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Professor Dr. Prinya Chindaprasirt
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W.¢1. 2617 Bachelor of Engineering (Civil Engineering) University of Tasmania
W.¢1. 25620 Master of Engineering (Civil Engineering) University of New South Wales
W.¢1. 2623 Doctor of Philosophy (Civil Engineering) University of New South Wales
53RN sy
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PRINYA CHINDAPRASIRT

Born:

Family:

Wife:
Children:

Address:

Education:

1969
1974
1977
1980

August 30, 1951, Bangkok, Thailand

Second child of the three children of Mr. Winyou and Mrs. Manee

Chindaprasirt

Associate Professor Apaporn Chindaprasirt (Srisomwong)

1. Dr. Jarin Chindaprasirt, M.D. (First class honor and gold medal),
Faculty of Medicine, Khon Kaen University (KKU)

2. Dr. Prinn Chindaprasirt, M.D. (Second class honor),
Faculty of Medicine, Khon Kaen University

499/278 Friendship Highway, T. Sila, A. Muang, Khon Kaen, Thailand 40000

Mathayom Suksa b Suankularb Wittayalai School
Bachelor of Engineering (Civil Engineering) University of Tasmania
Master of Engineering (Civil Engineering) University of New South Wales

Doctor of Philosophy (Civil Engineering) University of New South Wales
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Working Experiences:

Academic Position

1981
1982
1985
2006
2008

Lecturer, Department of Civil Engineering, Faculty of Engineering, KKU

Assistant Professor, Department of Civil Engineering, Faculty of Engineering, KKU
Associate Professor, Department of Civil Engineering, Faculty of Engineering, KKU
Professor, Department of Civil Engineering, Faculty of Engineering, KKU

Professor 11, Department of Civil Engineering, Faculty of Engineering, KKU

Other Positions Held

1985-1992
1992-1995
1995-2003
1996-2000

Dean, Faculty of Engineering, KKU

Vice-President for Planning and Development, KKU
President, Khon Kaen University

Senator, the Kingdom of Thailand
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2014 Thailand
Outstanding
Researcher Award

2002-2005 Committee of Governmental Officers in University

2003-2005 Chairman, Board of State Railway of Thailand

2005-now Director, Sustainable Infrastructure Research and Development Center, KKU
2006-2011 Committee of Governmental Officers in Higher Education Institutions
2002-2003 Board member, Government Pension Fund

and 2007-2011

2004-2007 Vice-President Thailand Chapter, American Concrete Institute
2004-2009 Vice-President, Thai Concrete Association

2005-2009 Member, Rajabhat Mahasarakham University

2007-2009 Council Member, Ubon Ratchathani University

2010-2011 Chairman, Sub-committee for Academic Rank Promotion of Governmental

Officers in Higher Education Institutions

2011-now Member, Council of the University of Phayao

2011-2015 Chairman, Council of the Rajamagala University of Technology Isan
2011-now Chairman, Council of the Rajabhat Mahasarakham University
2011-now Chair, Advanced Functional Research Cluster, KKU

Academic Service

e 1999 Assessor, Faculty of Agriculture, Kochi University, Japan

e 2003 Chairman, External Assessment Committee, Suranaree University of Technology;
2004 Khon Kaen Rajamangala Institute of Technology, Royal Air Force Academy,
and Ubon Ratchathani University
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UTINBMNT NITANTINE 8 .61, 2551-2554

UTIWDMNS 26NTINET N .61, 2551-Taqin

NBIUT3WIBNT Engineers Press W.¢1. 2556-112q1i
AnsnIsIMITUMada lun s Uuiasi A MImLUaNABMWE UM e DNULL
PEUTEANTU FANANADUNSATIL W6l 2556

ﬁzﬂ’imﬁﬂmdmﬁﬁﬂ Cariplo Foundation, Italy, W.¢1. 2556; la¢ Technology Foundation STW,
the Netherland, W.¢1. 2558

UTINDMIITINT Journal of Scientific Research and Reports W. 1. 2556—‘]%@%&
fiBnneninTIIMeInma e irnssalem 260, ne 2557-112q1i

NBIUT3mBMS Heliyon .61, 2558-1faqti

NENLIIONDMT KMUTNB International Journal of Applied Science and Technology .61, 2558—‘1%@‘]3%
AT Il Sayn enme e w6l 2568-TTaqih
Aszfiwmenallunssnswnwinmd 75 N3an3 338 295 IMenn
NITNMIFEALANENTINUSeNaUsEme: Anna University, India; Hindustan University,

India; Annamalai University, India; Curtin University, Australia

2003-2005 Commiittee of Engineering and Industrial Research, National Research Council
2004 Chair, Committee of Research Project Administration, Graduate Study of Rajabhat
University

2006 Acting Director, University Business Incubation and Commercialization Office,
Office of Higher Education Commission

2008-2011 Editor in Chief, KKU Research Journal

2008-now Editor in Chief, KKU Engineering Journal

2013-now Editorial board, Engineers Press

2013 Technical Committee on Establishment of Construction and Quality Control
Standards for Performance-based Design of Porous Concrete, Japan Concrete Institute
2013 Reviewer, Research proposals, Cariplo Foundation, Italy, and 2015 Technology
Foundation STW, the Netherland

2013-now Academic editor, Journal of Scientific Research and Reports

2014-now Advisor, Civil Engineering Academic Committee, Engineering Institute of
Thailand

2015-now Editorial Board, Heliyon

2013-now International Editorial Board, KMUTNB International Journal of Applied
Science and Technology

2015-now Policy Committee of the Royal Golden Jubilee Ph.D. Program

Reviewer of 75 international journals totaling 295 manuscripts

Overseas theses examiners: Anna University, India; Hindustan University, India;
Annamalai University, India; Curtin University, Australia
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o ehaanAn U3 06T Fumd-Taqnasiis $1Tn w.el. 2565, 2557
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« 93999 Thailand Frontier Author Award; Thomson Reuters LRI IUADINTINNTS
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Awards and Honors:

e 1969-1980 Colombo Plan Scholarship to study in Australia

e 1991 Gold Medal Award for Outstanding Water Resources Development, Department of Local
Administration, Ministry of Interior

e 2002 Outstanding Technologist Award, Researchers in the Development and Utilization
of fly ash, Foundation for the Promotion of Science and Technology, Thailand.

e 2003 Sri Mor Din Daeng Award, Khon Kaen University

e 2004, 2006, 2008, 2009, 2010, 2011 Outstanding Researcher Award, Faculty of Engineering, KKU

e 2007 Professor Vittaya Pianwichit Gold Medal Award, Faculty of Engineering, KKU

e 2007 Good Citizen-Society Award, Good Citizen-Society Show, UBC

e 2009 Outstanding Teacher Award (Science and Technology), Council of University Faculty
Senate of Thailand

