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SUKSUN HORPIBULSUK

Born: 28 November 1975, Bangkok, Thailand

qui|y: He is the youngest child of Mr. Sa-nga Horpibulsuk and
Mrs. Narueporn Wikniyanathani

Wife: Assistant Professor Jitwadee Horpibulsuk

Children: Miss Yannisa Horpibulsuk and Miss Achiraya Horpibulsuk

Education:

1996 B.Eng. (Civil Engineering) Khon Kaen University

1998 M Eng. (Soil Engineering) Asian Institute of Technology

2001 Ph.D. (Geotechnical Engineering) Saga University, Japan

Working Experiences:

Professor Dr. Suksun Horpibulsuk, Associate Fellow, Academy of Science, The Royal
Society of Thailand, joined Suranaree University of Technology on March 1, 2002. He
works at the School of Civil Engineering, Institute of Engineering. On March 30, 2010,
he received the prestigious royal appointment as a Professor in Civil Engineering.
Throughout his 22-year research career, Professor Dr. Suksun has conducted both
theoretical and applied research, consistently getting support and encouragement from
Suranaree University of Technology, university officials, colleagues, and research funding
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sources. Through his guidance, he has developed a group of outstanding
graduates, consisting of 26 doctoral students and 38 master's candidates. He has
produced more than 380 papers in top-tier international journals within the
subject of Civil Engineering. The number of citations for his work exceeds 16,300,
demonstrating exceptional and advantageous contributions to the academic
community. Professor Dr. Suksun’s Scopus H-index of 72 demonstrates the sub-
stantial importance and influence of his research within the academic domain.
Professor Dr. Suksun Horpibulsuk has occupied multiple noticeable roles in the
field of administrative. He has held the positions of Director of the Center of
Computer Services and Director (Founder) of the Center of Excellence in
Innovation for Sustainable Infrastructure Development at Suranaree University of
Technology. In addition, he has held positions as the program chair and founder of the
Master of Engineering and Doctor of Philosophy programs in Civil Engineering and
Construction Management, as well as the Bachelor of Engineering program in Civil and
Infrastructure Engineering and Digital Technology Entrepreneurship. He has also served
as a member of the Academic Senate Committee at Suranaree University of Technology.
In the field of academic services, since 2010, Professor Dr. Suksun has held the position
of Academic Board Member at the Rajamangala University of Technology Isan, an
editorial board of the Suranaree Journal of Science and Technology, an editorial board
of the Journal of Industrial Education and editorial board of the Journal of Industrial
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Technology at King Mongkut's University of Technology North Bangkok. In addition,
Professor Dr. Suksun has held other esteemed international positions. These roles include
being the chairman of the International Geosynthetics Society (IGS)-Thailand Chapter,
serving as a thesis advisor for postgraduate students at Swinburne University of
Technology in Australia, and being a member of the Editorial Board for Environmental
Geotechnics, Institution of Civil Engineers in London, UK, since 2013. Since 2016, he has
held the position of Associate Editor for the Journal of Materials in Civil Engineering
(ASCE) and the Journal of GEOMATE. In 2018, he joined the Editorial Board for Soils
and Foundations and Ground Improvement. Additionally, he became a member of the
Editorial Board for Frontiers in Built Environment and Scientific Reports in 2021. Starting
from 2023, Professor Dr. Suksun has held the position of Academic Senate Board at
Nakhon Ratchasima Rajabhat University. Furthermore, he has been a member of the
Degree Accreditation Committee for Civil Engineering at The Council of Engineers
Thailand (Years 2019-2023) and a member of the Promotion and Development of
Curriculum for Civil Engineering (2023 to present). Furthermore, he serves as a Qualified
Examiner for Associate Civil Engineering, Professional Civil Engineering and Senior
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Professional Civil Engineering levels. Professor Dr. Suksun, apart from his teaching and

research duties, has been invited by numerous national and international universities

and organizations to deliver lectures as a guest speaker. He has the required expertise

to assess books and research articles for both national and international organizations.

He now holds a Senior Professional Engineering license in the field of Civil Engineering,

awarded by the Council of Engineering.

Awards and Honors

1996 Thailand Government Scholarship for Master's Degree

1998 JIRCAS scholarship from the Japanese government for research work in Japan

1998 Monbusho scholarship from the Japanese government for Doctor of Philosophy

2006 The 2™ Prize in Engineering Software Innovation Award, “Foundation Analysis
and Design Program”, The 1% Innovative Project Competition, Suranaree
University of Technology

2007 Research Grant from the Thailand Toray Science Foundation (l4th, in 2550 B.E.)

2013 Best Invention Award in the General Hardware Category and the Green and
Clean Award for the Invention of ‘Geopolymer-Bonded Block for Green Construction’
at the 8" Invention Competition, Suranaree University of Technology

2014 Outstanding Article on ‘A Novel Green Construction Material from Water
Treatment Sludge’ presented at the 9™ International Conference on Lowland
Technology held from September 29 to October 1, 2014

yafidlns ensdasin @ Inenenans dsemetlng



.6,

W61,

W61,
W61,

.61,
.61,

W61,

W61,

2015

2016

2016
2017

2017

2018

2018

2019

2568 99978 Best Paper Award 313813 Geotextiles and Geomembranes
(Q1 Pa9gmgayn 1SD) Yseal) 2568 umAmaiEed "Consolidation

Analysis of Clayey Deposits Under Vacuum Pressure with

Horizontal Drains”

2659 997 Excellent Paper Award 584 Evaluation of Fly Ash Based

Geopolymer Stabilized Recycled Asphalt Pavement As a Sustainable
Pavement Material aMNNUSNNIN International Conference on

Sustainable and Renewable Energy Engineering

2559 wWitabemle dninnunasmuaiayunTIaY @m)
2560 Certificate for Highly Cited Research 113615 Engineering Geology

594 Jet grouting with a new developed technology: The twin jet
method ({HEUNNTIAN 2560)

2560 sdenfesd dennsmamuisisunelng lunszusmgudig
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2561 Best Paper of the 12" Natural Science of Nanjing City in 2015-

2016 594 “Estimating the compression behaviour of metal-rich
clays via disturbed state concept (DSC) model”, ﬁLNULLW‘ﬂMﬁm‘S
Applied Clay Science I a6 2016 I@EJ The Best Paper Review
Committee of Natural Science of Nanjing City mmm%gﬁﬁzsmuﬁu

2562 71978 Silver Award 1589 “WANITHOULOENIEIEL TNUUUNTIN

AARAINA 2562 FIUNIIUAENTINMTIVLAING

Best Paper Award from the Geotextiles and Geomembranes journal (Q1 in the
ISI database) for the year 2015 for the article titled ‘Consolidation Analysis of
Clayey Deposits Under Vacuum Pressure with Horizontal Drains

Excellent Paper Award for the paper titled ‘Evaluation of fly ash based geopolymer
stabilized recycled asphalt pavement as a sustainable pavement material’ from
the International Conference on Sustainable and Renewable Energy Engineering
Senior Scholar, The Thailand Research Fund (TRF)

The certificate for highly cited research, awarded by the journal of Engineering
Geology for the paper titled “Jet grouting with a new developed technology:
The twin jet method” in January 2020

Prestigious pin, The Engineering Institute of Thailand Under HM. The King’s Patronage
National Research Council Award: Creative Invention Award from the National
Research Council of Thailand.

