always encouraging me to experience Thai

culture and making sure I felt at home.
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Internship at the Public Works Research Institute (PWRI)

TARTHFa—x {éi+ 34 Wenyue Zhang

From 26 June to 29 September in 2023, | performed an
internship in the Public Works Research Institute (PWRI), a
national founded institute for the research of civil engineering,
in Tsukuba. During the internship, | joined the Soil Mechanics
and Dynamics Research Team because it focused on the topic
about the safety of river levees, which was related to my
doctoral research.
The main task for me during the internship was to conduct
a series of model tests studying the seepage failure of river
levees, following a researcher in the team. The experiments
focused on the effects of countermeasure using sheet piles, and
the potential effects of the gap under conduit pipes due to the
settlement of levees. As shown in Fig. 1, the model levee was made of acrylic boards while the foundation
was made of silica sand. During the three months, we conducted 4 cases focusing on the length of the sheet
piles and the existence of gaps. | took part in the works of making the model, preparing the colored sand,
performing the seepage tests until failure, and processing the retrieved data. It is remarkable that
independently I contributed to digitalizing the reading of flow rate from the videos by doing Optical Character

Recognition (OCR) with Python scripts, which largely enhanced the efficiency of the tests.

Figure 1. Model tests to study the mechanism of failure of river levees under seepage flow.
Apart from the model tests, | also participated in other researches about the stability of river levees. In
28 June, following the team members, | went to the field works in Nobeoka, Miyazaki Prefecture. To monitor
the development of sand boils in the levees of the Kita River, we traced the deformation of the ground by
taking the GPS coordination using the Real Time Kinematic (RTK) apparatus, set and adjusted the CCTV
cameras with ultra-red sensors, and maintained the piezometers (Fig. 2). The field works provided me
valuable experience of long-term maintenance and monitoring. In addition, | also helped to evaluate the effect

of sand compaction piles against liquefaction under levees by performing numerical simulation using ALID,
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from which | learnt a lot about liquefaction.

Figure 2. Tracking deformation using RTK (left); Adjusting the CCTV cameras (middle);
Maintaining the piezometers (right).

In addition to the works | took part in, I also got chances to stand by and see the experiments of other
team members. In the centrifugal experiments about the countermeasures against liquefaction below river
levees by cement mixing method, | observed the failure mechanism of liquefaction and the impressive effect
of the countermeasure. In the large-scale model experiment to study the effects of the covering of river levees
against overtopping, | observed the behaviors that cannot be represented in the small model.

Other than the experiments, communication was also important. During the internship, | had a lot of
chances to communicate with different people. Following the team members, | attended the briefing section
about the investigations of leakages in the levees of the Gokase River and the Kita River, and the Committee
meeting about the Manual of Mitigating Measures against Liquefaction. In these meetings, people from the
local bureaus, MLIT, universities, consulting companies, contractors, and research institutes shared their
opinions from different points of views. By joining these meeting, | not only heard the very informative
discussions, but also learnt how collaborations occurred between different shareholders. In addition to the
meeting outside PWRI, weekly seminars were also held inside the team, during which the team members
shared their researches in turn. In one of the seminars, | also got the chance to share my doctoral researches
about the in-situ seepage tests, during which I got valuable suggestions. Apart from researches, | also chatted
a lot with the team members during lunch breaks and the drinking parties, in which we talked about the trend
in the industry, my future career, and the life in Tsukuba.

In conclusion, during the three months, | spent very fruitful and enjoyable life in PWRI. By taking part
in the researches and communicating with other researchers, | saw different views from the researches in the
university. By talking with different people, | got clearer mind for my career path. | want to thanks for

everyone who gave me supports during the internship.
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Internship at Rice University(USA):
Photocatalytic Degradation of Per— and Polyfluoroalkyl Substances (PFAS)

ATz —2 i+ 34 CHEN GUO

Research in Rice Univ.

