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PREFACE

The 6 International Conference on Materials Research and Innovation (6 ICMARI)
was held on 18" — 19" December 2024 in Bangkok, Thailand. The conference was conducted in
frontier research on materials research and Innovation including Natural Rubber Science and
Engineering, Sustainable Polymers and Biomaterials, and Special Advanced Materials.
This 6™ ICMARI was announced to focused on the Bio-Circular-Green Economic Model or
BCG. The BCG has been applied by the research community and promoted by the Thai
government as a new economic model for inclusive and sustainable growth, this BCG model
also conforms with the UN Sustainable Development Goals (SDGs). The 6" ICMARI was
a great opportunity for all participants to exchange knowledge and strengthen the research
collaboration not only in ASEAN but also around the world. We hoped that the participants are
fruitful by plenary and invited speakers from novel knowledge to new applications in the field
of materials research and innovation.

On behalf of the organizing committee, we would like to sincerely thank all the
sponsors, participants, and ICMARI 2024’s teams for all the supports.

Thank you all for participating

N

Assoc. Prof. Wirasak Smitthipong
Chairman, ICMARI 2024
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Shiyu Gu, Yan Peng, Hui Liu, Hao Wang, Qiaogiao Shen, and Jinrong Wu"
State Key Laboratory of Polymer Materials Engineering, College of Polymer Science and
Engineering, Sichuan University, Chengdu, China
14.00-14.30 O-21: Autonomous assembly and disassembly of DNA-regulated molecular swarm robots
Akira Kakugo®
Graduate School of Science, Kyoto University, Kyoto, Japan
14.30-14.50  O-22: Performance evaluation of ceramic waste recycle aggregate concrete

Rakibul Hasan'", Bikalpa Gautam?, Bishal Baral®, Sarthak Giri*, and Bidhan Thapa?
!postgraduate, Department of Civil Engineering, Chulalongkorn University, Bangkok, Thailand;
2Undergraduate, School of Civil Engineering, Vellore Institute of Technology, Tamil Nadu, India;
3Undergraduate, Department of Civil Engineering, Pulchowk Campus, Tribhuvan University,
Kathmandu, Nepal; “Software Engineer, ION Group, Noida, Uttar Pradesh, India




14.50-15.10

0-23: In-needle syringe solid phase extraction of polycyclic aromatic hydrocarbons in dark roasted
coffee using covalent organic frameworks blended cellulose nanocrystal

Natee Lerdpiriyaskulkij!, Ratchanok Karaket!, Akrarath Khattiya®, Ekarat Detsri'?,

and Arjnarong Mathaweesansurn®>"

!Department of Chemistry, School of Science, King Mongkut's Institute of Technology Ladkrabang,
Bangkok, Thailand; ?Integrated Applied Chemistry Research Unit, School of Science, King Mongkut's
Institute of Technology Ladkrabang, Bangkok, Thailand; 2Applied Analytical Chemistry Research
Unit, School of Science, King Mongkut's Institute of Technology Ladkrabang, Bangkok, Thailand

15.10-15.30

Coffee Break

Special Advanced Materials 11
Ladprao 4

Session chairs: Katsura Nishiyama and Saree Phongphanphanee

15.30-16.00

0O-24: Physical and chemical properties of organogels composed of binary gelators —Relation
between organogel structures and functions—

Katsura Nishiyama®", Koshi Kitajima!, Taisei Ishiyama?, Rio Kita?, and Yukiteru Katsumoto®
!Department of Environmental Technology, Meijo University, Tempaku, Nagoya, Japan; 2Department of
Physics, Tokai University, Kanagawa, Japan; *Department of Chemistry, Faculty of Science, Fukuoka
University, Fukuoka, Japan

16.00-16.30

O-25: Unveiling the hierarchical microstructure of natural rubber and its mechanism of influence
on mechanical performance

Zhengtian Xie'" and Jinrong Wul-2"
College of Polymer Science and Engineering, Sichuan University, Chengdu, China; 2State Key
Laboratory of Polymer Materials Engineering, Sichuan University, Chengdu, China

16.30-17.00

O-26: Programmable liquid crystal microstructures made by 4D microprinting

Keynaz Kamranikia®?, Sébastien Dominici*?, Karine Mougin?, and Arnaud Spangenberg?”
tUniversité de Haute-Alsace, CNRS, I1S2M UMR7361, F-68100 Mulhouse, France; 2Université de
Strasbourg, France

17.00-17.20

0-27: Atomistic simulations of 5CB liquid crystal on Trans- and Cis-Azo interfaces

Thanakrit Fudulwatjananon®?, Nililla Nisoh'2, Pornkamon Nalakarn?, and Jirasak Wong-Ekkabut>"
!Department of Physics, Faculty of Science, Kasetsart University, Bangkok, Thailand;
2Computational Biomodelling Laboratory for Agricultural Science and Technology (CBLAST),
Faculty of Science, Kasetsart University, Bangkok, Thailand




Thursday 19t December 2024

08.00-09.00

Registration

09.00-09.30

0O-28: Plenary lecture: Utilization of renewable natural-origin oils as sustainable and environmentally
friendly additives in natural and synthetic rubber formulations
Ladprao 1-4

Charoen Nakason®”, Azizon Kaesaman?, Sopa Chewchanwuttiwong!, and Hasleena Boontawee?
'Faculty of Science and Industrial Technology, Prince of Songkhla University, Surat Thani Campus,
Thailand; ?Office of Scientific Instrument and Testing, Prince of Songkla University, Hat Yai, Thailand;
3Faculty of Science and Technology, Prince of Songkla University, Pattani Campus, Thailand

09.30-10.00

0O-29: Plenary lecture: Towards eco-friendly natural rubber composites reinforced with silica and
biomass-derived fillers
Ladprao 1-4

Pranee Phinyocheep”
Department of Chemistry, Faculty of Science, Mahidol University, Bangkok, Thailand

10.00-10.30

0O-30: Plenary lecture: Computational approach to peptide-peptide and protein-ligand interactions
Ladprao 1-4

Arkadiusz Chworos ", Hubert Banaszkiewicz, Saranya Vasudevan, and Roza Pawlowska
Centre of Molecular and Macromolecular Studies, Polish Academy of Sciences, Sienkiewicza 112,
90-363 Lodz, Poland

10.30-11.15

Coffee Break

Natural Rubber Science and Engineering 111
Sponsor by Hub of Talents in Natural Rubber, National Research Council of Thailand