Best Paper Award of the 12" Natural Science of Nanjing City in 2015-2016:
“Estimating the compression behavior of metal-rich clays via disturbed state
concept (DSC) model,” published in the Applied Clay Science journal in the year
2016, as recognized by Review Committee of Natural Science of Nanjing City,
People’s Republic of China.

Silver Award for the innovation on sustainable roads at the National Research
Fair 2022, the National Research Council of Thailand.
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“Wheel-tracker testing of recycled concrete and tire aggregates

in Australia”, Geotechnical Research, Vol.7, No.1, pp.49-57
N Institution of Civil Engineers, London, UK (16 a3 2564)
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2020 Chair Professor, National Science and Technology Development Agency

2021 Telford Premium Prize for the paper titled “Wheel-tracker testing of recycled
concrete and tire aggregates in Australia” by Arulrajah, A., Maghool, F,
Mohammadinia, A., Mirzababaei, M., and Horpibulsuk, S. (2020), published in
Geotechnical Research, Vol. 7, No. 1, pp. 49-57, the Institution of Civil Engineers,
London, UK (October 16, 2021).

2022 National Research Council Award: Research Achievement Award - “Application
of Vertical Drainage System for Land Reclamation in Mae Moh Mine”, the
National Research Council of Thailand.

Research Works of Professor Dr. Suksun Horpibulsuk
Professor Dr. Suksun Horpibulsuk is committed to doing research on soil improvement
techniques and the utilization of recycled materials in road construction. Throughout his
21-year work at Suranaree University of Technology, he has engaged in collaborations
with alumni, current students, and researchers from both domestic and international
institutions. The primary focus on soil improvement techniques of his study lies on
compaction, chemical stabilization, earth reinforcement, and consolidation acceleration
through the use of prefabricated drains. Furthermore, Professor Dr. Suksun Horpibulsuk
has been actively implementing the knowledge acquired from his research in the civil
engineering practice. His efforts are directed on making a meaningful contribution to
both society and the nation.
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Environmentally Friendly Road Structure - Base, Sub-base,

Subgrade, and Embankment
Professor Dr. Suksun Horpibulsuk has performed research to
investigate the compaction behavior and engineering character-
istics of compacted soils under both laboratory and field conditions.
He has created a forecasting model for the compaction density of
compacted soils in a laboratory setting. In addition, he has
developed a predictive model for the density and resilience of
soils, which relies on the quantity of compaction roller passes.
This is extremely advantageous for determining and controlling
the density of compacted materials in civil engineering projects.
Professor Dr. Suksun has conducted research on the static and
cyclic characteristics of recycled materials from construction and
demolition and industrial by-products, including recycled concrete,
brick, glass, asphalt, steel slag, and plastic debris. Recycled
materials can be used as substitutes in construction projects,
offering notable advantages in terms of engineering, economics, and environmental
perspectives.
Professor Dr. Suksun has conducted research on the mechanical properties of soil and
recycled materials that have been treated with cement, both in controlled laboratory
settings and in practical field conditions. He developed techniques for forecasting the
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quantity of cement in order to attain the appropriate engineering characteristics at a
reasonable expense. In addition, he has examined the utilization of fly ash in conjunction
with cement to enhance the engineering characteristics of soil and recycled materials.
Professor Dr. Suksun invented a technique for formulating combinations of soil, cement,
fly ash, and foam in order to attain the targeted unit weight and engineering characteristics.
Professor Dr. Suksun has researched alternative materials to cement as binding agents,
with the goal of addressing environmental concerns. When fly ash is coupled with
materials like calcium carbide waste and refused-derived fuel, it exhibits qualities that
can be utilized as a substitute for cement. This renders them appropriate for a multitude
of civil engineering applications. Professor Dr. Suksun is an innovator in the utilization
of geopolymers to improve the characteristics of soil and recycled materials for application
in civil and geotechnical engineering in Thailand. Geopolymers function as a substitute
for cement, in accordance with the nation’'s objectives to reduce the ecological
consequences of conventional cement manufacturing, which substantially contributes
to climate change. Professor Dr. Suksun has effectively utilized geopolymers as
environmentally friendly binders to enhance the quality of recycled materials obtained
from industrial sources, as evidenced by his work over the past ten years.

While materials that have been improved with cement and geopolymers demonstrate
enhanced compressive strength and stiffness, they often display reduced ductility and
tensile strength. On the other hand, pavement materials must be able to withstand the
traffic loads, resulting in both compressive and tensile forces within the material.
Professor Dr. Suksun has been pioneering in utilizing polyvinyl alcohol (PVA), asphalt
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emulsion, and natural rubber latex to improve the flexibility of cement-modified pavement
materials.

Geosynthetic Materials in Civil Engineering Applications

Professor Dr. Suksun collaborated with Geoform Co., Ltd. to conduct research on soil
reinforcement. The research resulted in the creation of a mechanically stabilized earth
structure known as the Bearing Reinforcement Earth Wall. This system earned a patent
(No. 5200) by the Department of Intellectual Property on January 13, 2010. This innovative
material is the first inextensible type of reinforcement developed by Thai researchers.
This technique has been extensively adopted and utilized by both the public and private
sectors in diverse construction projects, leading to a substantial decrease in dependence
on imported materials. The Bearing Reinforcement Earth Wall provides superior benefits
compared to conventional earth walls now available in Thailand, which are the simple
manufacture, transportation, and installation. Furthermore, it possesses a substantial
pullout resistance. The technology has been moreover employed as a track ramp for
crusher plant systems in the Mae Moh mine.

In 2017, Professor Dr. Suksun, Director of the Center of Excellence in Innovative Materi-
als for Sustainable Infrastructure Development at Suranaree University of Technology,
established a complete laboratory for the comprehensive geosynthetic materials. The
laboratory possesses a diverse range of internationally recognized testing instruments,
and its personnel comprises qualified engineers as well as highly experienced specialists.
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The laboratory in Thailand has been
devoted to fulfilling the requirements
for quality inspection and engineering
property testing of geosynthetic
materials. The testing instruments
have been specifically designed to
conform to the requirements set by
ASTM. The laboratory encompasses
a variety of equipment, including 1)
Tensile Test Apparatus, 2) Pullout
test Apparatus, 3) Large-Scale Direct
Shear Testing Apparatus, 4) Puncture
Tests Apparatus, 5) Water permea-
bility Apparatus; and 7) Water Trans-
missivity Apparatus. Professor Dr.
Suksun and his engineering team
have not only performed tests in
accordance with ASTM standards, but they have also improved the testing machines
to precisely replicate real-world usage conditions. This advancement enables the
laboratory to conduct tests in diverse circumstances, facilitating the acquisition of
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novel knowledge and research opportunities for graduate students. Additionally, it
promotes collaboration with both public and private entities.

This geosynthetic material testing laboratory has been offering testing services since
2017 (B.E. 2560). The laboratory has performed material tests for a diverse range of
public and commercial companies engaged in construction activities. This extensive
geosynthetic material testing facility serves a vital role in ensuring quality control for the
geosynthetic materials used in the nation’s construction projects.

Accelerating the Consolidation Settlement of Ultra-Soft Soil in the Mae Moh Mine
The Mae Moh mine falls under the authority of the Electricity Generating Authority of
Thailand (EGAT), located in Mae Moh District, Lampang Province. With a mining pit
area of 38 square kilometers and a waste disposal area of 42 square kilometers, this mine
holds the distinction of being the largest open-pit mine in Southeast Asia. The mine has
a production capacity of approximately 16 million tons of lignite coal yearly, which is
used to supply the Mae Moh power station.