Project  Profound defluorination of PFOA via BN UV Photocatalysis at Pilot Scale

This research project aims to achieve profound defluorination of PFOA (perfluorooctanoic acid) using
boron nitride (BN) as a pilot-scale photocatalyst. The primary objective is to maximize the defluorination
capacity (%DeF), which refers to the percentage of fluoride ions released from PFAS molecules, in the pilot-
scale photocatalytic system. The experiments were conducted using the Purifics Photo-cat® system, a
commercial photocatalytic setup, with low-pressure mercury lamps emitting at 185/254 nm for six hours. A
12L solution of deionized water spiked with PFOA was prepared, and the pH was adjusted to 3.2 using HCI.
Samples were collected at 10 different time points, and techniques such as liquid chromatography-tandem
mass spectrometry (LC-MS-MS) and ion chromatography (IC) were employed to measure C4-C8
(Byproducts with different carbon chain lengths and carbon atoms) concentrations and determine fluoride
ion levels, alongside anion and cation characterization.
® "'DeF" refers to the percentage of fluoride ions released from the PFAS molecules.
® Pilot-Scale Reactor: the Purifics Photo-cat® is the widely applied commercial photocatalytic system.

®  Previous works showed convincing results for various types of BN(Boron Nitrite)-based photocatalysts.

Major Results

1) The boron nitride (BN) catalyst demonstrated much faster PFOA degradation and a stronger
defluorination effect compared to titanium dioxide (TiO2) and photolysis (no catalyst). The BN catalyst
achieved almost complete degradation of PFOA shortly after UV exposure and released the highest
concentration of fluoride ions, indicating more efficient defluorination.
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PFOA concentration Fluoride concentration

Result 1: PFOA and Fluoride concentration Under different catalyst types (BN, TiO2, and no catalyst)

2) The changing byproduct peaks over time demonstrate that PFOA undergoes stepwise degradation during
the photocatalytic process, as indicated by the variation in the concentrations of perfluorinated carboxylic
acids (PFCAs) such as C8, C7, C6, C5, and C4. Initially, the concentration of C8 (PFOA) decreases
sharply, which suggests the initial breakdown of PFOA into smaller byproducts. As the reaction
progresses, intermediate compounds like C7, C6, C5, and C4 appear, peaking at different times. These

shorter-chain PFCAs result from the successive loss of fluorine atoms and shortening of the carbon
backbone, which aligns with the typical defluorination mechanism observed in PFOA degradation. Over
time, all the byproducts are further degraded, leading to a decrease in their concentrations, which
indicates the near-complete mineralization of PFOA and its intermediates.
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Result 2: HPLC-MS detected concentration-time profiles of PFOA and byproduct

Expected Contribution
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OTHER ACTIVITIE

Reflecting on my time in the U.S., I'm truly impressed by the diversity in research and life experiences.
Working on advanced projects like the Photo-cat® system has expanded my understanding of cutting-edge
technology. Outside the lab, visiting places like NASA and experiencing American culture, from farewell
parties with friends to watching an NBA game, has made this journey unforgettable. The balance of
innovative research and rich, varied life experiences here is something | deeply admire.

The public service announcement was shot while traveling in Phoenix (let us make a small contribution!)
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A Research and Cultural Experience in Thailand

W - |mEEFa—A1d+ 1 4F  PERALTA Mathew Harvey Tongol

Last February-March 2024, I had the opportunity to
be one of the exchange students under the TAIST-

TokyoTech Sustainable
Engineering ( SERE )

Energy and Resources

program. For TokyoTech

students, it provides an opportunity to do an

internship at one of the research laboratories at the

National Science and Technology Development

Agency (NSTDA) in Thailand. In my case, it was the

Solar Photovoltaic Research Team of the National
Energy Technology Center (ENTEC).