Ladprao 1-2
Session chairs: Nitinart Saetung and Kiadtisak Saenboonruang

11.15-11.45

O-31: Preparation and properties of rubber dam from low protein natural rubber

Nitinart Saetung®”, Nattapon Uthaipan?, Supacharin Piwat®, and Supawadee Naorungroj®
Division of Physical Science, Faculty of Science, Prince of Songkla University, Songkhla, Thailand;
Rubber Engineering and Technology Program, Department of Specialized Engineering, Faculty of
Engineering, Prince of Songkla University, Songkhla, Thailand; ®Department of Conservative
Dentistry, Faculty of dentistry, Prince of Songkla University, Songkhla, Thailand

11.45-12.05

0-32: Lifetime prediction of rubber products from natural rubber/reclaimed rubber blends through
thermogravimetric analysis

Sutiwat Thumrat?, Nabil Hayeemasae!, and Weerawut Naebpetch?”
1Key Laboratory for Department of Polymer Technology, Faculty of Science and Technology,
Prince of Songkla University, Pattani, Thailand; 2Department of Rubber and Polymer Engineering,
Faculty of Engineering, Thaksin University, Phatthalung, Thailand

12.05-12.25

0O-33: Synthesis of ultrafine fully vulcanized powdered natural rubber with graft-copolymerization
of methyl methacrylate monomer

Panyawutthi Rimdusit, Ibrahim Lawan, and Sarawut Rimdusit”
Center of Excellence in Polymeric Materials for Medical Practice Devices, Department of Chemical
Engineering, Faculty of Engineering, Chulalongkorn University, Bangkok, Thailand

12.25-13.30

Lunch




Natural Rubber Science and Engineering 1V
Sponsor by Hub of Talents in Natural Rubber, National Research Council of Thailand

Ladprao 1-2
Session chairs: Taweechai Amornsakchai and Nanthiya Hansupalak

13.30-14.00 0O-34: Development of low-carbon biocomposites from pineapple leaf fiber reinforced natural rubber
Taweechai Amornsakchai®?”
ICenter of Sustainable Energy and Green Materials, Mahidol University, Nakhon Pathom, Thailand;
2Department of Chemistry, Faculty of Science, Mahidol University, Nakhon Pathom, Thailand
14.00-14.20 0O-35: Characteristic, growth and yield potential of RRIT 3604 and 3904 clones
Ratchanee Rattanawong”, Sajeerat Raemlee, and Nattawut Sarakul
Nongkhai Rubber Research Center, Rubber Research Institute of Thailand, Rubber Authority of
Thailand, Thailand
14.20-14.40 0-36: Diseases of rubber trees and circular leaf spot disease causes by Colletotrichum siamense
Arom Rodesuchit’*, Supreeya Tueaksuban’, Pongsakorn Khrueakhueanphet’, Salaya Yutimit/,
and Sithichoke Tangphatsornruang 2
ISurat thani Rubber Research Center, Rubber Research Institue, Rubber Othority of Thailand, Surat
Thani, Thailand; ?The National Center for Genetic Engineering and Biotechnology (BIOTEC),
Pathum Thani, Thailand
14.40-15.00 0O-37: Low-frequency tapping system and tapping panel management for sustainable rubber plantation
Thongchai Khaeduang”
Chachoengsao Rubber Research Center Rubber Research Institute, Rubber Authority of Thailand,
Thailand
15.00-15.20 Coffee Break
Sustainable Polymers and Biomaterials 111
Ladprao 3
Session chairs: Arkadiusz Chworos and Netnapid Tantemsapya
11.15-11.45 0O-38: Composition and multi-level structural investigation of polymers and biomaterials using
synchrotron X-ray
Supagorn Rugmai”, Catleya Rojviriya, Chatree Saisombat, Siriwat Soontaranon,
and Prae Chirawatkul
Synchrotron Light Research Institute (Public Organization), Muang, Nakhon Ratchasima, Thailand
11.45-12.05 0-39: An innovative natural rubber latex foam composite for solar-based water desalination and
heavy metal decontamination
Parichart Onsri', Piyatida Thaveemas!, Pongthep Prajongtat?, Whijitra Suvandee?,
Arthit Makarasen', Supanna Techasakul!, Laemthong Chuenchom?, and Decha Dechtrirat®?+"
!Laboratory of Organic Synthesis, Chulabhorn Research Institute, Bangkok, Thailand; 2Department
of Materials Science, Kasetsart University, Bangkok, Thailand; *Division of Physical Science, Faculty
of Science, Prince of Songkla University, Songkhla, Thailand; “Specialized center of Rubber and
Polymer Materials for agriculture and industry (RPM), Faculty of Science, Kasetsart University,
Bangkok, Thailand
12.05-12.25 O-40: Product development of rubber—raised shoulder rumble strips to prevent the cars from running
off the curving road
Yeampon Nakaramontri*?”, Withawat Mingvanish?, and Ploenpit Boochatum?
Sustainable Polymer & Innovative Composite Materials Research Group, Department of
Chemistry, King Mongkut’s University of Technology Thonburi, Bangkok, Thailand; *Department
of Chemistry, King Mongkut’s University of Technology Thonburi, Bangkok, Thailand
12.25-13.30 Lunch




Sustainable Polymers and Biomaterials 1V
Ladprao 3

Session chairs: Alexis Ostrowski and Pichamon Kiatwuthinon

13.30-14.00

0O-41: Sustainable and photoresponsive materials with metal coordination

Alexis D. Ostrowski*>3*, Carina Haddad'?, Ebenezer Adom Mensah'2, and Lucinda M. Busselle!*
!Department of Chemistry; 2Center for Photochemical Sciences; 3Center for Great Lakes and
Watershed Studies Bowling Green State University, Bowling Green, Ohio, USA

14.00-14.30

0O-42: Atomistic simulation of polyolefin synthesis by organometallic catalyst: Microscopic structural
dynamics of the ion pair active species

Kentaro Matsumoto”
Department of Complex Systems Science, Graduate School of Informatics, Nagoya University, Japan

14.30-15.00

0-43: Static light scattering technique for natural rubber particles sizes

Chutchai Juntasaro and Watcharapong Peeksuntiye”
HORIBA(Thailand) Company Limited, Bangkok, Thailand

15.00-15.30

O-44: Green synthesis of carbon dots from mangosteen peels for advanced sensing applications

Yap Wing Fen2*, Nur Soffea Arisya Hairy Azlan!, Nurul lllya Muhamad Fauzi?,

and Hazwani Suhaila Hashim?!