The Mae Moh mine will be excavated to a depth of around 500 meters from the original
ground surface. It is anticipated to be operational for approximately the next three
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decades. Before the mine is shut down, the substantial

quantity of waste (about 420 million cubic meters) produced

from coal extraction needs to be emptied back into waste

dumpsite, located both outside the mine (Outside Dumpsite)

and within the mining area (In-pit Dumpsite). The research

team of Suranaree University of Technology are responsible

for the design and scheduling of the backfilling process,

both within and outside the mining pit. Professor Dr. Suksun

leads the consulting team for a project focused on

examining the sustainability and waste backfilling

guidelines in the mine pit. The project has funding during the financial year 2023.

The in-pit dump to the greatest possible extent is regarded as a sustainable resolution.
However, there is a large slurry pond known as Sumpl C1 in the in-pit dumpsite.
The Sumpl C1 encompasses around 80,000 square meters. This sump will be filled with
the waste material up to a minimum height of 300 meters by the year 2038.

The mud in Sump? C1 with roughly 38 meters is categorized as ultra-soft soil, exhibiting
an exceptionally high moisture content and an extremely low shear strength. Hence, it
is not feasible to directly dump the waste material in this Sumpl C1 without soil
improvement. The task of waste dump in this slurry pond poses a significant challenge
for the Electricity Generating Authority of Thailand.
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The preloading with the prefabricated vertical drain (PVD) system is the optimal
method for addressing the thick ultra-soft soil layer in Sump1 C1 where is located at a
significant depth, posing challenges for the transfer of equipment and building materials.
Compared to other options, this preloading method is both economical and eco-friendly.
Professor Dr. Suksun and the research team conducted a study on the application of the
preloading technology for waste dump in Sumpl C1 at the Mae Mo mine of the
Electricity Generating Authority of Thailand. The outcome of this study leads to the
development of operational procedures and the estimation of the expenses associated
with this technique.

The Development of Sustainable Asphalt Concrete Pavement and Concrete Pavement
Professor Dr. Suksun has conducted research on methods to improve the performance of asphalt
concrete by two techniques: modifying the distribution of aggregate sizes and integrating
additives such as natural rubber, synthetic polymers, and fibers like polyolefin and aramid. In
addition, he has utilized natural rubber latex to enhance the performance of concrete pavement.
His research in this area has resulted in significant advancements and novel insights in the
field of road engineering in the country. This research has been granted funds from the Rubber
Authority of Thailand Association and the Department of Rural Roads. Road Engineering and
economic assessments have demonstrated that implementing these two techniques to reinforce
road pavement surfaces has the following benefits: prolonging the lifespan of roads, decreasing
traffic accidents, and reducing maintenance expenses.
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Recently, Professor Dr. Suksun and his research team were granted a fund by the Electricity
Generating Authority of Thailand to investigate the viability of utilizing bottom ash in the
production of high-performance asphalt cement for porous asphalt concrete pavement. Porous
asphalt concrete pavement exhibits better driving performance in comparison to conventional
asphalt concrete pavement, although its widespread implementation is hindered by the
high construction expenses. According to Professor Dr. Suksun’s research, the addition
of bottom ash to the commonly used asphalt cement AC60/70 can improve its stability
capabilities. The utilization of AC60/70 asphalt cement blended with an appropriate
quantity of bottom in the production of porous asphalt concrete results in comparable
characteristics to porous asphalt concrete using polymer-modified asphalt. Put simply,
bottom ash-modified AC60/70 asphalt cement exhibits characteristics comparable to
polymer-modified asphalt, a costly and imported product.

Professor Dr. Suksun has expanded his research by utilizing recycled materials from the
construction and demolition and industrial sectors to create eco-friendly pavement
surfaces. The recycled materials consist of recycled concrete aggregate, steel slag, and
plastic debris. The pavement surfaces constructed from these materials is appropriate
for roads with low traffic volume, such as rural roads. Pavement surfaces made from
recycled materials can be modified by using additives, such as rubber latex and hemp
fibers, to enhance their performance.
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Research Plans

In the future, research will focus on enhancing current knowledge and formulating

novel concepts, encompassing both theoretical and practical aspects. The emphasis will

be placed on:

- Developing and assessing the engineering characteristics of recycled materials
obtained from the industrial sector, with the aim of substituting or minimizing the
utilization of natural resources in essential infrastructure engineering projects, such
as road and rail systems.

- Creating geopolymer binders by harnessing heat energy for reactions at low
temperatures, while also utilizing recycled materials as the precursor in infrastructure
engineering projects.

- Creating eco-friendly additives to improve the performance of recycled materials used
in road and rail systems.

- Utilizing geosynthetics for various purposes such as repairing damaged roads,
reinforcing railway structures, enhancing stability in retaining walls and reservoirs,
reinforcing soft soil embankments, controlling erosion along hillsides and riverbanks,

separating soil layers, and filtration.
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Responsibilities

MTEC Metal Injection Moulding (MIM) laboratory is the first and only
comprehensive demonstration and research centre for MIM technology in Thailand.
The MIM laboratory offers research and development services in powder metallurgy,
focusing on innovative manufacturing processes such as MIM, metal foam production
using an impregnation method, and metal additive manufacturing (metal 3D
printing) using various technologies, including material extrusion (MEX) and
selective laser melting (SLM), and traditional manufacturing processes such as
compaction and sintering. Research activities in the MIM laboratory can be
categorised into:

(1) Research and development in powder metallurgy, including the formation of
new materials such as titanium alloys, and sterling silver, or improving the
properties of components manufactured using these processes, such as enhancing
corrosion resistance and wear resistance. Ongoing projects are financially supported
by both private companies and domestic and international organisations.

(2) Dissemination and transfer of powder metallurgy technology to the Thai

industry to enhance the manufacturing capabilities of Thai components in the
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global market.

(3) Design and production of MIM prototype components, along with economic
comparisons with components produced by other manufacturing methods.

(4) Provision of technical consultancy in powder metallurgy and metallurgy to

private-sector stakeholders.

Past and Present

The MIM laboratory was established in 2004 with 40 million Baht financial and
technical supports from the New Energy and Industrial Technology Development
Organization (NEDO). The MIM laboratory is the first and only comprehensive MIM
demonstration and research laboratory in Thailand. Dr. Anchalee Manonukul has
been the head of the laboratory since its founding, and it remains the sole facility
of its kind in the country. The MIM laboratory has continuously conducted research

and development projects in collaboration with both government and industries.
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The goals are to research and develop powder metallurgy processes and transfer
the technology to the industrials for commercial production, ultimately enhancing
Thailand’s manufacturing capabilities.

To date, the MIM laboratory has implemented 40 projects, with a total value of
155 million Baht. These projects have had a significant economic impact,
contributing a total of 3,012 million Baht to the economy.