Solar Photovoltaic Research Team, NSTDA
Headed by Dr. Amornrat Limmanee (274 form the left; a proud TokyoTech alumna)

Research Lab Site

My current research deals with decarbonization of the
transportation and electricity use of urban areas through the use
of renewable energy. Fortunately, one of the current projects of
this research team at NSTDA was the planning and
implementation of solar powered bus charging stations for
services in the Rayong region, located about 200km southeast of
Bangkok. My main tasks involved solar power potential modeling
using the PVSyst software, and preliminary bus charging
network optimization. We were supposed to do a site visit of the
project area but that was cancelled due to a delay in approval.
Aside from this, the lab members also demonstrated different
projects of the team including solar panel testing and fault
detection, development of alternative solar panel materials, and

end-of-life management of solar panel modules.
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Solar Panel Testing and Fault Detection

Research Project Site for Solar Powered Bus Charging Stations

Since NSTDA is home to multiple research facilities, I had a
chance to see how they are trying to develop an area conducive for
research and collaboration. I really appreciated the existence of
multiple co-working spaces around the NSTDA compound that
gave alternative working and thinking spaces. Aside from
research work, this opportunity provided me a chance to explore
the NSTDA and the adjacent campuses of Thammasat University
(TU) and the Asian Institute of Technology (AIT). It was
interesting to see the similarities and differences between
student-life in TokyoTech and these Thai universities including
food, accommodations, transportation, and extracurricular
activities. During my stay, I was able to experience using campus
e-scooters, riding the school electric buses, attend school food and

culture fairs, and even play sports with students.
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Bangkok and Ayutthaya Temples

Another important opportunity brought about by this internship was the chance to explore a
new culture, including its own customs, food, and development. The location of NSTDA with
its proximity to Bangkok and Ayutthaya allowed me to explore this rich culture, as well as how
it affects their development and society in aspects such as architecture, tourism, and
preservation. The contrasts between the urban center in Bangkok, the suburban university
and research area around Pathum Thani (where NSTDA is), and the historical city of

Ayutthaya were incredibly interesting from spatial development and cultural perspectives.

L to R Fried Stuffed Squid; TOP: Pad Thai; Fried Banana; Som Tum (Green Papaya Salad);
BOTTOM: Mango Sticky Rice; Thai Boat Noodles

Of course, food makes up a large segment of any culture. Thai cuisine is already well-known
worldwide, especially Pad Thai and Mango sticky rice. This experience gave me a chance to
further explore the cuisine. Honestly, there were hits and misses along the way as I am not
accustomed to some of the ingredients and flavor profiles, but I have to say that I have found

some new favorites such as Som Tum and Stuffed Squid!

From acquiring research experience to forming future collaborations, from cultural immersion

to development observation, this was an educational experience in more ways than I imagined.
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It was during a warm summer day that I received the notification about being awarded
the prestigious Kikkawa-Yamaguchi Award from Department of Civil and Environmental
Engineering at Tokyo Institute of Technology and the alumuni association “Kyu-yu”. As I
made my way back to Tokyo Tech, the sound of cicadas filled the air, echoing through the
familiar campus streets. Their rhythmic hum felt almost like a welcoming call from my
alma mater, reminding me of the countless hours spent learning, researching, and
growing within its walls. This return brought back many memories, from the early days
of my master’s program to the final stages of my PhD. Tokyo Tech has shaped not only my
academic journey but also my personal growth.

As an international student, my experience at Tokyo Institute of Technology has been
nothing short of remarkable. The welcoming atmosphere, the rigorous academic
environment, and the opportunity to interact with peers from various cultural
backgrounds have all contributed to a truly enriching experience. I am deeply thankful
for the chance to have studied at such a prestigious institution, and this award only
reinforces my commitment to continue contributing to the academic community.

I would like to express my deepest gratitude to Professor Akihiro Takahashi, whose
invaluable guidance and unwavering support throughout my research has been
instrumental. This award is as much a recognition of his mentorship as it is of my work,
and it serves as a testament to the strength of our collaboration. It motivates me to
continue pushing forward in my future research endeavors with even greater
determination.
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