!Department of Physics, Faculty of Science, Universiti Putra Malaysia, 43400 UPM Serdang,
Selangor, Malaysia; 2Functional Nanotechnology Devices Laboratory, Institute of Nanoscience and
Nanotechnology, Universiti Putra Malaysia, 43400 UPM Serdang, Selangor, Malaysia

15.30-15.50

Coffee Break

Special Advanced Materials 111
Ladprao 4

Session chairs: Norio Yoshida and Jirasak Wong-ekkabut

11.15-11.45

O-45: Development of in-silico material design tool based on the molecular theory of solvation

Norio Yoshida™
Graduate School of Informatics, Nagoya University, Nagoya, Japan

11.45-12-05

O-46: Fabrication of superhydrophobic Cu(OH)2 microneedles on Cu mesh for efficient oil-water
separation

Oon Jew Lee", Malia Athirah Badruddin, and Mohd Sabri Mohd Ghazali
Faculty of Science and Marine Environment, Universiti Malaysia Terengganu, 21030 Kuala Nerus,
Terengganu, Malaysia

12.05-12.35

O-47: Exploring hydrophobic interaction and its correlation to surface wettability

Hongbo Zeng”
Department of Chemical and Materials Engineering, University of Alberta, Edmonton, Canada

12.35-13.30

Lunch

Special Advanced Materials IV
Ladprao 4

Session chairs: Ryo Akiyama and Jirasak Wong-ekkabut

13.30-14.00

0-48: Drastic electrolyte concentration dependence of effective interaction between negatively
charged particles in a solution

Ryo Akiyama”
Department of Chemistry, Faculty of Science, Kyushu University, Fukuoka, Japan

14.00-14.30

0O-49: Photobase-driven gold nanoparticle synthesis in organic solvents

Cuong-Minh-Quoc Le, Quentin Bauerlin, Karine Mougin®, and Arnaud Spangenberg”
Institut de Science des matériaux de Mulhouse, 15 rue Jean Starcky, 68057 Mulhouse, France




14.30-15.00

O-50: The role of dopants in influencing the electromagnetic properties of ex-situ MgB2

Soo Kien Chen'?”, Nurhidayah Mohd Hapipi!, Hoo Keong Peh!, Mohd Mustafa Awang Kechik?,
Kean Pah Lim!, Kar Ban Tan®, Abdul Halim Shaari!, Muhammad Kashfi Shabdin®, Oon Jew Lee?,
and Muralidhar Miryala®

!Department of Physics, Faculty of Science, Universiti Putra Malaysia, Malaysia; 2Institute of
Nanoscience and Nanotechnology (ION2), Universiti Putra Malaysia, Malaysia; *Department of
Chemistry, Faculty of Science, Universiti Putra Malaysia, Malaysia; *Faculty of Science and
Marine Environment, Universiti Malaysia Terengganu, Malaysia; *Graduate School of Science and
Engineering, Regional Environment Systems, Superconducting Research Laboratory (SRL),
Shibaura Institute of Technology, Tokyo, Japan

15.00-15.30

O-51: One-step and maskless photoassited patterning of self-assembled monolayers through
thiol-ene click chemistry

Paul Covin Aissam Airoudj, Cuong Minh Quoc Le, Florence Bally-Le Gall, Vincent Roucoules,
and Jamerson Carneiro de Oliveira”
Université de Haute-Alsace, Université de Strasbourg, CNRS, IS2M UMR 7361, 68100 Mulhouse, France

15.30-15.50

Coffee Break




POSTER SESSION

Wednesday 18t December 2024

18.00-21.00

Poster Sessions and Cocktail party (announcement of the Best Poster Award)
Krungthep 4

P-01: Synthesis and characterization of heterostructure Pt/ZnO nanocomposites photodeposition
method with highly photocatalytic activity

Anukorn Phuruangrat”, Yothin Chimupala?, Asanee Somdee®, Budsabong Kuntalue?,

Titipun Thongtem®, and Somchai Thongtem®

!Division of Physical Science, Faculty of Science, Prince of Songkla University,

Hat Yai, Songkhla, Thailand; ?Department of Industrial Chemistry, Faculty of Science, Chiang Mai
University, Chiang Mai, Thailand; *Faculty of Science, Energy and Environment, King Mongkut's
University of Technology North Bangkok, Rayong Campus, Rayong, Thailand; “Advanced Scientific
Instruments Unit, Faculty of Science,Chiang Mai University, Chiang Mai, Thailand; *Materials
Science Research Center, Faculty of Science, Chiang Mai University, Chiang Mai, Thailand

P-02: Simultaneous HPLC-based quantification of levofloxacin HCI-salicylic acid in pharmaceutical
formulations

Ei Mon Khai?, Kritamorn Jitrangsri2, Pornsit Chaiya?, Siraprapa Chansatidkosol?,

and Thawatchai Phaechamud®*~

!Program of Pharmaceutical Engineering, Faculty of Pharmacy, Silpakorn University, Nakhon
Pathom, Thailand; 2Department of Industrial Pharmacy, School of Pharmacy, Walailak University,
Nakhon Si Thammarat, Thailand; Faculty of Science and Technology, Rajamangala University of
Technology Krungthep, Bangkok, Thailand; “Department of Industrial Pharmacy, Faculty of
Pharmacy, Silpakorn University, Nakhon Pathom, Thailand

P-03: Simultaneous HPLC method for determination of levofloxacin hemihydrate and diclofenac
diethylammonium

Kritamorn Jitrangsri®, Ei Mon Khaing?, Pornsit Chaiya!, and Thawatchai Phaechamud?34*
!Department of Industrial Pharmacy, School of Pharmacy, Walailak University, Nakhon Si
Thammarat, Thailand; 2Program of Pharmaceutical Engineering, Faculty of Pharmacy, Silpakorn
University, Nakhon Pathom, Thailand; Department of Industrial Pharmacy, Faculty of Pharmacy,
Silpakorn University, Nakhon Pathom, Thailand; *Natural Products Center (NPRC), Faculty of
Pharmacy, Silpakorn University, Nakhon Pathom, Thailand

P-04: Active chitosan/polyvinyl alcohol nanocomposite incorporated with nanocellulose and
rambutan peel extract

Pimjai Suwannawong, Anan Athipornchai, Karaked Tedsree, and Thanida Trakulsujaritchok™
Department of Chemistry, Faculty of Science, Burapha University, Chonburi, Thailand

P-05: Natural rubber/polylactic acid blend for biodegradable bag application

Natnicha Kaewpukdee?®, Hassarutai Yangthong?, Supitta Suethao'?, and Wirasak Smitthipong®?”
!Department of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand;
2Specialized center of Rubber and Polymer Materials in agriculture and industry (RPM), Department
of materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand

P-06: Nanoscale structures and functions of organogels comprising phenol—surfactant AOT:
Applications to audible-sound damping

Kensuke Okamoto, Taichi Ikagawa, and Katsura Nishiyama”
Department of Environmental Technology, Meijo University, Tempaku, Nagoya, Japan

P-07: Development of the thermoplastic vulcanizate material between bromobutyl rubber and
polypropylene: Compatibility study

Siriwan Klinjan'2, Supansa Khunkayan?, Peerut Suwanpimolkul?, Supitta Suethao?,

and Wirasak Smitthipong "

Specialized Center of Rubber and Polymer Materials in agriculture and iamndustry (RPM),
Department of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand; 2S.K.
Polymer Co.,Ltd., Bangkok, Thailand; ®Hub of Talents in Natural Rubber, National Research
Council of Thailand (NRCT), Bangkok, Thailand
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P-08: Enhancement of thermal properties of the blends between bio-based polybenzoxazine and
polydimethylsiloxane by using crosslinking agent

Nattapon Chaiwichian®, Kasinee Hemvichian?, Pattra Lertsarawut?, Sarawut Rimdusit®,

and Sunan Tiptipakorn'”

!Department of Physical and Material Sciences, Faculty of Liberal Arts and Science, Kasetsart
University, Nakhon Pathom, Thailand; 2Thailand Institute of Nuclear Technology (Public
Organization), Ongkarak District, Nakornnayok, Thailand; *Center of Excellence in polymer
Materials for Medical Practice Devices, Department of Chemical Engineering, Faculty of
Engineering, Chulalongkorn University, Bangkok, Thailand

P-09: Effects of cross-linking agent on the thermal properties of VV-fa/PCL blends

Naritsara Chaipakdee!, Kasinee Hemvichian?, Pattra Lertsarawut?, Sarawut Rimdusit?,

and Sunan Tiptipakorn®”

!Department of Physical and Material Sciences, Faculty of Liberal Arts and Science, Kasetsart
University, Nakhon Pathom, Thailand; 2Thailand Institute of Nuclear Technology (Public
Organization), Ongkarak District, Nakornnayok, Thailand; 3Center of Excellence in Polymeric
Materials for Medical Practice Devices, Department of Chemical Engineering, Faculty of
Engineering, Chulalongkorn University, Bangkok, Thailand

P-10: Improvement of the numerical algorithm for solving the Extended Molecular Ornstein-Zernike
theory

Yusei Matsui” and Norio Yoshida
Graduate School of Informatics, Nagoya University Furo-cho, Chikusa-ward, Nagoya, Aichi, Japan

P-11: EUDR and its implications for the rubber sector in Lao PDR: Risks and opportunities

Simone Vongkhamho™ and Vongvilay Vongkhamsao
Forest Research Centre, National Agriculture and Forestry Research Institute, Ministry of
Agriculture and Forestry Vientiane 1170, Lao PDR

P-12: Bio-facial mask film from synthesizing waterborne polyurethane based on modified palm oil
by thiol-ene reaction mixed with Momordica cochinchinensis (gac fruit) extract

Suchawadee Rattana!, Thawanrat Chaisit !, Anuwat Saetung?, and Nitinart Saetung®”

!Division of Physical Science, Faculty of Science, Prince of Songkla University, Songkhla, Thailand;
2Department of Rubber Technology and Polymer, Faculty of Science and Technology, Prince of
Songkla University, Pattani, Thailand

P-13: Nanomechanical insights into sulfur vulcanization effects on NR latex film strength

Narueporn Payungwong?, Phattharawadi Saekhow?, Ken Nakajima?, and Jitladda Sakdapipanich®”
1Rubber Research Group, Department of Chemistry, Faculty of Science, Mahidol University, Nakhon
Pathom, Thailand; Department of Chemical Science and Engineering, Institute of Science Tokyo,
Ookayama, Meguro-ku, Tokyo, Japan

P-14: Enhancing mechanical properties of deproteinized natural rubber latex films through sulfur
vulcanization

Narueporn Payungwong?, Thitirat Phornpongwat?, Ken Nakajima?, and Jitladda Sakdapipanich®”
1Rubber Research Group, Department of Chemistry, Faculty of Science, Mahidol University, Nakhon
Pathom, Thailand; 2 Department of Chemical Science and Engineering, Institute of Science Tokyo,
Ookayama, Meguro-ku, Tokyo, Japan

P-15: Enhancing natural rubber latex stability: Evaluating safer preservatives for improved
performance

Maneephan Sukkho!, Narueporn Payungwong?, and Jitladda Sakdapipanich®>"
'Rubber Research Group, Department of Chemistry, Faculty of Science, Mahidol University, Nakhon
Pathom, Thailand; 2The Rubber and Rubber Glove Academician Association, Bangkok, Thailand

P-16: Optimization of silane-grafted saponified skim rubber for improved silica-natural rubber
compatibility via UVA irradiation

Areeya Anuwatprakit, Apisara Sillapasuwan, and Jitladda Sakdapipanich”®
Rubber Research Group, Department of Chemistry, Faculty of Science, Mahidol University, Nakhon
Pathom, Thailand
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P-17: Impact of protein and sulfur vulcanization on mechanical properties of small rubber particle
(SRP) latex-dipped films

Pitchaya Theedee!, Narueporn Payungwong!, Ken Nakajima?®, and Jitladda Sakdapipanich®2”
'Rubber Research Group, Department of Chemistry, Faculty of Science, Mahidol University, Nakhon
Pathom 73170, Thailand; 2The Rubber and Rubber Glove Academician Association, Bangkok 10900,
Thailand; 3Department of Chemical Science and Engineering, Institute of Science Tokyo,
Ookayama, Meguro-ku, Tokyo, Japan

P-18: On-demand degradable active packaging from polyester and various metal-doped TiO. composite

Sutthikarn Promchana and Nattawut Yuntawattana”
Department of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand

P-19: Identification of residual allergenic rubber proteins in Hevea latex and medical latex gloves

Pimnaraporn Porncharukit and Jitladda Sakdapipanich”
Rubber Research Group, Department of Chemistry, Faculty of Science, Mahidol University, Nakhon
Pathom, Thailand

P-20: Development of polylactic acid composites enhanced with cassava pulp and cassava starch

Ketnapha Buathong, Kittiya Wongkhan, and Rukkiat Jitchati”
Department of Chemistry, Faculty of Science, Ubon Ratchathani University, Ubon Ratchathani, Thailand

P-21: Smart sensing film developed by polyvinyl alcohol/carboxymethyl cellulose doped with
anthocyanin extracts as a natural pH indicator

Pongsakorn Rieagnam, Kittiya Wongkhan, and Rukkiat Jitchati”
Department of Chemistry, Faculty of Science, Ubon Ratchathani University, Ubon Ratchathani, Thailand

P-22: Reformable and biodegradable first-aid splint material from thermoplastic elastomer-starch
composite

Saranpreeya Srisinroongruang® and Nitinart Saetung®”
'Hatyaiwittayalai School, Songkhla, Thailand; ?Division of Physical Science, Faculty of Science,
Prince of Songkla University, Songkhla, Thailand

P-23: Enhance fire behavior of rigid polyurethane foam by intumescent flame retardants

Varapon Peasuwan!, Wirunya Keawwattana®”, Hirunya Paeprapa!, Montida Raoarun?,

and Kanokon Hancharoen?