Research and Development at the MIM laboratory focuses on three technology
groups:

(1) Metal Injection Moulding

(2) Metal Foam Manufacturing (Metal foam)

(3) Metal 3D Printing

In the initial phase, the research and development work focused on (1) The Metal
Injection Moulding Process. This started with research funding from NEDQO, Japan,
supporting all laboratory equipment and initial research funding for the first project.
Additionally, there were research projects funded by the Thai-German Institute
(TGI) to enhance the capabilities of the mold industry and private companies

co-funded at 20% (similar to PMU-C funding). This continued for six consecutive
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(1) ﬂizmumiﬁ@‘%ugﬂamm (Metal injection moudling)

(2) nsstumMsWaaalany (Metal foam manufacturing)

(3) msﬁuﬁ%m@ﬂammmmﬁéﬁ (Metal 3D printing)
Tusdudunmiddtuasianne (1) nszm%msﬁm%%gﬂ‘[amm Touissannlnsams

nqu%%ufg’rﬁmm New Energy and Industrial Technology Development Organisation

years, accumulating knowledge in MIM and powder
metallurgy. Subsequently, the research expanded to
collaborative projects with international companies in
Thailand, specifically CASTEM (Thailand) Co., Ltd. and
Taisei Kogyo (Thailand) Co., Ltd., the only two MIM
companies in Thailand. Both companies can produce MIM
ferrous components. Research and development with the
MIM laboratory involved producing different types of
materials, such as titanium and titanium alloys, or improving
the properties of MIMed components. The MIM laboratory
has also undertaken contract research projects to transition
from traditional manufacturing processes, such as invest-
ment casting or machining, to MIM. For example, contract
research projects with Standard Units Supply (Thailand)
Co., Ltd., Michelin Siam Co., Ltd., Cathay Precision Co.,
Ltd., and PPMC (Thailand) Co., Ltd. Presently, Standard
Units Supply (Thailand) Co., Ltd. is experimenting with the

production of 304L stainless steel components using the
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MIM process, with Dr. Anchalee Manonukul providing guidance.

Beyond MIM, the laboratory also conducts research and development in (2) Metal
foam manufacturing in collaboration with Taisei Kogyo (Thailand) Co., Ltd. and
(3) Various types of metal additive manufacturing processes, such as Material
Extrusion (MEX) in collaboration with Septillion Co., Ltd. and Montanuniversitaet
Leoben, Austria, or Selective Laser Melting (SLM) through research contract with
Marigot Jewellery (Thailand) Co., Ltd. (Swarovski) and Alloyed Inc., United Kingdom.
The MIM laboratory collaborates with Taisei Kogyo (Thailand) Co., Ltd., the Uni-
versity of Oxford, Queen Mary University of London, and SmartMed Group 2019 Co., Ltd.
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Examples of Research and Development Projects and Impact

Development of Open-Cell Pure Titanium Foam Process Using Impregnation

Method and Technology Transfer for Commercial Production

Taisei Kogyo (Thailand) Co., Ltd., a Japanese MIM maker with production facilities
in Thailand, successfully received the technology transfer for the commercial
production of open-cell pure titanium

foam using the impregnation method.

Taisei became the first company

globally to achieve this milestone in

2015, leading to increased employment

opportunities in the country. An

example of Taisei Kogyo (Thailand) Co.,

Ltd.’s customers is a manufacturer of

alkaline water machines, utilising the

principle of electrolysis, where titanium
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foam serves as the cathode and anode in the electrical separation system. The
foam replaces titanium sheets, enhancing efficiency and reducing the size of the
alkaline water machine. These machines are recognised as everyday drinking and
consumption water devices and certified medical instruments by the Ministry of
Public Health in countries such as Japan, Korea, and the United States. Currently,
Japanese-manufactured alkaline water machines use titanium foam produced by
Taisei Kogyo (Thailand) Co., Ltd., and the foam is also employed in other products.
The development of metal foam production has been continuous since 2007 and
successfully transferred for commercial production in 2015. The development
journey began with internal research funding and the filing of a Thai innovation
patent on 25 April 2007. In 2012 and 2013, two research projects were initiated in
collaboration with Taisei Kogyo (Thailand) Co., Ltd., starting with laboratory-scale
research at MTEC and progressing to pilot-scale research at Taisei. The technology
transfer for commercial production at Taisei began in June 2015. Taisei collaborated

with MTEC in filing one invention patent and two design patents, and publishing
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five Q1 international SCI journal papers. The project received the

National Research Council Thailand Award for Outstanding Research
Work in 2016.

Development of Sintering Process for 304L Stainless Steel, Surface
Improvement Process, and Thread Creation Process to Enhance
Corrosion Resistance and Technology Transfer for Commercial
Production

The production of 304L stainless steel components using the compaction
and sintering technique is an industrial process for mass manufacturing
near-net-shape components. Stainless Standard Units Supply (Thailand)
Co., Ltd., or SUS, has successfully produced components through
compaction and sintering at a rate of one million pieces per month.
Despite having low susceptibility to corrosion, the products faced
rusting issues upon reaching customers, both domestically and inter-
nationally, including countries like Japan and the United States.

Consequently, these products were returned, prompting SUS to seek
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solutions to address the rusting problem without compromising other properties
of the manufactured components.

21 different production process configurations at laboratory-scale study were
investigated at MTEC. The highest corrosion resistance was identified and later
tested on a pilot scale by SUS and the research team. Various issues arising from
the differences in MTEC small-scale and SUS large-scale furnace sizes were
addressed. The results were satisfactory, leading the company to seek permission
from its parent company in Japan to change the production process for
commercial-scale manufacturing.

On 1 November 2016, industrial-scale production commenced, and the company
invested in additional compacting machines, sintering furnaces, and surface

treatment machines to expand production capacity. Currently, the company can
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manufacture corrosion-resistant components comparable to those produced at
MTEC, with a quantity of 1.6 million pieces per month. This project has
contributed to a cumulative economic impact of 3,012 million Baht and the

publication of one research paper in an international SCI journal.
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Development of Thai Sato’s Production Process fo Enhance Thai Rice Value

Rice (Oryza sativa L) is one of the main agricultural products in Thailand. Thailand exports
rice the 6" ranked in the world. However, several factors impact the rice industry,
consequently, causing a drop in price and exporting. Products from rice gained interest in
solving that problem. One of the traditional products of rice in Thailand is a rice wine,
called “’Sato” (produced from rice, yeast, mold, and water). Regardless, the consumption
frend of Thai Sato’s is still decreasing. Therefore, this study aims to increase the value of
rice by processing Thai rice into Safo. Accordingly, this study endeavors to develop Thai
Sato processing by optimizing the production process from Japanese Sake. This would
construct and develop Thai Sato’s knowledge and processing to obtain Safo having light,
delicate, floral, and fruity aroma for customers together with conserving this Thai
fraditional beverage. Importantly, Saccharomyces cerevisioe yeasts used in this study are
the strains developed in our laboratory that enhance the production of key flavor compounds
in Sake including isoamyl alcohol (banana-like flavor) and ethyl caproate (apple-like
flavor), respectively. Noteworthy, yeast was found to produce those key flavor compounds

in Sake during the fermentation process.
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Development of Effective Carbohydrate Modifying Enzyme System for
Production of Value-added Functional Sweeteners Using Raw Materials
Derived from Rice Industry