¢ KKU Outstanding Researcher: Silver Award 2009; Gold Award 2011; Diamond Award 2013;
and Sarasin Award 2015

o 2011-2014; 2014-2017 Senior Research Scholar, Thailand Research Fund

e 2012 Top Research Publication Award, Khon Kaen University

e 2012 and 2014 Chair Professor: SCG Cement-Building Materials Co., Ltd.

e 2013 Golden Phra That Phanom Award, KKU

o 2013 Certificate of Excellent in Reviewing, Journal of Constructions and Building Material

e 2013 Associate member, Royal Institute of Thailand, Academy of Science

e 2014 Thailand Outstanding Researcher Award; National Research Council of Thailand

e 2015 Thailand Frontier Author Award; Thomson Reuters and Office of Higher Education Commission
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Achievements

Research:

Professor Dr. Prinya Chindaprasirt research interest is in building materials due to the
highest tonnage used. His research work during his Master and Ph.D. degrees in
Australia focused on the properties of concrete. After completion of his study abroad,
he started his career as a lecturer in the Department of Civil Engineering, Khon Kaen
University and continued to work in eco-friendly cement and concrete materials ever
since. This is due to the fact that cement and concrete are the most used construction
materials and hence have highest impact on our lively hood and environment. The use
of eco-cement and concrete can be achieved by partial replacement of cement with
pozzolan, development of alternative eco-binder, use of recycled aggregate, improvement
of service life and durability of concrete.
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Summary of research:

1. Utilization of Mae-Moh fly ash

The incorporation of proper amount of Mae-Moh fly ash to replace Portland cement
improves workability, reduces bleeding, prolongs setting, increases strength
especially long term, reduces drying shrinkage and increases resistance to sulfate
and aid attacks. The continual research in this topic resulted in the 2002 Outstanding
Technologist Award, Research Group on the Development and Utilization of Fly Ash,
from the Foundation for the Promotion of Science and Technology. The research
and development work contributes in promoting the utilization of fly ash in
construction industry. At present, the annual usage of fly ash is around 1.8 million
tons with commercial values of more than 1000 million baht per year. Furthermore,
fly ash can be used in producing lightweight concrete with low shrinkage. Fly ash
can be used as pozzolan to reduce water and when used in conjunction with glycol
compound, the shrinkage of lightweight concrete is effectively reduced.

2. Rice husk ash and other biomass ashes

Rice husk ash and other biomass ashes such as rice husk-bark ash, bagasse ash,
palm oil fuel ash contain a high percentage of silica. In particular, rice husk ash
contains a very high silica content of approximately 90%. It is, therefore, a good
agricultural by-product suitable for development and use as pozzolan. The rice husk
ash should be obtained from burning at 600-700°C and ground to a proper fineness.
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The use of rice husk ash cement enhances the properties of concrete. The S S 10 micron
additional silica produces calcium silicate hydrate with low calcium. The concrete is S
durable with increased resistance to steel corrosion, resistance to sulfate attack due
to the highly reactive nature of fine rice husk ash. The other biomass ashes also
contain high amount of silica though not as high as that of rice husk ash. They can
thus also be used as pozzolan.

High calcium fly ash geopolymer

A new type of binder “geopolymer” is made of source material rich in silica and
alumina. In Thailand, the source material exists in large quantity is Mae-Moh fly
ash. The research on development of high calcium fly ash geopolymer was, therefore,
undertaken. The leaching of silica and alumina of high calcium fly ash in sodium
hydroxide solution was studied. In addition, the chemical composition of source
material, calcium content, mix proportion, sodium hydroxide concentration, ratio of
sodium hydroxide to sodium silicate, mixing method, curing, temperature and time
of curing, all of these have significant influence on the property of geopolymer.
From the study, high calcium fly ash geopolymer with good mechanical property

was developed. The developed geopolymer cement resists acid and sulfate attack

SR ! el GEEnt: 1) SEM of Fly Ash in NaOH Solution
Bottom ash and waste ash geopolymer 2) Optical Micrograph of Gel Formation

The ground bottom ash can be used as a starting material for making geopolymer.
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The shape of ground bottom ash particle is angular and thus the workability of
bottom ash geopolymer is lower than that of fly ash geopolymer. The amount of
liquid in the mixture thus needs to be increased slightly to maintain its workability.
From the study, the bottom ash geopolymer with similar mechanical property to
that of fly ash geopolymer was developed. Furthermore, the method for development of
geopolymer using waste ash at Mae-Moh was studied. The waste ash at Mae-Moh
power plant which was accumulated from unused fly ash, bottom ash and FDG
gypsum amounts to over 50 million tons. The geopolymers from starting materials
containing various blends of ground bottom ash, fly ash and gypsum were thus
studied. The obtained geopolymer possesses good strength and can be utilized in
construction work.

5. Pervious concrete

Pervious concrete is an eco-concrete containing a large void in the range of 15-30%
which water and air can percolate through. Various parameters affecting the properties
of pervious concrete viz., coarse aggregate size, amount of cement paste, strength of
cement paste were studied. The equations relating strength and void of pervious
concrete were formulated. In addition, the methods of paving and compaction were
also studied. It is utilized for water drainage, heat reduction and sound absorption,
and as a filter material, and a heat insulator. Furthermore, pervious concrete with

. recycled aggregate and geopolymer pervious concrete were also studied.
Water Passes Through Pervious Concrete
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Human Resource Development:

Professor Dr. Prinya determines to develop human resources and establishes research
linkage in this field. He is the main advisor for graduate students with 41 Master degree
and 13 Ph.D. degree recipients, twenty-one of which obtained lecturer posts in various
institutions. This increases linkage and collaboration in teaching, research and
academic services. He rendered his service as an external examiner over 40 Master and
Ph.D. degree examinations in other universities viz., Kasetsart University, Chiang Mai
University, Rangsit University, King's Mongkut University of Technology Thonburi, King's
Mongkut University of Technology Northern Bangkok, Srinakharinwirot University,
Suranaree University of Technology and Mahasarakham University. This enhances the
linkage and research collaboration.

Professor Dr. Prinya acts as a senior researcher and research collaborator to researchers
in various institutions. He obtained a grant from the Office of Higher Education
Commission to promote the research work on geopolymer in Thailand. This enabled
a number of researchers from over 10 institutions to visit top overseas laboratories
engaged in geopolymer research such as Australia, New Zealand, United States of
America, Germany and Japan. This led to the linkage and collaboration of researchers
within the country and overseas and the followed-on conference and formation of “Thai
Geopolymer Network'. From the collaboration, the research output from Thai researchers
in this field grows and is comparable to those of Australia and Europe where the
geopolymer binder is already commercially used in construction. From SCOPUS data
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Concrete at KKU in 2006
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base, the current output of Thai researchers in this field amounts to 80 articles and
ranks 7" in the world. The work is well accepted in the international circle. The transfer
of pervious concrete technology was initiated with lecture and demonstration at Khon
Kaen University from Professor. Dr. S. Hatanaka, an expert from Japan in 2006. The
researchers from various institutions, both academic and industrial, were invited. It was
the starting point of the research and utilization of pervious concrete in Thailand where
the pervious concrete is now manufactured and available in the market.
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Research Team: Urban Pest and Vector Control Unit

Aim of The Research Team

The Aim is to improve the prevention and control strategies against select arthropod
urban and rural pests and vectors of animal and human disease pathogens
using improved and more environmentally friendly approaches, including the use
of pest bio-mass as an alternative animal food source. In addition, “green”
compounds and formulations for potential-based plant products are being developed

and optimized.