!Department of Chemistry, Faculty of Science, Kasetsart University, Bangkok, Thailand;
2Department of Architecture, Faculty of Architecture, Kasetsart University, Bangkok, Thailand

P-24: Carboxymethyl cellulose from coconut husks for methylene blue adsorption

Kittiya Wongkhan, Yothaga Khonwai, Pongsakorn Rieagnam, and Rukkiat Jitchati”
Department of Chemistry, Faculty of Science, Ubon Ratchathani University, Ubon Ratchathani, Thailand

P-25: Synthesis and characterization of polyglycolic acid (PGA)

Thanwarat Boonkerd’, Saran Dokmaikun?, and Supunnee Junpirom*”

1School of Chemical Engineering, Institute of Engineering, Suranaree University of Technology,
Nakhon Ratchasima, Thailand; 2The center for Scientific and Technology Equipment, Suranaree
University of Technology, Nakhon Ratchasima, Thailand

P-26: Effect of vegetable oil on the properties of rubber compound

Supitta Suethao®?, Saree Phongphanphanee?!, Jirasak Wong-ekkabut®, Hassarutai Yangthong?,

and Wirasak Smitthipong?”

ISpecialized center of Rubber and Polymer Materials in agriculture and industry (RPM), Department
of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand; 2Hub of Talents
in Natural Rubber, National Research Council of Thailand (NRCT), Bangkok, Thailand;
3Department of Physics, Faculty of Science, Kasetsart University, Bangkok, Thailand
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P-27: Study of thermal and mechanical properties of natural rubber/recycled polypropylene
thermoplastic elastomer

Aritouch Dumrongpatiphong!, Hassarutai Yangthong'?, Wirasak Smitthipong'?,

and Supitta Suethao®?"

!Department of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand;
2Specialized center of Rubber and Polymer Materials in agriculture and industry (RPM), Department
of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand

P-28: Stability in natural rubber (STR20 grade) using natural stabilizer obtained from agricultural
waste

Pimsatjee Chaiyasaj', Hassarutai Yangthong'?, Wirasak Smitthipong'?, and Supitta Suethao®?"
!Department of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand;
2Specialized center of Rubber and Polymer Materials in agriculture and industry (RPM), Department
of Materials Science, Faculty of Science, Kasetsart University, Bangkok, Thailand
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Research funding policy of Program Management Unit for competitiveness

Thongchai Suwansichon*

Program Management Unit for Competitiveness (PMUC), Bangkok 10900, Thailand

*Corresponding author: fagitcs@ku.ac.th

PMU-C has a mission to administer research fund to enhance the nation’s competitiveness by
fostering collaboration between the public and private sectors in Thailand and from abroad and
advancing research outputs to market.

Strategic Goal

To create a sustainable and balanced development by utilizing biological and cultural capitals
in the manufacturing and service businesses to create economic value with the focus on
Thailand’s strategic sectors, namely agriculture, food, medicine, energy and tourism, as well as
promoting technology uptake in SMEs to achieve higher value goods and services through
collaborations between the public and private sectors in Thailand and from abroad.

Strategies
1. Develop projects that will lead to new businesses of superior quality and higher value
2. Support the development of standards and national quality infrastructure (NQI) to
certify and build consumer confidence in innovative products
3. Employ engineering design and information technology to expedite the research
commercialization process
4. Utilize biological and cultural capitals in the manufacturing and service sectors and

increase waste utilization to support the circular economy
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Separation of PFAS from water using meso- and macro-porous materials

Sadhan C. Jana* and Pratik Gotad

School of Polymer Science and Polymer Engineering,
The University of Akron, Akron, OH 44325, USA
*Corresponding author: janas@uakron.edu

Per- and poly-fluoroalkyl substances (PFAS) are an emerging class of contaminants that are
environmentally persistent, bioaccumulative, and noxious to human health. Among these, the
perfluorooctanoic acid (PFOA) molecules are widely found in ground and surface water
sources. A novel high surface area, meso- and macro-porous polymer wet gel is used in this
work as adsorbent of PFOA molecules from water at environmentally relevant PFOA
concentrations (< 1 ug/L) and cleanse water to below the U.S. EPA’s 2023 health advisory limit
of 4 parts per trillion (ppt). The sigmoidal shape of PFOA adsorption isotherm indicates a two-
step adsorption mechanism attributed to strong affinity of PFOA molecules for the polymer
surface and molecular aggregation at the solid-liquid interfaces or within the pores of the wet
gel. The adsorption kinetics and the effects of wet gel porosity, pore size, and pore volume on
removal efficiency are reported. The adsorption Kkinetics is seen strongly dependent on the pore
size and the pore volume?.

Adsorption of PFOA by sPS gel

®  Amount adsorbed by sPS gel # % Separation Efficiency
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Fig. 1. Adsorption equilibrium and separation efficiency.
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Colour-changing smart materials inspired by nature
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Nature’s inventiveness often inspires human innovation. Indeed, numerous living organisms
rapidly alter their appearance in response to changes in their environment. For instance, the
most famous one is chameleon that is able to change color for camouflage, by adjusting the
spacing of tiny, crystal-like cells called iridophores, which reflect light at different wavelengths.
Cephalopods, like octopuses, have a similar behavior to hide from predators and use
chromatophores—pigment cells controlled by muscles that allow for rapid color change.
Inspired by these impressive examples, researchers have developed different strategies to create
surfaces or materials able to adapt and change of color in response to their surroundings too.
Actually, today, there are various Sensitive, reactive, these so-called intelligent compounds
transform and change color in response of an external disturbance such as the effect of
temperature, optical excitation or mechanical stimulation (stretching, shock).