Thai rice industry is an important agriculiural industry in Thailand that covers the most
cultivated area. Thailand is an important rice producing and exporting country in the world.
However, relatively high competfition is also a factor that puts pressure on the profits of
entrepreneurs throughout the Thai rice production chain including operators of rice mills, silos,
rice refailers, especially rice farmers. Therefore, this research project aims to increase the value
of raw materials and net profits for the rice indusiry using biotechnology to convert inexpensive
starch-based raw materials in the rice indusiry into high-valued funcfional sweeteners using an
enzyme system in the production process. The development of the functional sweefener
production process will support govemment policy according fo the guidelines of the Thai
Health Promotion Foundation in promoting, preventing, and reducing the occurrence of
chronic non-communicable diseases using functional active ingredients to reduce or replace
sugar consumption while stimulating @ healthy society in Thailand (Healthy living). In addition,
developing a process for producing functional sweefeners with carbohydrate modifying enzyme
groups with the ability to specifically digest or change functional groups will be performed in
mild condifions. Therefore, this is a zero-wasfe production process that is friendly to
manufacturers, the environment, and consumers in a complefe manner. It also supports the
Sustainable Development Goals (SDGs) and drives the Bio-Circular-Green Economy (BCG).
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Enhancing the Nutritional Value of Rice Bran Using Solid-State
Fermentation (SSF) with Probiotics as A Dietary Supplement in Nile Tilapia
on The Immune Response to Reduce The Use of Antibiotics During Culture

In Thailand, the conditions of fish farming involve the extensive use of chemicals and antibiofics.
This causes accumulation of these substances in the fish, contamination of the surrounding
envionment, and the impact on nearby ecosystems and living organisms. The fish farming
activities in cages and ponds, the incorrect and excessive use of antibioic and chemicals
poses a significant concem. This misuse not only contributes 1o the development of drug-resistant
sfrains but also results in the accumulation of these substances throughout the food chain,
ulimately affecting consumers’ health. Failure to address these issues could have dire repercussions
in the future. The escalating problem of microbial resistance may lead to an estimated 700,000
annual deaths worldwide due to antibiotic resistance (WHQO). Therefore, this research focuses
on reducing the use of chemicals and anfibiotics in line with the 20-year national strategy of
growth based on an environmentally friendly quality of life. This study will use rice bran, which
has a low protein content, processed with a solid-state fermentation using the Aspergillus oryzae
and Saccharomyces cerevisiae to increase nufritional value. Moreover, the fermentation process
can add essential substances fo rice bran. The A. oryzae and S. cerevisice are dlso reported
fo be a probiotic, promoting good health in fish. Therefore, the objective of this research was
fo study the SSF conditions of rice bran for increasing nutritional value with probiotics (A. oryzae
and S. cerevisiae) in tilapia feed on immunity, survival, and liver histological of Nile filapia, to
produce quality fish and create stability in the production of fish that are an imporant source of
profein on an environmentally friendly basis.
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Development of Riceberry Bran Protein Extract-Containing Health
Products and a Study of Its Pharmacological Activity Mechanism

Currently, rice is gaining affention in ferms of functional food that provides health benefits in
preventing or freafing disease in addition fo nufrifional value, including being a source of
phytochemicals such as anthocyanin, flavonoids and antioxidant in the high polyphenol group
that helps eliminate free radicals. It is a natural medicine for treafing many chronic
non-communicable diseases, especially type 2 diabetes (T2D), which is more effective in colored
rice than white rice. Due fo the success of the project “Innovation in the production of protein
exiracts for the elderly to reduce the incidence of non-chronic infectious diseases” in the
production of protein hydrolysate from rice berry bran contained 19.24% protein, phenolic
compounds 49.44 mg GAE/g and anthocyanin 0.43 mg Cyn-3-Clu/g. It also has antioxidant
activity, anti-inflammatory effect and inhibit the activity of the alpha-amylase enzyme by 30.99%
and the alpha-glucosidase enzyme by 57.11% at a concentraion of 1 mg/mlL It was
developed info a noodle product and drink powders made from many types of plant profeins.
For this reason, the idea of this research is a study of the pharmacological effects of rice bran
profein exiract on diabetes in experimental animals. This will be very useful in developing plant
protein products that help control blood sugar levels. It can use as an ingredient in functional
food and in food recipes suitable for medicine, enhancing public health by using natural
materials, reducing the use of medicines, creating a good quality of life. In addition using
agriculiural raw materials for maximum benefit, helps increase value and create income for
entrepreneurs and farmers.
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Innovative Functional Drink: Healthy Kombucha from Thai-pigmented Rice
Thailand is an agricultural country and most farmers grow rice. Rice a major food and
food identity of Thai people. Rice has been a favorite meal in many countries and many
Thai rice varieties give high nufrition in pharmaceutical purpose and can be named as
medicine. During rice milling process for use in household cooking or selling, there are a
whole rice grain and a cracked rice grain. In the rice production process, if farmers find
a large amount of cracked rice, it will cause a loss. The creaked rice grain is used in
feedstock industrial or mill to rice flour but the rice flour from rice milling process is not
favored because there are more limitation properties. This low-grade rice grain should be
value adding be developing rice innovation product combined with probiotfic microbial.
Probiotics have been considered as health supporting system in many countries for COVID
outbreak relief. Thai pigmented rice kombucha will be a new healthy beverage which can
act as function drink and give more benefit for farmers and consumers. The probiotic and

pigment rice advantage can support consumer’s health sysfem.
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Study of The Biological Activities and Safety Evaluation of Sang Yod
Rice Bran Extract for Cosmetic Applications

Currently, Sangyod rice Muang Phatthalung, has an annual rice production of over 9,000
fons. However, in the rice milling process, there will be parts of rice bran that have
no value. We therefore developed Sangyod rice bran extract for application in cosmetics
and had preliminary physicochemical properties tested. Previously, the biological activity
of Sangyod rice germ extract has been studied. It was found that it contains
anthocyanin, a red pigment that has anfioxidant and anfiaging properties. In addition,
several studies have been reported the biological activity of Sangyod rice germ extract.
It was found that Sangyod brown rice exiract exhibited a high anfioxidant property,
antiyrosinase activity, anfi-elastase activity, anti - collagenase activity, and anti-glycation
with has no tfoxicity to cells. It can be concluded that Sangyod rice germ exiract is
suitable for use as an ingredient in skin care and rejuvenation products. However, research
information regarding the biological activity of Sangyod rice bran exiract in such activity
has not been reported. Therefore, it is very important fo study the biological activity of
Sangyod rice bran extract. There results might be given the value of its ability to be used
as an ingredient in skin care cosmetic products. In addition, there is information to support
the application for registration with the FDA and is useful in increasing the value of

Sangyod rice bran in the future.
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Production of Molded Pulp Tray from Rice Straw and Water
Resistance Improvement by Plasma Immersion Technique

Presently, there is a growing demand for packaging materials that possess specific
characteristics in terms of their physical, mechanical, and environmental aftributes. Natural
fiber-molded trays have become increasingly popular as eco-friendly packaging solutions,
particularly in the food and fransportation secfors, due to their durability and ability to
withstand impacts. In Thailand, rice has significant economic importance as an important
crop. In the year 2020, the entire area dedicated to rice cultivation amounted to 61.20
million acres. Approximately 24.5 metric fons of rice straws are produced as by-products
in rice fields, posing issues in the management of agricultural waste. Currently, farmers
usually choose to bumn these rice sfraws in the fields as a method of eliminafing them,
hence amplifying air polluion (specifically PM 2.5) and infensifying the greenhouse gas
effect. Poorly executed agricultural waste management procedures can result in serious
consequences for the environment. Hence, it is crucial o devise efficient methodologies
for the utilization of rice straws in order fo solve wasfe-related concems and minimize
polluion in the environment. This study aims to investigate the preparation of materials
from rice straws using both chemical and compositional analyses. The aforementioned
materials will be ufilized for the production of the molded-pulp trays, and their water
resistance properties will be enhanced using plasma immersion techniques. The properties
of these trays will be tested and compared with commercially available sugarcane fiber
frays in the market.
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Injectable Self-Healing Modified Chitosan-Based Hydrogels
Containing Herbal Extract for Wound Management