Abstract

Research team is investigating the household, veterinary and public health insect pests
and vectors of animal and human diseases to improve prevention and control methods.
In addition, develop a novel environmentally friendly approach for house fly control by
promoting by utilizing flies as an animal feed protein source. Information gained from
this study will support policy decisions and pest control operators in private and public
sectors. The project primary investigator holds pivotal positions in the prevention and

control of veterinary and public health insect pests and vectors.
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Leader of The Team

Currently, Dr. Theeraphap holds pivotal positions in the control of human and livestock
vectors and in the scientific community both in Thailand and in Southeast Asia. He has
been appointed to be a Regional Director of Thailand, Laos, Vietnam of the Asian
Society of Vector Ecology and Mosquito Control since 2012. Also, he is part of the
Nationwide Network for the Monitoring of Insecticide Susceptibility of Malaria Vectors
in Thailand and is appointed as external consultant for Vector Borne Disease Bureau,
Department of Disease Control, Ministry of Public Health, Thailand. He is also the key
person involved in testing several potential compounds used in the vector borne
disease control program. In 2007-2010, he was a member of the Technical Advisory
Group (TAQG) from Asia on Global Malaria Mapping Project. He is an active member of
the Society of Vector Ecology (SOVE), the American Mosquito Association and Control
(AMCA) and the American Society of Topical Medicine and Hygiene (ASTMH). On top
of those posts, the leader maintains program of researches concerning disease vectors
(malaria, filariasis, dengue and chikungunya) and livestock (focused on Stomoxys sp.
and its transmitted diseases) in collaboration with top caliber entomologists from France

(Department of Pharmacology, University of Montpellier II, IRD, France), United Kingdom
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(KEMRI University of Oxford-Wellcome Trust Collaborative Project, University of Oxford,

and the USA (Department of Preventive Medicine and Biometrics, Uniformed Services
University of the Health Sciences, Bethesda, Maryland; Department of Entomology,
Towa State University; Department of Nematology and Entomology, University of Florida).
In 2007-2012, the leader received funding support from the Bill and Melinda Gates
Foundation (BMGF) for a project to run for 5 years aimed at developing a novel
approach to control Aedes aegypti, the primary vector of dengue, chikungunya and
yellow fever. From 2012-2015, laboratory has been promoted to be a new research team
associated with AIRD in developing countries supported by JEAL program, France. The
JEAL program is designed to assist groups of researchers from developing countries to
build a research team through partnership with AIRD research unit.
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Background of the Research Team

Team's research is focused on the blood sucking insects affecting human and livestock.
Current works include bionomics of vectors of human and livestock diseases, vector
incrimination and vector competence studies; vector behavior in response to insecticides
used in control interventions and in response to the use of repellents and candidate
botanicals; biochemical mechanisms of insecticide resistance and some works on vector
population genetics. One of the major accomplishments of the team is the patenting of
the “Excito-Repellency Box” (PATENT NO. 19319 on Excito-Repellency Escape Chamber
for Behavioral Test in Mosquito Vectors) which is considered very useful in studying
mosquito behavior towards different insecticides used in the disease control programs.
Excito-repellency Box test is now considered one of the standard procedures in
determining avoidance behavior of mosquito vectors to insecticides. The team
produced voluminous publications from that patent. Other works centered on mosquito
behavior using other systems as High Throughput Screening System (HTTS) and use of

experimental huts.
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At International Level

Research teams from Europe (France, Norway, UK), America (U.S.A., Mexico, Frence
Guiana), Asia (Japan, China, Philippines, Cambodia, Vietnam, Indonesia, and Malaysia)
are collaborating with primary investigator (TC) on entomological investigations of
household, veterinary, and public health insect pests and vectors of animal and human
diseases. International collaborations promote exchange of ideas and provide students
and staff opportunities exposure to the global community. Under this program

structure, partners will financially and technically support Thai students and staff.

Scale of Idea to Application or Innovation Potential of The Team

Insects and pest problems associated with animals and humans occur worldwide. Human
development has resulted in ecological and environmental changes that favor the
development of urban insects and pests. Urban planners are faced with the dramatic
expansion of urban growth into natural habitats, which may increase human contact
with various insect pests. Research and extension activities in urban entomology involve

cockroaches, bed bugs, stored product pests, ticks, wood destroying insects such as
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termites, and other pests (flies and mites) that are generally considered non-agricultural.
Household and urban insects and pests potentially impact local and urban communities
and decrease the quality of life. Thailand will become a member of the Asian Economic
Community (AEC) in 2015. The AEC envisages several key areas of coordination
between member states, including a single market and information exchange in the
region. This joint community will also facilitate local pest control companies to work
together and expand in the region. The outcome of this project will be the dissemination
of a common base of scientific knowledge with increased research and operational
collaborations that will result in positive financial impact and provide guidance for
sound pest control practices for pest control companies in Thailand. In addition, the
use of green compounds is an innovative approach that opens up a new control
possibilities. When local plant-based ingredients are being used for one purpose
(e.g., herbal therapy), exploring the adaptation of other uses (i.e., repellent) is an

approach at cost-savings that may increase product development speed.
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International Network

Collaborator Position University/Institute Types of contribution

Dr. Manguin S. Professor IRD/France Research collaborator
Host for Ph.D. student

Dr. Overgaad J. Senior Entomologist Norwegian University —Research collaborator

/Norway Host for Ph.D. student
Dr. Desgrous C. Senior Researcher  Aix- Marseille Host for Ph.D. student
University/France

Dr. Bangs M.  Senior Entomologist Intl. SOS/Indonesia  Research collaborator

Dr. Duvallet G. Professor MPL U/France Research collaborator
Dr. Achee N.  Associated Professor UND/U.S.A. Research collaborator
Host for Ph.D. student

Dr. Grieco J. Associated Professor USU/U.S.A. Research collaborator
Host for Ph.D. student

Dr. Sinka M. Senior Entomologist U of Oxford/UK Research collaborator
Host for Ph.D. student

Dr. Coats J. Professor lowa State University, = Research collaborator
U.S.A. Host for Ph.D. student