Our approach was also inspired from nature and the idea was to create a novel hybrid material
able to color change of surfaces at will [1]. The key element of this novel technology is based
on the combination of two phenomena observed in the nature and transferable to material
science: plasmonic and structural colors. The developed functional nanomaterial is composed
of colloidal metallic nanoparticles (NPs) that are properly synthesized and assembled into
polymer to ensure a variety of plasmonic colors under mechanical stresses. These nature-
inspired innovations are advancing applications in robotics, consumer products, wearable tech,
and sustainable packaging.

Mechanical Stress Humidity Stress c  Light Stress
Light ON \ N
“ H vghtorr [0/
\Cj %“‘
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stretching via light excitation of Au NRs

Fig. 1. Color changing material: a. Polyvinylalcool polymer filled with Au NPs under
mechanical stress b. 3D printed polyurethane polymer nanocomposite under hydric stress
c. Scheme of photothermal activation of a nanocomposite.
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Two innovative alternatives for utilizing oils derived from natural resources, such as vegetable
oils, have been developed and modified for application in rubber compounding formulations.
The first approach focuses on using these oils as rubber process oils, with the goal of replacing
conventional petroleum-based aromatic oils, which are associated with potential health risks
due to their carcinogenic content. The second approach involves chemically modifying the fatty
acids present in vegetable oils to produce zinc soaps, which can serve as effective processing
aids in rubber formulations. Both alternatives not only reduce the reliance on petroleum
products but also contribute to the development of more sustainable and environmentally
friendly practices within the rubber industry. In the first approach, benzyl ester oils were
synthesized in-house from three types of vegetable oils (coconut, palm, and soybean oils) and
then incorporated into carbon black-filled natural rubber (NR) and styrene-butadiene rubber
(SBR) compounds. It was observed that the benzyl esters significantly improved filler
dispersion, resulting in enhanced material properties such as tensile strength, modulus,
compression set, hardness, tear strength, resilience, heat build-up resistance, and better
retention of tensile properties after aging, when compared to unmodified vegetable oils.
Additionally, increasing the oil loading reduced both the mixing energy requirements and the
viscosities of the rubber compounds, leading to more efficient processing. The crosslink
density, mechanical properties, resilience, and wet grip performance of NR vulcanizates
containing benzyl ester oils were found to be slightly superior to those formulated with aromatic
oil. In contrast, for SBR, the opposite trend was observed in mechanical properties, although
benzyl ester oils still provided superior abrasion resistance compared to aromatic oil in SBR
formulations. The second approach focused on synthesizing zinc soaps from various vegetable
oils, such as coconut and palm oils, as well as fatty acids like palm fatty acid distillate (PFAD)
and stearic acid. These zinc soaps were then incorporated into silica-filled NR compounds and
evaluated against the commercial dispersing aid Ultra Flow 700s. The results indicated that the
zinc soaps played a vital role in plasticizing and lubricating the rubber compounds, which also
had a positive effect on curing characteristics by accelerating the vulcanization process.
Furthermore, NR compounds formulated with zinc soaps exhibited superior mechanical
properties, including higher tensile strength, elongation at break, tear strength, and hardness,
compared to those utilizing conventional dispersing aids. These findings highlight the potential
of zinc soaps as effective, bio-based processing aids, offering both performance benefits and a
more sustainable alternative to traditional petroleum-based additives.

17


mailto:charoen.na@psu.ac.th

References

[1] H. Boontawee, C. Nakason, A. Kaesaman, et al. Adv. Polym. Tech.36, 320-330 (2017).

[2] C. Nakason, S. Chewchanwuttiwong, A. Kaesaman, et al. Ind. Crop. Prod. 217, 118827
(2024).

18



Towards eco-friendly natural rubber composites reinforced with silica and
biomass-derived fillers

Pranee Phinyocheep™*

Department of Chemistry, Faculty of Science, Mahidol University, Bangkok 10400, Thailand
*Corresponding author: pranee.phi@mahidol.ac.th

The world is facing unprecedented environmental issues, such as climate change, pollution, and
resource depletion. In response, scientists are increasingly dedicating research and development
efforts towards renewable resources, eco-friendly methods, and biomass-derived fillers. Natural
rubber (NR), a valuable renewable material known for its excellent elastic properties is highly
relevant to this context. The NR products can be manufactured in their original latex form or as
solid materials with or without the addition of reinforcing fillers. Furthermore, chemically
modifying NR, especially at the green latex stage, can significantly enhance its value, making
it suitable for a wide range of applications [1]. This presentation will discuss the modification
of NR into epoxidized NR (ENR) with varying degrees of modification and different low
molecular weights (LENR) in latex form. Additionally, it will cover the successful use of ENR
latex to produce rubber composites with high silica content using a simple and green method
without a petroleum-based coupling agent [2]. Incorporating cellulose nanocrystals derived
from palm oil trunk biomass into ENR latex is another effective approach for enhancing the
performance of rubber composites [3]. Additionally, ENR latex has shown promise as a
compatibilizer in the production of artificial leather made from NR and pineapple leaf fiber
(PALF), extracted from waste pineapple leaves [4]. LENR also serves as an effective alternative
toughening agent in waterborne coating applications [5].

The use of NR latex or modified NR latex offers a broader spectrum of applications. On-going
research has focused on eco-friendly materials such as traffic cones made from NR combined
with PALF and composite rubber sheets made with NR and spent coffee grounds, designed for
use in livestock environments. The success of these NR-based products could not only boost
the demand for NR but also provide an alternative to petroleum-derived materials, contributing
to the global effort to mitigate climate change.
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Protein-protein and protein-ligand interactions are some of the key elements important for the
proper functioning of every human cell and thus the whole organism. Understanding of these
relationships and interactions is important to ameliorate well-being and target human diseases.
And besides the great advancements of many therapies we witness in recent years, there are
some new challenges we start to face. Besides, or maybe because of the development of novel
antibiotics, new strains of bacteria start to emerge; new viruses and virus mutants becoming
more and more dangerous. New advanced therapies of small molecules, peptides and small
proteins are considered an alternative for the development of a new line of therapeutics.

On the other side some of the natural occurring organic compounds and peptides or alkaloids
and toxins have a strong effect on our body functioning and well-being. So, the understanding
of protein-ligand and peptide-peptide interaction and the dynamics of these complexes is an
important factor for basic as well as application sciences.