A full-thickness wound is now the most challenging for treatment since it cannot heal in
a timely and orderly manner. In oddition, this wound is at risk of infection from
microorganisms that cause the chronic wound. Therefore, injectable self-healing modified
chitosan-based hydrogels containing herbal exiract are developed for wound management.
The injectable self-healing hydrogel can be injected to fill and fit in the wound defect,
even in imegular wound shapes, and keep the wound moist. Consequently, this injectable
self-healing hydrogel can be developed for full-thickness wound treatment. The self-healing
ability of the hydrogel helps to prolong the lifespan of the material. The hydrogel can
heal itself when it is cut or broken. Moreover, self-healing can reduce patients’ pain when
the material is removed for changing the material. Furthermore, the addition of herbal
extract could improve antioxidant, antibacterial, and anfi-inflammatory activities and
accelerate wound healing rates. In this study, the injectable self-healing modified
chitosan-based hydrogels containing herbal extract are characterized for their morphology,
mechanical properties, adhesive properties, and drug release behaviors. Moreover, the
antioxidant activity, antibacterial activity, anfi-inflammatory activity, cytotoxicity, and
cytocompatibility of hydrogels are characterized to demonstrate that these injectable

self-healing hydrogels have the potential for use in wound management.
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Synthesis of Arylpyridylindoles, Arylpyrazinylindoles, and Indole-BODIPY
Fluorochromes via The Palladium-catalyzed Larock Heteroannulation Reaction

The Llarock heferoannulation reaction is one of the most effective synthefic protocols for
constructing a 2,3-disubstituted indole core structure. Since its first discovery in 1991, the
reaction has been widely utilized in the synthesis of bioactive compounds bearing indole
moieties. This research project aims to synthesize a series of bioactive arylpyridylindole
and arylpyrazinylindole derivatives via the Larock heteroannulation reaction. Moreover, the
regioselectivity of the reaction will be investigated. Notably, the electronic effects of the
pyridyl moiety on the regioselectivity will be systematically examined. Subsequently,
3-ary1-2-pyridylindole derivatives will be used as precursors to synthesize a series of
indole-BODIPY fluorochromes bearing electron-donating and electron-withdrawing groups.
These new fluorescence dyes will be subjected fo spectroscopic property evaluation and
application in fluorescence imaging in mammalian cells. Finally, arylpyridylindole and
arylpyrazinylindole - derivatives, previously obtained from the Larock reaction, will be
subjected to biological activity assessment, including antibacterial, antifungal, and
anticancer activities. This research project will produce three publications in high-quality
infernational journals. In addition, this project will promote postgraduate study in chemical
science by providing research fraining to Masfer’s and Ph.D. students, who will become

an indispensable fask force to develop scientific research for our country.
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Development of A Sustainable Preparation of Biologically Active

N-Heterocycles

This proposal defails the plan for the development of a photocatalyst-free
synthetic strategy for the construction of nitrogen-heterocycles by exploiting the
photo-reactivity of electron donor acceptor (EDA) complexes. Through an
excifation of the photoactive complexes, we anficipate a single electron
fransfer (SET) event to occur and generate iminyl radical intermediates, which
should consequently result in a cascade reaction fo provide a wide variety of
N-heterocyclic scaffolds. Owing fo the ubiquity of N-heterocycles in natural
products and drug molecules, we also outline future directions to prepare
natural product-like compounds and broadly evaluate their biological activity.
We believe this proposal fo represent an advancement of synthefic organic

chemistry foward sustainable production of pharmaceutically relevant molecules.
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Intensification of Biodiesel Production from Low-quality Feedstocks
Using Microwave Compared With Ultrasonic Irradiation

Biodiesel, a renewable biofuel, has the potential o replace traditional petfrodiesel, which
is a finite resource with fluctuating prices due to global demand and infernational conflicts.
In principle, non-edible oils or waste cooking oils could be used to solve food scarcity
and high-priced biofuel problems when edible-oil feedstocks were used to produce
biodiesel. However, challenges in using waste cooking oils in biodiesel production may
be due to impurities, oxidized oil, and the high acid value of low-quality oils (5-200 mol
KOH/g oil; from titration), which cause low biodiesel yields. Consequently, specific and
suitable catalysts are required o effectively convert highly acidic feedstocks to biodiesel.
The goal of this project is to improve biodiesel production by using microwave or
ultrasonic irradiation, as well as catalysts with appropriate surface and acid-base
properties and recyclability. The production protocols being developed may lead to
unlimited supply of biofuel. Additionally, biodiesel may become a more common feeds
than biomass in the power plants in the future as biomass combusfion produces a large
amount of fly- and bottom-ash, which may cause environmental pollution due to poor

wasfe management.
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An Electrochemical Immunosensor for Cystatin C Detection As Kidney
Disease Biomarker Based on Porous Gold Nanoparticles/ Polytyramine/
Methyleneblue/ Carboxylated Reduced Graphene Oxide Modified
Screen-printed Carbon Electrode

Chronic kidney disease (CKD) is currently a major public hedlih issue on a global scdle. In generd,
credtinine levels are used o diagnose renal disease. Alhough serum creafinine concentration s st
the dlinical gold standard for CKD diagnesis, it may not be the best method because serum creatinine
levels are dffected by musde mass, age, gender, and weight as wel as the fact that creafinine is
secrefed info the blood without being fitered. Cystatin C (Cys C) is one of the inferesting and
allemative renal disease biomarkers due 1o ifs constant production rate and levels unaffected by gender
or muscle mass. Various andlyfic srategies have been used fo defect serum CysC, such as enzyme-linked
immunosorbent assay (EUSA) and tubidimefric immunoassays. However, these are fime-consuming
methods and require specialized personnel to operate. Due fo this and the great inferest in CysC
rapid ond simple defection, thisi work will develop the label-ree elecirochemical immunosensor for
Cys C defection, employing the combined functionaliies of porous gold nanoparticles  (PAUNPs),
polytyramine (Ply), methylene blue (MB), and reduced graphene oxide (GO). 1GO s used o siabilize
MB and improve the conductivity and suface area of the elecirode. Pty will be used as a layer for
atiachment of PAUNPs with high, stong binding efficiency. Moreover, the large suface area and high
conduciivity of PAUNPs can provide a route o increase Cys C antibody loading and refain antibody
adfivity. Alfter appropriate opfimization, the developed immunosensor is expected to exhibit high
sensitivity, excellent selectivity, and low defection limit. Finally, the developed immunosensor will be
applied to measure Cys C in human plasma, and the results will be statisically compared with
resulis from the Enzyme-linked immunosorbent assay (ELISA).
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Development of Dye Sensitizers Applicable in Photodynamic
Cancer Therapy: A Theoretical Study