Thailand Toray @ Science Foundation



Nnuvasuene emelutssne (Giinnunasyusiayumaite aninede

InEaIENERS LazaTinauanEnTINMIANN useiugaNdn®w) uazesseme (naw
Anenenaaianigonsn yatitiom Spauesd uasamuyanSaes) vhlRlonale
L5 Aan A a ‘il a a I ral % = | Y o
slusmidasyanlnuas SugeniiGeuiug ifvuninglunsfnmea kLo
MINAERENIBTE
fs/ I Ay 27 Yan % a A v 6 v Av
wananth ngadeldlilemaldfanimdindnmmeldnsguaraseasduasiinids
J a s a A 1 | 3; % a
gangn AlemalufineussiBeudinennslysianneosume vislussmeanszaimim
WFaies wosnd Suidlen e Wi wiazaulfnalumesumelddoond 3 1w
;’j ‘i/ [ ‘il I Ay Yo o Aa v | 1 | ;ﬂl v
vetiduraanmsfinguide lésuyuaiuauumsidsansesuneathsdoiios uazld
deliiFanessiu Sy nuac SyanenfdnanuisendanlUnuaronanuisey
1Y A;ﬂl ! v Yo A | A v Aa v @) (% Yan v
Tuszduwmnm@zedulvg [dsumunnieSenneAsuwmnnd SwlnsiasnFigale
2 A o oA o A ~ AR A g A An o A &
Anmswussh Semnandifiazusaseen wnfiinnd dfendumssdatifaidiafnm

aa (v [~ 6 1 (¥ 1
qumwwLLamﬁmmimamzmuﬁiﬂm‘mamﬂmﬂﬂ

ﬂqN‘iﬁa\léﬁamaﬁmﬂﬂmamsﬂnaaamLé‘aW'sngw%f@]mwﬁﬁqmﬂ FENNUTNTIINHT
[~ ° v (% 2 v A a ‘Slu tg a a a
I@sJLﬁummzwmﬂﬂmqmiwwmmaﬁ@m@ﬁmauﬁﬂmwm mmﬂﬂ@mmmmﬂmﬂm
ATANIRIT MV AN EITFNERS BTN T T YN N AR UN TN
ﬁmmﬁmmmimqm (33138) mamméﬁawmww%mmwmmﬂ HENNUITNITNNS
[~f =, A ‘al U o [ ° 6 1
D 2 3 (e, 2555-2556) Lo ldilomaiSudurnnuinnyhauasmnsyasiynum

Tumsnavdngms mslseudunwoiindnmidhiEen maseu warmasuiiu

Collaborator Position

University/Institute

Types of contribution

Dr. Rudy X. Senior Researcher ~ USDA/U.S.A. Host for Ph.D. student
Dr. Vincent C.  Professor IRD/France Research collaborator
Dr. Koelher P.  Professor UF/U.S.A. Host for Ph.D. student
Dr. Salazar F.  Senior Entomologist MOPH-RITM Research collaborator
/Philippines
Dr. Dusfour 1. Senior Entomologist Institut Pasteur Research collaborator
dela Guyane
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Evaluation of long lasting net impregnated with
insecticides using Aedes aegypti
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Ultra-sensitive detection of human emerging

viruses in mosquitoes

Biodiversity of bacteria in midgut of field collected Anopheles

mosquitoes and parasite transmission in Thailand
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Link between diarthea and dengue: Fecal contamination

and dengue mosquito production in household water
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Dynamics of malaria vector mosquitoes in upper of
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predicting JE in Thailand
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insecticidal net against natural populations of
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18. Seasonal abundance of malaria vectors and species Global Fund Program 2556
diversity of Anopheles spp. In endemic malaria areas
of border provinces of Thailand

19. Efficacy and durability of the lifenet LN in comparison Global Fund Program 2557
to the QOlyset and Pemanet 2.0 in Kanchanaburi Province,
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20. A field evaluation of alpha cypermethrin long lasting World Health 2557
insecticidal net against natural populations of Organization
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Application of Subcritical Water for Pectin Extraction from Agricultural
by-Products

Valorization of agricultural wastes by conversion into value-added products, particularly human
food products is highly demanded both now and in the near future because of the abrupt rise of
the world population in the next 35 years. This research is one of the attempts to investigate for
feasible and efficient technology for utilization of these wastes. In this study, subcritical water
extraction, which employs water at high temperatures (100-374°C) under pressurized conditions
which promote hydrolysis reaction similar to adding an acid. In this work, subcritical water at
100-200°C in a batch type vessel will be used for extraction of pectin from 4 fruit peel wastes, i.e.
lime, pomelo, passion fruif, and mango, which are grown in Thailand. Pectin will be precipitated
by ethanol and the obtained pectin will be analyzed for physicochemical properties such as yield,
neutral sugar component, molecular weight, degree of esterification, viscosity, and antiradical
capacity. This work will benefit in valorization of those agricultural wastes because the subcritical
water extraction is an environmental friendly extraction fechnique and is an effective method for
pectin extraction. In addition, pectin with a unique characteristic is possibly obfained which will
provide a better market opportunity, such as high antioxidative pectin for use in functional food

products.
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Study on Formation Process of Polyhydroxybutyrate Bioplastic in
Cupriavidus necator Grown on Glycerol by Proteomics Technique

Clycerol is considered as an ideal feedstock for producing polyhydroxybutyrate (PHB) biopolymer
via bacterial fermentation due to its ubiquity and low price. Compared to glucose-based PHB
formation, PHB produced by Cupriavidus necator from glycerol as sole source of carbon and
energy has a low productivity with a comparably low maximum specific growth rate. From our
previous work, we found that C. necator could synthesize glucose-like intermediates from glycerol
via gluconeogenesis shift pathway, affecting the reduction of cell mass and the productivity of
biopolymer product especially in high cell density growth phase. In this study, proteomic examination
will be employed o elucidate the key proteins regulating the pathway shift when the bacterial cells
grown on glycerol sfart producing glucose for maintaining cell growth and PHB formation.
C. necator cells will be collected in various time points with different amounts of glucose expression.
Then, the proteomic study will compare and examine differential protein expressions that occur
during gluconeogenesis pathway-shift based on mass spectrometry-based protein profiling.
A number of proteins induced in C. necator will be defermined by using one-dimensional
SDS-polyacrylamide gel electrophoresis (1-D PAGE) and liquid chromatography tandem mass
spectrometer (LC-MS/MS). The key proteins will be validated in two methods: bicinformatic
validation and experimental validation. Additionally, we propose direction pathway analysis (DPA)
for infegrating multiple perturbations. This research will provide basic information for the further
genetically-modified bacterial work relating fo protein expressions on gluconeogenesis shift
mefabolism for application in cost-reductive PHB production.
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Development of MultiCRISPR, A Simple and High-Throughput Platform
for Multi-Gene Pathway Optimization based on CRISPR/Cas

As the serious effects of global climate change become apparent, synthetic biologists are looking
towards environmentally friendly sources for transportation fuels. Recent advances in synthefic
biclogy have enabled production of chemicals, such as artemisinin (antimalarial), morphine
(painkiller), and taxol (anticancer), as well as biofuels, such as isopentanol (biogasoline) and
biodiesels, in microorganisms. While recent work marks significant success, production yields of
these multi-gene pathway products have often been limited by metabolic imbalances; expression
of biosynthetic genes at too low a level creates pathway bottlenecks, while expression at too high
a level depletes cellular resources that could otherwise be used to make the desired chemical.
Overcoming these bottlenecks requires precise fine-tuning of expression of every pathway gene.
Conventional methods, such as varying gene-copy number and promoter strength, are
labor-intensive; each method requires the design and construction of multiple gene cassettes and
involves numerous fransformation steps. Thus, there is urgent need for a high-throughput strategy fo
fine-tune expression of multiple genes in complex biosynthefic pathways.