In this presentation we will discuss the comprehensive approach towards the analysis of protein-
ligand interactions using protein structure reconstruction, molecular dynamics and molecular
docking methodology, which may be used for the prediction of interactions and dynamics
between those biomolecules and small ligands. This approach can be applied for the enzyme-
inhibitor search, protein-hormone and peptide-peptide interaction analysis as well as de-novo
rational design of strong inhibitors, which may be used for the development of new therapeutics.
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This keynote presentation highlights cutting-edge advancements in the development of natural
rubber (NR) as a sustainable, allergen-free biopolymer, with a particular focus on its
applications in medical devices such as gloves. While NR derived from Hevea latex has been
widely recognized for its superior elasticity and heat resistance, concerns regarding NR
protein allergies have persisted. Our research has achieved significant progress in reducing the
allergenic proteins responsible for Type I latex allergies, notably through optimized
purification techniques and comprehensive leaching processes.

This study explores the recent advancements in NR latex glove production, emphasizing the
reduction of residual rubber allergens. By employing deproteinization and saponification
processes, we have successfully eliminated key allergens, including Hev b1, Hev b3, Hev b5,
and Hev b6.02, from the purified latex, paving the way for the production of ultra-low protein
natural rubber (ULPNR) gloves. These gloves offer exceptional infection control properties
while minimizing the risk of allergic reactions among medical staff and patients. Further
investigation into the physical and morphological properties of dipped NR articles confirmed
that powder-free, low-protein gloves significantly reduced allergy incidents, aligning with
global trends towards safer, hypoallergenic medical devices. These advancements not only
position NR as a leading sustainable biopolymer but also address critical health concerns,
supporting its broader application across industries.

HANR

Fig. 1. Surface morphology from TEM, AFM and SEM analyses of HANR and ULPNR.
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It is well-known that epoxidation of diene rubbers increases the glass transition temperature[1]
and therefore the rubber hardness due to the reduction in the molecular segmentalmobility. This
increase may change the rubbers' chemical, physical and mechanicalproperties. In this study,
the epoxidation of three diene rubbers, i.e. natural rubber, nitrile rubber and chloroprene rubber
was carried out in latex using peracetic acid targeting at 25%and 50% maodification levels.
Increases in the glass transition temperatures of epoxidized natural rubbers and epoxidised
nitrile rubbers were observed but not chloroprene rubbers. This is not surprising since
chloroprene rubber is known to be more chemically stable than the other two rubbers. Slight
reductions in the thermal decomposition temperatures of epoxidized natural rubbers and
epoxidised nitrile rubbers were also found. Significant drops in the thermal decomposition
temperatures of the chloroprene rubbers were observed, likely due to the high residual reagent
in the rubbers. The puncture resistance of the unmodified and modified rubbers against a 25
gauge hypodermic needle was also evaluated according to the ASTM F2878-19 method [2].
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This study investigates the mechanical properties of natural rubber (NR) films derived from
various natural network structures—concentrated NR (CNR), deproteinized NR (DPNR), and
small rubber particles (SRP). Using atomic force microscopy (AFM) in PeakForce Quantitative
Nanomechanics (QNM) mode, the correlation between network structure and latex film
properties was explored. The AFM analysis reveals that both CNR and DPNR exhibit uniform
crosslink network distributions in pre-vulcanized films, with DPNR showing notably higher
Young's modulus values. In contrast, SRP films display greater variability in Young's modulus,
attributed to poor particle coalescence caused by a harder surface and a softer rubber core. This
results in an inhomogeneous network structure, significantly influenced by non-rubber
components. Our findings highlight the crucial role of natural network structures in determining
the mechanical performance of NR latex films, with potential applications in industries such as
latex-dipped products, medical devices, and bioengineering.

Particle size = 142, 750 nm Particle size = 650 nm Particle size = 125 nm

Concentrated NR (CNR) Deproteinized NR (DPNR) Small rubber particles (SRP)
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Fig. 1. Particle sizes and natural network structures of CNR, DPNR and SRP.
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The presence of non-rubber components in natural rubber (NR) provides advantages over
synthetic rubbers, but it also poses challenges in silica dispersion due to compatibility issues.
Silica, a high-polarity reinforcing agent, requires a silane coupling agent (SCA) like Bis-
triethoxysilylpropyl disulfide (TESPD) to minimize filler-filler interactions. However, proteins
on NR can interfere with the silanization reaction, reducing the effectiveness of silica dispersion
[1]. Additionally, long amine chains can further block silica surfaces, hindering silanization
efficiency [2]. This study investigated the effects of urea, which can form hydrogen bonds with
silanol groups, on silanization and silica dispersion across different rubber types, including NR,
deproteinized NR (DPNR), transesterified NR (TENR), and transesterified DPNR (TE-DPNR),
in comparison with two synthetic rubbers, i.e., polyisoprene rubber (IR) and styrene-butadiene
rubber (SBR). Using gas chromatography with flame ionization detection (GC-FID), the release
of ethanol gas—a byproduct of the silanization reaction—was measured to assess silanization
efficiency. The addition of urea enhanced ethanol release in NR, suggesting interactions
between urea and NR proteins that promote silanization. In low-protein rubber (DPNR),
reduced ethanol release indicated improved silica dispersion, as urea helped minimize silica
agglomeration. This study highlights urea’s potential role in enhancing silanization and silica
dispersion in rubber compounds, particularly in NR with varying non-rubber contents.

High protein rubber

NR TENR DPNR TE-DPNR IR

Fig. 1. Determination of ethanol release using GC-FID.
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Protein aggregates sometimes cause several diseases such as Alzheimer’s disease and
Huntington’s disease [1]. Aggregates of amyloid-p (AB) peptides cause Alzheimer’s disease
and those of poly-glutamine cause Huntington’s disease. We have studied several topics on
these protein aggregates by molecular dynamics (MD) simulation. In this talk, several MD
simulation studies are introduced. First, we focus on the protein aggregation of A peptides in
bulk solution [2,3] and at the interface [4,5]. The mechanisms of the disruption process of Ap
aggregates by ultrasonic wave [6] and infrared laser [7] were also revealed. Aggregation
inhibition of poly glutamine by arginine is also discussed [8].

Molecular dynamics simulations of protein aggregates
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Fig. 1. Schematic illustration of oligomer formation from the monomers, elongation of the
amyloid fibril, the amyloid fibril in equilibrium, disruption of the Ap amyloid fibril and the
aggregation inhibition.
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Elephant ivory has a long history as a highly valued commodity in many cultures because of its
unique physical, chemical and mechanical properties that served both human wants and needs.
Importantly, ivory allowed for aesthetic expression not possible historically with other
materials: it carves well and lasts long even under heavy usage. And as such it has, over
millennia, made its way into high-value ornaments, weaponry and household objects as well as
false teeth and hip-replacements. Outside the human world, in the wild, for the animal,
exceptional toughness is required of the elephant’s ivory when a tusk is being used to leverage
trees to breaking point or act as a weapon in fights between bulls the size and weight of trucks.
Little wonder that ivory has evolved properties and qualities so desired by ancient designers,
artists, carvers and medics as well as modern pianists, pool players and, tragically, as
ostentatious displays of wealth. We study the function-structure-property relationships in ivory
dentine and compare its properties to other materials.