Photodynamic therapy is an altemative, minimally invasive freatment for various human diseases,
including cancer, rheumatoid arthrifis, and psoriasis, using only photon energy. Photodynamic
therapy uses an extemal chemical (photosensitizer) that absorbs light energy and produces singlet
oxygen ('O,) after exciting photosensitizer fo singlet excited state (S,). The cellular oxygen (°O,)
absorbs an energy released from the relaxation of the triplet excited (T)) state to the ground (S )
state to generate 'O,The photosensitizer tuns on therapeutic effects in the presen ce of 'O, and
its toxicity leads to cell death. In this work, fo improve the effciency of photosensitizers, various
theoretical methods are applied fo study the mechanisms for photolun escence of BF2-FORM
(IUPAC = 3,3-difluoro-2.4-dipheny1-2,3-dibydro-1,2,4A* 5,3\ -tetrazaborinine or BF2-formazanate)
dyes and ifts derivative BF -FORM-D (IUPAC = 3,3-difluoro-2.4-bis(4-iodopheny1)-2,3-
dihydro-1,2,4\%5,3\" tetrazaborinine-6- carbonitrile). The theorefical study begins with calculations
of the equilibrium structures, energetic and spectroscopic properties of BF2-FORM and BF -FORM-D
inthe S, S and T states using DFT and TD-DFT methods. The potential energy sun‘oces (PES)
for the S —§,, 5T, and TS relaxations will be computed using the nudge elastic band
(NEB) method From whlch the kinefics and thermodynamics of the proposed photochemical path-
ways are studied using the transition state theory (TST). The emphasis will be on the
probabilities for interconversion (IC) and intersystem crossing (ISC), as well as the effect of the
electron withdrawing substituents on photophysicc1| properties. To confirm the stafic results and
proposed mechanisms, the dynamics of the fluorescence and phosphorescence are studied using
non-adiabatic microcanonical molecular dynamics simulations with surface hopping  dynamics
(NVE-MDSH). The theorefical results will provide insights info the photodynamic mechanisms, which
could be used as guidelines for the future improvement of the phototherapeutic process.
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Design of Trenches and Microwells for Trapping and Identifying

Microplastic Particles

Nowadays, plastics material has been dramatically increasing in bodies of water
including oceans, rivers and groundwaters. Microplastic particles released from those
plastic materials would enter food chains, thus possibly affecting human health. This study
proposes an effective trapping device for identifying microplastic particles contaminated in
water using a microfluidic technology. The trapping device consists of two main parts:
obstacle trenches and microwells. The obstacles are designed as friangular trenches and
placed in front of the microwells. They would pull microplastic particles downward to the
bottom surface of microchannel resulting in a higher possibility of them to be captured in
microwells. In this study, the effects of fip angle, length and flow speed on the capture
efficiency are investigated. With this technique, engineers will be able to identify
microplastic particles in freshwater bodies with real time monitoring, and this research is
the first step to develop an environmentally friendly technology for achieving sustainable

healthcare.
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Development of Geosynthetic Clay Liner Using Polymer and
Biochar-Based High Surface Materials to Preventing Water Infiltration

and Retarding Chemical Contamination

Waste landfill is a well-known method that may be used to protect against the
potentially hazardous consequences of the spread of contaminants. One of the most
essential components of sanitary landfill is a layer that can serves both as a barrier to
water and as an absorbent for contaminant substances through adsorpfion. Sorptive
landfill can reduce the spread of contaminants. In geotechnical practice, the layer of
compacted clay has been utilized to provide waterproofing for landfills. In this study,
hybrid between Bangkok clay and bichar from agricultural waste coating with polymer
will be synthesized and its physical and chemical properties will also be examined by
FTIR XPS BET SEM-EDS XRD and TGA. Batch adsorption will be conducted fo evaluate
the adsorption efficiency of modified clay. Permeability of modified clay will also be
evaluated for both fresh water and aqueous solution containing heavy metals and

organic subsfances.
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Development of Constitutive Model of Loess Stabilized by Cement
and Recycled Asphalt Pavement and lts Implementation in Finite

Element Methods for the Design of High-speed Railway Embankment

This research project aims fo develop a constitutive model for stabilized loess using cement
and recycled asphalt pavement, as no such model exists to fit its unique behavior. A new
model will be formulated using the Structured Cam Clay (SCC) framework and critical
state soil mechanics. The development and calibration of a new model for a single element
will be carried out using a series of laboratory fest results conducted on loess soil. These
results have been performed over the past decade by the geomechanics research group
at RMUTI. The finite element analysis will be implemented with the new model to study
the settlement behavior of high-speed railway embankment built over problematic loess in
northeast Thailand. The research will offer new tools and design guidelines for constructing

geotechnical structures on the challenging loess soil in northeast Thailand.
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Studying the Chemical and Thermal Properties of the Eye Lens to
Help Prevent Cataracts Due to External Environment Effects Using
Advanced Computer Modeling Techniques

The eye is a complex organ that responds fo light through the process of processing it
to the brain and producing images. Therefore, the eye is an important organ of the human
enfire body. Eye lens is a significant component of the human eye and also play an
important role in vision. The eye lens should have a normal temperature between 37-38.5°C.
Effects of environmental change result in chemical and thermal changes within the eye
lens such as phase changes and an increase in the temperature of the eye lens, which
will be the cause of deterioration of the eye lens. However, the external environment effects
on the eye lens specifically to prevent cataracts is not well understood. Therefore,
investigation fo get the knowledge and the guideline to avoid the external environment
effects will help protect the eyes damage. The objective of this research is to study the
chemical and thermal properties of the eye lens to help prevent cataracts due to external
environmental effects using advanced computer modeling techniques. The three-dimensional
(3D) human eye model and finite element method (FEM) are considered. The heat
transfer equation in porous media and the Navier-Siroke equation to describe the
phenomenon of chemical change, heat transfer and thermal physiological responses
within @ human eye model. The results of this study provide a guideline that can be used
to identify limits on the temperature increase in the human eye during exposure fo external
environment effects and is a basic guideline for medical cataract prevention.
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Development of Chemical Composition of Steels Used for

Electric Train Wheel

Presently, mass fransport such as electric frain system plays a very important role for
development of Thailand. However, essential part for train maintenance such as train wheels
must be imported for the foreign country. Due to the lack of knowledge of metallurgy, the
high potential industries in Thailand cannot produce a number of parts for frain application.
The objective of this research is to develop the chemical composition of Carbon steel in
order fo used for frain wheels, according to the standard of train wheels. The important
elements, for example, carbon and manganese will be added during casfing process, then
hot forging and heat treatment will be carried on. All specimens will be tested for
mechanical properties in order to compare with properties of the standard of train wheels.
Different C and Mn addition will lead to different mechanical properties such as tensile
strength or yield strength. The effect of C and Mn addition on the mechanical properties
will be further analyzed, discussed and improved for the fundamental knowledge in the

production of frain wheels.