In this project, we propose to develop a high-throughput strategy, which we term multiCRISPR, for
optimization of multi-gene pathways. We will build upon the previous work on CRISPR-based
franscription factors. Specifically, we will demonstrate that the CRISPR/Cas sysfem can be
programmed to fine-tune two orthogonal promoters in the yeast Saccharomyces cerevisiae. As a
proof-of-concept, we will then develop a strategy to employ these orthogonal crisprTFs to improve
the production of an isoprenoid compound and a high-qudlity biofuel. The sensitivity and mulfiplexibility
of our muliCRISPR system will provide the precise level of fine-tuning required for optimization of
such pathways. Importantly, we expect that our system will surpass convention pathway optimization
strategies in speed and efficiency.
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Interdisciplinary Studies in Product Development from Medicinal
and Edible Plants

For natural product productions in convenient-to-use form, controlled doses, match diseases, and
scientific supported for human safety, plants used for medicine, foods and important chemicals
contained as B-sitosterol beneficial for human health including high cholesterol, enlarged prostate
(benign prostatic hyperplasia), and male pattern hair loss and baldness treatments will be screened
fo several species of the genus Arfocarpus, Bauhinia, lactuca, and Polygonum. A genus of
ornamental plant, Viola may be screened. They are declared by local wisdoms and literature
reviewed that some species contain high B-sitosterol. Plant screening for B-sitosterol or other
phytochemicals advantageous to human health containing will be reached to the GC-MS method.
The quantity, functions and activities of targeted B-sitosterol and other chemicals will be reviewed
and further tested when appropriate. When providing beneficial but non-toxic chemicals at
a satisfactory amount, the plants will be investigated to assure non-toxicity in human white blood
cells af cyto- and genotoxicity levels. Natural products will be produced on a laboratory scale and
repeatedly fested for toxicity, and then the biological activity and side effects will be tested in
volunteers. Patents and manuscripts will ultimately be registered and published. Laboratory-scale
production will be managed for usage. These are efficient procedures for natural product production
with a short work time and lower costs, and the study is not concemned with non-edibles. The
non-purified natural products are equivalent to vegetable consuming, cheap, and have no side
effects. This approach was approved for the Dillenia capsule fo fight Alzheimer’s disease and to
induce deep sleep and appetite as indicated by patent application number 1501002703 filed on
18 May 2015. The required time was approximately one and a half years for the above-mentioned
reasons. At present, the Dillenia product is very popular among Thais.
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Development of Alginate/Aloe vera Hydrogel Films for Extending
Storage Life of Lime (Citrus aurantifolia Swingle.)

Based on the previous research entifled “Applications of Aloe vera gel coating and plant growth
regulators for shelf-life prolonging of lime (Citrus aurantifolia Swingle.)”, the results showed that
coating lime with Aloe vera (A. arborescens) gel concomitant with gibberellins and
1-methylcyclopropene (1-MCP) significantly extended the shelf-life of lime cv. Pan storage both at
room temperature (ambient) and low temperature (10°C). However, this is impractical for using
Aloe vera gel coating in lime on a commercial scale due fo the results is based on laboratory.
Therefore, the aim of this study is fo develop the coating in form of alginate/A. vera hydrogel film
(AAHF) in prolonging storage life of lime. Completely Randomized Design (CRD) was performed
with ten replications, coated lime of each freatment packaging in 10 kg polyethylene bag per
replication. The experiment comprised five freatments, including: 1) control, 2) AAHF, 3) AAHF +
GAg, 4) 1-MCP fumigation followed by coating with AAHF and 5) 1-MCP fumigation followed by
coating with AAHF + GAg. Film properties; thickness, fransparency, opacily, water vapor fransmission
rafe, solubility and tensile sirength were evaluated. Storage life, senescent score, physiological
changes; color and weight loss, fruit quality; juice content, fotal soluble solid (TSS), fitratable acid

(TA), TSS : TA ratio, vitamin C and decay percentage were defermined.
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Formulation and Characterization of Edible Film from Rice Flour and
Starch (Phase 2)

According to the previous research (phase 1), the suspension containing 2.5% w,/w hydrothermal
treated rice starch was prepared as the main film forming agent. The eleven film formulas based
on central composite design were employed fo study the effect of two additives, glycerol (10%,
20% and 30% starch) and carageenan (0.5%, 1.0% and 1.5% starch) on physical and mechanical
properties of film. The Response Surface Methodology was used to obtain the optimal film
formulation with maximum tensile strength and elongation. The optimum combination between the
two additives was glycerol 16.14% starch and carrageenan 1.29% starch. The derived film
showed the good protective property against oxygen. However, the film had a poor profective
property against water vapor when compared fo plastic films; polyethylene, polypropylene and
cellophane. Therefore, the limitation was the application for moist food. In this research (phase 2),
aftempts were made fo improve the protective properties against water and moisture fo be more
effectively applicable for moist food. The selected fat and emulsifier were added onto original film
and their effects on film properties were investigated. The expected outcome of this research

(phase 2) was the optimal film formulation with minimum water vapor fransmission rate.
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Development of Identification and Authentication Method for
Herbal Products

Medicinal plants have played an important role in many Asian counfries including Thailand, and
continues fo do so foday. Herbal products are a primary source of alternative medicines for the
developed-world population (around 80%), yet quality control for raw plant material sold is very
limited. In Southeast Asia, due to lack of cultivation of medicinal plants, the bulk of raw material is
commonly collected from the wild with no provenance. Roots, bark, twigs, leaves, flowers, and
seeds are sold under common names in local languages, so the potential for misidentifications and
mixed collections is high. Authentication of herbal medicinal products on the herbal market
becomes complicated because the original identifying characteristics (e.g. morphological
characters) are absent in the majority of herbal products as they are mainly in the processed forms
such as capsules, fablets, and powders. It is undeniable that quality and efficacy of herbal
medicines are directly linked to the quality of the raw materials in which the consequences of
species admixtures or adulteration can range from reducing the efficacy of the drug to lowering
the frade value, not to mention accidental poisoning. An appropriate measure or a reliable method
for species identification or authenticating of medicinal plant products is therefore urgently needed.
This study aims to develop molecular method called Bar-HRM (DNA barcoding coupled with high
resolution melting) for identifying medicinal plant species and authenticating of their products

on the markets.
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Identification of Aromatic Gene Alleles Associated with Different Levels
of 2-acetyl-1-pyrroline (2AP) Content in Aromatic Coconut (Cocos nucifera)

The aromatic trait in plants, which is mainly confributed by the potent volatile compound 2-acetyl-
1-pyrroline (2AP), is considered a unique characteristic and economically important because it
can gain consumer preference and directly impact on the price of products. The 2AP compound
can be found in a variety of plants including aromatic rice and aromatic coconut. Due fo its
importance, the aromatic frait has been widely studied and the aromatic gene has been identified
in rice. Consequently, the aromatic rice breeding programs has been accelerated with the aid of
the aromatic gene marker. The biosynthefic pathway of 2AP has been extensively studied in rice
and found that 2AP is produced in the polyamine pathway upon the role as a molecular switch of
the gene Os2AP. In non-aromatic rice, Os2AP encodes the enzyme aminoaldehyde dehydrogenase
(AMADH) that functions in converting 4-aminobutanal to gamma-aminobutyric acid (GABA),
whereas in aromatic rice the gene Os2AP is lost-of-funcfion leading fo the conversion of
4-aminobutanal fo 2AP instead of GABA. The same mechanism can be found in other plants
including aromatic coconut, which is an economically important and unique plant to Thailand.
With the works under the project “Identification of the gene conferring aroma in coconut and
development of aromatic gene database for Thai coconut” funded by Biodiversity-Based Economy
Development Office (Public Organization), we identify the gene that controls aromatic trait in
coconut. The major aromatic allele was discovered, but it cannot explain the different levels of 2AP
content in different aromatic coconut accessions. In this project we will search the collection of
118 accessions of coconut aiming to identify the variation of alleles of the aromatic gene that may
be associated with variation in 2AP levels. The result will lead to the sustainable improvement of
aromatic coconut with a stronger aroma in the future.
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Chemical Composition and Bioactivities of Areca Nut Extract for lts
Use in Cosmetic Products

Areca nut or betel nut is the seed of the areca palm (Areca catechu linn) and it grows in much of
the tropical Pacific, Asia and parts of East Africa. It is offen chewed wrapped inside betel leaves
or with tobacco. It is widely consumed by dll age groups in south-east Asia. The users of areca nut
believe that it is helpful for the digestive system and has mild euphoric effects. Areca nut have
inferesting biological activities, there have been reported that it has potential antioxidant,
anti-inflammatory, anti-elastase, anti-hyaluronidase, anti-melanogenisis, anti-allergic, anfidepressant
and anfimicrobial acfivities as well as effect on sperm motility. The chemical constituents of areca
nut are polyphenols (fannins, flavonoids) and alkaloids. Among the alkaloids, arecoline has been
reported to be the main alkaloid having cholinergic muscarinic agonistic activity and mostly
present in the seed. Therefore, the areca nut extract is attractive to be a potential source for
cosmetic acfive ingredient. Hence this study aims fo evaluate the bioactivities and chemical
compositions of the unripe and ripe areca nut seed extracts collected from Eastern and Southern

Thailand for ifs further application in cosmetics and health supplement products.
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Natural Product-Based Drug Discovery and Development for Treatment
of Anticancer Drug-Induced Toxicity

Anticancer drug named cisplatin is widely used for the treatment of many solid tumors; however,
drug resistance is found in freatment with cisplatin. In addition, the serious adverse effects on
kidney, ear, and peripheral nervous system, limit the use of the drug. Now there is no standard
effective regimen for treatment of its toxicities and no method to reverse drug resistance of the
chemotherapy using cisplatin. Therefore, the aim of the research is to develop natural product for
treatments of anficancer drug-induced foxicity. As we know that multidrug resistance (MDR) in
cancer is a major cause of the chemotherapy failure. Therefore, the inhibition of MDR proteins
may be effective in decreasing drug resistance. In addition, the serious maijor side effects of
anticancer drug such as cisplatin is mediated by drug transporters named organic cation
transporter 2 (OCT2). For this reason, the inhibition of OCT2 may be effective in decreasing
normal fissue foxicities. Natural products have been an excellent source of human medicines for
centuries. Thailand contains diversity of natural source materials. This research will search for the
biomedical materials from the natural sources and further development as the potential compounds
for prevention of drug-induced toxicity and overcoming drug resistance in chemotherapy.
To optimize the potential biomedical materials, chemical modification of their structures will be
studied. In addition, nano-drug delivery system technology and formulation will be applied to
increase tumor fissue selectivity. The outputs obtained from this project will provide potential
compounds for further study in clinical trial for the treatment of patients who are suffered from
receiving chemotherapy. Moreover, outcome of the project will impact on Thailand medical
innovation and improve the quality of life of cancer patients.
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A Study of Adsorbent Materials for Volatile Organic Compounds Removall
Using Computational Chemistry Methods

The development of graphene surface to be highly effective for the removal of volatile organic
compounds (VOCs) have been studied by computational chemistry. To facilitate the adsorption of
VOCs under ambient conditions, various TM species were deposited on the single defect graphene
(SDG) and double defect graphene (DDG) surface to enhance the reactivity of adsorbent.
Our results suggested that TM cluster doped on graphene surfacehas superior adsorbability
compared to the single TM atom doped.The adsorption energies, transition state and activation
energy have been investigated o propose the mechanism of hydrogen dissociation process of
VOCs on TM cluster doped graphene surface. Our results can be a key to design and develop
graphene surface as adsorbent material for VOCs removal and are useful to the development and

application in the industry.
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In silico Screening Newly Potent Compounds Against Viruses Causing
Hand, Foot and Mouth Disease

Hand, foot and mouth disease (HFMD) outbreaks frequently found in children during the rainy
season have forced many schools fo close. In general, the HFMD patients have usually short mild
symptoms, while enterovirus A71 (EV-A71) is the main virus that causes the severe pathogenic
HFMD and may consequently lead to death. In 2012, over 100,000 HFMD cases were reported in
Vietnam with 166 deaths due to EV-71 infection. Nowadays, both vaccine and drug against
HFMD are not yet available. In this research, we aim to study and screen the potent compounds
and their inhibitory mechanisms fowards the 3-cysfeine protease of viruses causing HFMD
including EV-A71, EV-D86 and CV-A16. The two computational tools, molecular docking and
molecular dynamics simulations, were applied for screening the potent HFMD inhibsitors from the
compounds extracted from Thai and Chinese herbs as well as databases. Based on virtual
screening, the obtained lead compounds are expected to be used as substrate/scaffold for further

development of anti-HFMD drugs.
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Development of Optical Tomography Techniques for Biomedical
Applications

Optical coherence tomography (OCT) is an emerging technology that is capable of non-invasive
three dimensional imaging of biclogical fissues. To date, OCT has found various medical diognostic
and biomedical imaging applications. For instance, OCT has been intensively used in the field
of ophthalmology to diagnose and monitor retinal pathology in its earlier stages to facilitate timely
and properly treatment. OCT becomes a common diagnostic fool at both hospital and clinic levels in
developed countries worldwide. Nevertheless, the application of this technology in Thai medical
facilities is quite limited due to the lack of specialization in the field. More importantly, the cost of
an imported OCT equipment can cost around 4-5 million baht per unit, which is less affordable in
resource-limited  seftings. This project aims to develop an OCT prototype and advance
the knowledge of designing, implementation, and characterization of a high-speed, high-resolution
OCT system that performs better than most commercial OCT sysfems but at much lower cost (i.e.
it is expected to be less than 1 million baht per unit). We believe that this research and practice

will contribute to self-sufficient and sustainable development of science and technology for Thailand.
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Studies on Structural and Optical Properties of Aluminium Doped
ZnS Nanoparticle.