yafidlns ensdasin @ Inenenans dsemetlng



granted by Toray Science Foundation, Japan

aWEngd

suUmRsIIAREEaunssan @wuy) Tunaa
Taolfnwasgamanatavauslawuudisuias

@3, 935043 na loals
meAmAng ensinenenans saminenatime luladgsus

s (cH,) WuhaGaunszaniiddnaamlumavhiiianigdandanldwmda 100
;é [« 6V t.:ll 2 4 o A v v I 6V 6 6
gaduihaficnansngeduanasautazmaunsiiennsanlaganniaansuanlaaanlee
fia 80 wh dandnashadimluduussnmedifisdnnnhaeaviudsudsaran
Aé 6V = z v A | YA 6V A ‘;’j A v
aasnunTan femeinuiisaddmgie liifeanesheSaunazan luiuussenmedneaae
6V = ldlnl | 6 ° AaAa . Asa M Ya |
HansnUrRsadimnidosyme eI inue it in lwlan ildiAnannesee
| ¢ Y o o ,
Madimlaunssnnnazumaehe sasyee dumsgaanhal vio mavhmidoas
whvls uellssanilemasunan CH, musssnn@ananimalomednee dsluamaams
sftafumasEemaiinunusmnd fasniailimutifeldannssuaumsiu
uaztasansrasdaings udillasnnwnfnsasmasyme wlaqiuisuniusznms
pymnAremeatsdenalissaumatimulinsaisugaiusnisiaansiy wenani
6V = L2~ lﬁl % z:!l o Y Aa lal § (23 6 €A v
Madimugaduniialuladeash liifamainlseashaesuonlaaanladansdas
X av &V v o v @ A ¢
Tumstimenguidedsldvhmaasnssouasatemading legldlvasimamanma
sauslmudlwrasiianiainiusasmelimlueanan sruumsasataiiagn
i § Y v Y o tﬂl 3 ¥a ‘ﬂl ° v
ahadulasldidulauthusunfvilsiifouasrmuiathmauss desvuuimamanan
anawalownud wasdulowimhusaessaduddsdanausnidnnmasaiaihe
fwldwiiadyanmtnais namaneaaadasdunnazuiuasizamanamanos
wlawmdamaaiuans iiuhenahasadumesodfiszanns 30,000 wlwsas/RIU
44! (% 1 L ¥ =\ dl ndl a 3 b2 ¥
Fasnansnenaiacanuiditusassnedlusssnarfidsuaniiuadnidayd
¥ 2 ¥ o Y v 63 o ¥
fumInusrundsluwtshuaatfussumamanmanawslsuuudt agvhlile
[ 6 % 9/#' v 6V A 90/ xR v
duwreinnanginsauaznnmldifansadumedimulwhan amnaamslaaald
The Development of Optical Fiber Surface Plasmon Resonance
Sensor for Methane Gas Detection in Ocean

Methane (CH,) is a potent greenhouse gas with a 100-year global warming potential which
is ~80 times higher thermal absorption and radiation than that of carbon dioxide. Its atmospheric
mixing rafio has increased more than two-fold since the preindustrial period, contributing ~20%
of the radiative climate forcing for all greenhouse gases. Future anthropogenic impacts on the
atmospheric CH, budget are not restricted to direct emissions but also include climate-driven
perturbation of the natural CH,. This motivates recent efforts fo place strong baseline constraints
on natural CH, sources and understand  their  environmental - sensitivity. Oceanic - emissions
represent a highly uncertain term in the naturcl atmospheric methane (CH,) budget, due to the
sparse sampling of dissolved CH, in the marine environment. Here we present the development
of the fiberized suface plasmon resonance (SPR) sensors to defect the methane gas in liquid.
The sensing system will be created by using the optical fiber collimator to guide the light to the
Kretschmann configuration used for SPR sensing. The preliminary results from the fiberized surface
plasmon resonance sensors show that the sensitivity of the sensor is about 30,000 nm/RIU which
can detect the small change in the chemical concentration. By combing the opfical fiber
fogether with SPR sensing system which will be built through this project, the compact and
porable sensor o defect the methane gas in deep ocean will be achieved.
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Quantum Transport and Andreev Bound States in Topological

Superconductors

In the realm of topological superconductivity, quasiparticles at zero energy can exhibit Majorana
fermions due to the presence of eleciron-hole symmetry. Majorana fermions possess non-Abelian
anyonic properiies, making them the foundation for topological quantum bits- an essential element
of topological quantum computing. This exciting field has gamered significant aftention, with
multiple research groups. However, the detection of Majorana modes remains challenging due
fo the difficulty in distinguishing them from Andreev bound sfates. A recent paper claiming fo
have discovered Majorana modes was refracted, indicating that the elusive nature of Majorana
fermions persists. Further theorefical developments conceming Majorana fermions in condensed
matier are sfill necessary. The unique fopological properties of these quantum sfates could
potentially safeguard quantum computers against errors, sefing them apart from  traditional
quantum computers. Hence, the pursuit of topological quantum computers is crucial. Presently, the
investigation info Majorana modes in sfrong  spin-orbit nanowires and  three-dimensional
fopological insulators has gamered significant aftention. Distinguishing between frivial Andreev
bound sfates and genuine Majorana modes remains a cenfral focus. This project aims o delve
info the characteristics of Andreev bound states and Majorana modes within - nanowires
exhibiting strong spin-orbit inferactions, as well as in three-dimensional topological insulators. The
behavior of quasipariicles in the system can be modeled using the Bogoliubov-de Gennes
equation. Furthermore, the tunneling effect at the inferface of topological superconduciors will be
quantified using the BTK formula. The presence of Majorana zero modes within the system will
be explored by analyzing Andreev reflection at the inferface. To understand the topological
phase, calculations of Bemy curvature and Chem numbers will be performed based on the
system’s wave functions. Through this research, we aim to uncover the potential applications of
nanowires and three- dimensional topological insulators in quantum-based technologies.
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Thailand Toray Science Foundation

Organization (2023)

Thailand Toray Science

Foundation

1. Honorary Chairman
Mr. Akihiro Nikkaku
Chairman
Toray Industries, Inc., Japan
2. Organization
(1) Chairman
Dr. Yongyuth Yuthavong
Ministry of Science and Technology
(2) Managing Director
Mr. Masahide Matsumura
President,
Toray Industries (Thailand) Co., ltd.
(3) Directors
Dr. Yodhathai Thebtaranonth
National Science and Technology
Development Agency (NSTDA)
Dr. Pairash Thajchayapong
Ministry of Science and Technology
Dr. Jisnuson Svasti
Mahidol University
Mr. Hiroshi Yamada
Managing Director,
Toray Textiles (Thailand) Public Co., Lid.
Mr. Hiroyuki Yamada
President,
Thai Toray Synthetics Co., Ltd.
Mr. Narong Lertkitsiri
Director, Toray Industries
(Thailand) Co., ltd.
3. Term of Directorship: 2 years
4. Activities: The Managing Board, (Meeting
twice a year), awards the prizes and granfs.

The Committee of Nomination (Awards)

1. Organization
(1) Chairman:  Dr. Yodhathai Thebtaranonth
(2) Members:  Dr. Naksitte Coowatanachai
Dr. Vichai Boonsaeng
Dr. Saichol Ketsa
Dr. Pramuan Tangboriboonrat
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
and Technology Awards to the Managing Board.

The Committee of Nomination (Grants)

1. Organization
(1) Chairman:  Dr. Pairash Thajchayapong
(2) Members:  Dr. Thira Sutabutra
Dr. Somsak Ruchirawat
Dr. Suthat Yoksan
Dr. Krissanapong Kirtikara
Dr. Chadamas Thuvasethakul
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
and Technology Grants to the Managing Board.

The Committee of Selection (Awards)

1. Organization
(1) Chairman: Dr. Jisnuson Svasti
Vice-chairman: Dr. Sunanta Vibuljan
(2) Members: Ms. Duangsamom Klongsara
Dr. Kumthorn Thirakhupt
Dr. Buncha Polpoka
Dr. Kwan Arayathanitkul
Dr. Burin Asavapibhop
2. Term of Membership: 1 year
3. Activities: Recommend the candidates of Science
Education Awards to the Managing Board.
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