ZnS is the semiconducting material which has a good potential for solar cells application. This is
mainly due fo its wide band gap energy and high optical fransmittance in the visible region.
Accordingly, ZnS is the potential candidate as a buffer layer for many types of novel solar cells.
In addition, ZnS s less toxic than CdS and ZnS can be prepared with various nanostructure.
However, the undoped ZnS present a high electrical resistivity which can be overcame by
doping ZnS$ with a suitable metal transition dopants such as aluminium. In this research, the effect
of aluminium doped ZnS nanoparticles will be studied and the expectation is that the structural and
optical properties of Al-doped-ZnS may be difference from undoped ZnS. The undoped ZnS and
Al-doped-ZnS will be simply prepared by solution based chemical synthesis with various concentration
of Al dopant. The structural of ZnS and Al-doped-ZnS nanoparticles will be characterized by many
analysis instruments such as XRD, XRF, SEM, DLS and BET. Then the optical properties such as
absorption and fluorescence will be investigated and correlated with the structural properties.

Finally, the effect of Al-doped-ZnS on the structural and optical properties will be investigated.
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The Monte Carlo Simulation of a Prompt Gamma Neutron Activation
Analysis (PGNAA) at Thai Research Reactor (TRR-1/M1)

This project focuses on the performance simulation of the prompt y-ray neutron activation analysis
(PGNAA) at Thai Research Reactor (TRR-1/MT1) at Thai Institute of Nuclear Technology (TINT).

The instrument was originally built and operating in 1989. The model mainly consists of a series of
collimator from the reactor core toward the sample, moderator, neutron and gamma shielding.
The Monte Carlo N-Particle code (MCNP) is used to simulate the neutron behaviors and prompt
Y-ray neutron production. In this project the main work is to model the PGNAA facility at TRR-1/M1.

The neutron flux, g-rays flux and the background radiation are evaluated and will be reported.

This works are important in order to achieve a satisfactory analytical sensitivity for the measurement

at PGNAA system. Finally, the simulation results will be checked experimentally at TINT.

Thailand Toray @ Science Foundation



SANVIANTSUANERS

VPSRN EULERS [SANY LULNE NS U lALERINNNSTINUY
ADILABRIINT

] 6 Aa
yrwmanaatee a3, aav Sesng
MAIIINTINMTIUALAIUON AKIFTINTINAANT
amumaluladnszaamunadndignmmsmansals

- d o @ dd v - d
ssufemasnnaaaedasinaduderine lldlunssummandamegeannsss osan
sansnlflumsitasuamdemeraceiasing detelumafianszdvimmwmsnde
ismIsasuanauazenagy Reiioaifinnnmshauiiunnsasasieiasing é
< A Ao Y o o g > o A
e slmalussuudamasmesasinsldgnifemn lhduwul3me Teelfiuaiass
G e A9y 4 e Co M e e da 4
Wunamdsnmdio Wsruulanandasings udathslsfimamdsmifitog luuniass
Avev Aa g v ¢ oo doa 4 4o 4 ¥
Jeandna AelienadiduasenianaenuiavizallfuuiuanaToenssiFue 29119039
o 1 ASIA gj Y R v ﬁil dl ! mi" A [« 1
umisifindssnansndhisldenn manAemiunine3azdonalidu asnadhiethsnn
:ﬂl v % | av z;ﬂ Aa [ (% vA o o < dl A
Wewtymasnanmidseitasuosrundandsrmdnluifdmiuiduas e wiold
Aaduenaudomesasueasang Falhigudmddoehmilwanainsding ssuufiieus
tsznaudny 2 i f iwaeslmedliiarmusuasifaduemudemeosoaang

fc A o A Ada oy oA 9 o vy @ ¢
uazgUnselfuRsmEsnunnnsedouiidadu Mavhomasnudsnansn iiuduees
a o Xve U SV
Tnuaunuuuaae’ szuufisonuuninlégninineseuldnuiueiasdauisyiia
(Singulation model : DFD6340) §v5udinunuinasuasusem %mevl,mj N0 AN

auisTEmalaih enumnanlumsdetoya uagimadamamwden

Wireless Sensor Networks Powered by Energy Harvesting from Machine

In industrial process, machine moniforing system is indispensable due fo its ability fo predict and
prevent an endangering situation in the process. By utilizing a wireless sensor node with battery
as power source, the monitoring system can be flexible and appropriate for harsh or inaccessible
environment. However, when the battery reaches its life span and needs to be replaced or
recharged, it would cause loss in time and resources. To overcome this issue, this research
proposes an energy autonomous wireless sensor system for ball screw fault diagnosis. The proposed
system is composed of vibration monitoring wireless sensor node and linear motion energy
harvester. The energy scavenged from the harvester will serve as a power source for the sensor
node instead of battery. The proposed system will then be tested with IC wafer singulation
machines (Singulation model : DFD6340) to investigate electrical characteristic, data transmission

and energy management of the proposed sysfem.
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Advancement of Technology Transfer to Public: A Virtual Redlity Based
Surgical Robotic Training System with Haptic Force Feedback

Extending a boundary of vision and hearing, haptic interfaces can exploit our sense of touch, and
can also potentially increase the quality of human-computer inferaction through factile and force
feedback. Various applications of computer haptics have already been shown in different areas,
for example, enfertainment, mechanical design and especially medicine. In medical training,
there are drawbacks in current protocols particularly for training surgeons such as a limited number
of patients available at teaching hospital. The potential of surgical simulation with haptic

inferaction has shown a potential fo reduce these problems.

This study is infended to start on a fundamental task on almost every surgical procedure.
The objective of this study is to defermine accurate force feedback of laparoscopic surgery through
virtual environments by using haptic device and to develop a basic laparoscopic surgery simulator
for training that provides sufficient realism by means of achieving accurate haptic interaction.

This study is the platform for more complicated surgical simulator.
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Development of Motorcycle Helmet for Pre-School Children Using

Metal Foam

The use rate of motorcycles in Thailand and Southeast Asia are very high compared to other types
of vehicles. In addition, it is the type of vehicles that causes the highest risk of severe injuries and
fatalities. Riders and passengers are usually projected away from motorcycles and impacting with
ground or hard object resulting in severe head injuries which take as much as 76%. Save the
Children in Thailand has reported that there are 1.3 million child pillion passengers on motorcycles.
Children are vulnerable road users. There are still no appropriate head protection equipment for
small child pillions. Most of helmets sold for children are reduced-size adult helmets. They are
designed for adult heads but not designed to protect child heads. Differences in anthropometry,
biomechanics and injury patterns between small child and adult must be considered. Small child
has weak cervical spine. Lightweight helmet is therefore required. In addition, child soft fissue can
easily rupture leading to high risk of severe injury from rotational force. The child helmet should
also have a mechanism that can mitigate the rotational acceleration. This research project
therefore proposes to develop child helmets using metal foam which possesses high strength to
weight rafio as well as good energy absorption capabilities. The proposed design will take info

account anthropometry and head injury biomechanics of the child.

yaidlnis tonsaai @ Inenenaws dszmetlne




AAVANTSUANERS

MSANKLLASNAIUIFEULASUNE AL NN INUIYINEITUE R

i 6 o A
HRANTINIGE 013 TG HUNAFR
MAGTBINTTHATING ADKIFINTINENTNS NATINENALaIIAATUNS Inenaama lngy

flaqihuhenssyanmn@argnualagyloe lugUunsenaualsgudndn it enausiusis ensusi
o | ﬁﬂl [ i ‘ﬂl o 1 Y v
e uazenaurs FslunsaumsuisglenauvisdasdieSosinsmnn vnjuas dndsmmann
o o g G A o ¢ Y € o

Tumsdneauazauuions luduaownlssdundnimumiens wu dosnsnemd S
% Y v v 1 | v Gy : G A 3: ‘ﬂl Al ‘g

doslindsomlunadineasmnamsliifhduininess Wonsnensindluiloensuazalsg
Fhudarnmisoly ynnansnanusgrhensssen@iduenaraudiazansnanasmslfisasing

uazdseniianderulumausgyUniaiomiensled

Aav z;ﬂ A Aa o a Y G b4 % ¥ [

mAFeiRslndaiannsruunsnanensslaglfidnanteuandesen ndfuuiad
v g A v X A ua A A o A A€ rd
Twaeny Wadinfishsduflanifmdonnaunssumntsnziunsevdofanaashens
¥ < 1% (% v [ @) Adz
Tuannszaneifiuazeasay wisvaldfunsuusasdavuuniadanuduenons 35iiansnsn
antlmgaduluiidioniulay warmIdumaInIHLEaNS oL ILANA NN IDME
1% 1% v @ 3 Y o Y @ ‘95 ‘i/ 3

amadavanasdouluiadieens vhlkiSiaensukadan wananit Faslelaauazgneanuoy
fmsueuuRaasiniuazansensrsfinataluandon gavhussuufiazgnlivesasude
EaBTITIANTES N MENIER Whensdu ihensaositag uashensdTaen bud uas

:$| % A a vAa ‘sﬂ/
8N D\I\‘W]LLﬂ’iEU\IL@QSQﬂ‘VKﬂﬁ@‘LILLaSLﬂ‘iH‘LIL‘V] HUQMHNU@W%@WHN 8N

Study and Development of System for Rubber Powder Production
from Natural Rubber Latex

Currently, natural rubber latex is processed into a form of primary rubber product, as air-dried sheet,
smoked rubber sheet and block rubber. In process of block rubber production need heavy machine
and large amount of energy for cutting and drying rubber. In process of manufacturing rubber
product, such as vehicle fires, energy is required again fo shred rubber block into small pieces in
order that chemicals can be mixed and processed into final product. If rubber powder can be
processed directly from rubber latex, we can reduce the usage of processing machines and

reduce the energy for manufacturing rubber products.

The idea of this research is to develop sysfem for rubber powder production using impinging hot
air jet from pulse jet combustion. The generated pulse jet is characterized as shock wave impacts
on film or drop of rubber latex to atomize the latex to rubber mist and the rubber mist flow in pulsed
hot air stream and then dried to rubber powder. This method can reduce the plugging problem in
atomizing nozzle and the pulse of hot air steam can promote the heat transfer to rubber mist and
reduce the drying time of rubber powder. In addition, the cyclone sysfem is designed to dry and
frap rubber powder from the hot air stream. Finally, this system will be tested for producing rubber
powder from rubber latex, concentrated rubber latex, compound rubber latex and pre-vulcanized

rubber latex. The rubber powder will be then investigated and compared fundamental properties of rubber.
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Research on Green Self-Compacting Concrete

This research aims fo investigate the utilization of waste ash to replace part of Porfland cement in
producing self-compacting concrete (SCC) as well as to reduce negative environmental effects
and landfill, which is required for eliminating the waste ash. The compressive strength, porosity
coefficient of water absorption, chloride penetration, resistance to sulfate and corrosion of
self-compacting concrete containing waste ash were studied. Some papers will be submitted to
the international journals, all with impact factor and patent. Apart from that, this research is
regarded as the management of the wasfe ashes and the creation of social and environmental
balance. It is helpful fo reduce the refuse as well as the global warming. It is important that the

waste ashes will become more valuable in the future.
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Thailand Toray Science Foundation

Organization (2015)

Thailand Toray Science
Foundation

1. Honorary Chairman

Dr. Sadayuki Sakakibara
Chief Senior Advisor,
Chief Senior Counselor,
Toray Indlustries, Inc., Japan

. Organization

(1) Chairman
Dr. Yongyuth Yuthavong
Ministry of Science and Technology

(2) Managing Director
Mr. Ryosuke Chono
Managing Director,
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. Kazumine Torigoe
President, Thai Toray Textile Mills
Public Co., Itd.
Mr. Yuichi Manabe
Managing Director,
Luckytex (Thailand) Public Co., lid.
Mr. Koji Hashimoto
President,
Thai Toray Synthetics Co., Lid.
Mr. Narong Lertkitsiri

Director, Toray Industries

(Thailand) Co., Ltd.

The Committee of Nomination (Awards)

1. Organization
(1) Chairman: Dr. Yodhathai Thebtaranonth
(2) Members: Dr. Naksitte Coowatanachai
Dr. Vichai Boonsaeng
Dr. Peerasak Srinives
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 fo the Managing Board.

The Committee of Selection (Awards)

1. Organization
(1) Chairman: Dr. Jisnuson Svasti
Vice-chairman:  Dr. Sunanta Vibulian

(2) Members: Ms. Duangsamorn Klongsara
Dr. Kumthorn Thirakhupt
Dr. Buncha Polpoka
Dr. Boonchoat Paosawatyanyong
Dr. Kwan Arayathanitkul

3. Term of Directorship: 2 years 2. Term of Membership: 1 year

3. Activities: Recommend the candidates of Science

4. Activities: The Managing Board, (Meeting

fwice a year), awards the prizes and grants. Education Awards to the Managing Board.