Fundamentally, ‘ivory’ can be seen as a three component composite material consisting of
organic material (collagen), mineral material (hydroxyapatite) and fluids (water). Our own
most recent studies indicate that in much elephant ivory these three components seem to occur
in roughly equal ratios (Shah & Vollrath, unpublished work). Importantly for its structural and
mechanical integrity, a full tusk has macroscopic hierarchy, while the ivory has highly repetitive
hierarchy at both micro- and nano-scales.

To deal with such stresses and strains the composite of the tusk needs special adaptations. Thus
one may assume that the overall plasticized of the organic collagen scaffold has evolved to
provide the fundamental structure for the mineral fillers. A simple mineral-mineral composite,
after all, would be rather brittle and snap or crumble easily. In the elephant’s tusk the
complexity of such interleaving is most elegantly shown in the Schreger lines laid bare in cross-
cut ivory where their crisscross pattern reveals the geometry of microscopic dentinal tubules of
organic collagenous material (Fig. 1). It is believed that during growth these micron-scale
tubular structures have carried nutrients for dentin-building odontoblasts residing within the
dentine. It is possible that they may perhaps still have a bone repair function in the living ivory.
We believe that the scaffold of micro-tubular structures may also have some mechanical
function such as crack-tip blunting or stifling crack-growth, suggested by some of our own
experiments (unpublished). These scaffolds or pores are therefore a fourth important phase in
the microstructure of ivory.
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Fig. 1. Schematic of elephant head, its ivory and its structures. (A) Tusk and growth cone in
place in the skull. (B) Cross section slice of tusk showing cement, dentin and hole at tip of
growth cone. (C) Section of tusk showing enamel and dentin with Schreger lines. (D) Section
of dentin showing pattern underlying Schreger pattern. € Close-up of micro- and nano-
patterning of the bone material underlying the Schreger pattern. From Vollrath et al. (2018).

Chemical analyses show that on the sub-micron scale the organic collagen matrix is also
complex, and so is the mineral filler. For example, in elephant ivory the mineral apatite crystals
are non-spherical and instead rather cuboid and the hydroxyapatite crystals are smaller than in
other types of dentine and bones. In addition, importantly, the mineral crystals in both
mammoth and extant ivory are not all true hydroxyapatite crystals, as in typical dentine and
bones, but contain a certain, if small proportion (circa 10% per mol) of molecules where
magnesium ions replace the calcium ions. The observed variations in calcium substitution,
particularly in the magnesium ratios between ivories, and the biological significance of such
substitutions, might lead to important questions and answers and thus to a better understanding
of this highly complex composite material and its specific structure-properties-function
relationships.

As we have shown, elephant ivory is indeed an impressive, as well as intellectually challenging,
material. And it clearly stands out even in comparison to other materials that are often thought
of as ivory replacements (Fig. 2). While all being lighter, the common plastic PET and the
vegetable ‘ivory’ replacement of the Tagua nut (from the Phytelephas plant) as well as French
‘ivory’ (the plasticized cellulose nitrate Celluloid) all possess mechanical properties far inferior
to ivory. Indeed, a true bio-material substitute to ivory is yet to be produced.

We cannot argue that ivory is not an eminently interesting, important and inherently valuable
material — especially when taken in the sense of a workable substance (material = Werkstoff in
German). Yet it is a fact that the ivory trade requires killing elephants, and might indeed kill
them off, for good. New insights into the making of ivory-like bone materials could provide
novel substances that carve and handle like ivory but are unmistakably not tusk ivory. Such
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Comparative properties of elephant ivory Mechanical properties of ivory in
comparison to compact bone, celluloid plastic (French faux ivory), a common
plastic polyethylene terephthalate (PET), and Jarina seed (vegetable ivory).
Ivory possesses an outstanding range of properties, including stiffness, strength
and hardness, making it a model bio-composite material. From Vollrath et al.

(2018).
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Polyethylene glycol (PEG) is a polymer widely utilized in various fields, including
pharmaceuticals, biotechnology, and materials science, due to its biocompatibility and versatile
physicochemical properties. The radius of gyration of a polymer is a critical parameter that
provides insight into the spatial distribution of the polymer chain, influencing its solubility,
viscosity, and interactions with biological molecules. Therefore, investigating the radius of
gyration helps to enhance our understanding of the structural behavior of PEG, directly
contributing to its optimized application across these diverse fields. The radius of gyration of
the polymer is evaluated from a minimum of the free energy of the real chain. According to the
theory proposed by Flory, the free energy of a real chain polymer in solution can be decomposed
into ideal and interaction free energies. The former is a function of the persistent length of the
polymer and the latter is a function of excluded volume parameters. To investigate the solvent
effect on the radius of gyration of PEG, we first studied the solvent effects on polymer
conformation of PEG using the 3D-RISM-SCF method because both persistent length and
excluded volume parameters depend on polymer conformation. The PEG polymer has two
types of dihedral angles: CCOC and OCCO. Fig. 1 shows the free energy curves along with
those dihedral angles. For the OCCO dihedral angle, solvent effects stabilized gauche
conformations because gauche conformations have a larger dipole moment than trans
conformation. Especially in water, the gauche conformation is more stable than the trans
conformation. On the other hand, for the CCOC dihedral angle, the solvent has less effect on a
potential curve. These indicate that the solvent effects on PEG structure mainly affect OCCO
dihedral angles. Fig. 1 (c) and (d) show the plots of the square of persistent length per monomer
and excluded volume parameter against solvent permittivity, respectively. As the solvent
permittivity increases, persistent length per monomer tends to decrease, while the excluded
parameter volume parameter tends to increase. In the presentation, we will discuss the detailed
mechanisms of these behaviors.
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Fig. 1. Free energy curves along with (a) OCCO dihedral angle, (b) CCOC dihedral angle and
a plot of (c) the square of persistent length per monomer, (d) excluded volume parameter vs
relative permittivity of solvent.
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This study investigates the dynamic mechanical behavior and impact protection performance
of natural rubber foam modified with varying concentrations of dilatant fluid (0, 5, 10, and 15
phr). The energy absorption capability was evaluated through hysteresis loop analysis at a
compression speed of 500 mm/min, while impact protection performance was assessed using
drop tests at 5 Joules impact energy. The hysteresis results demonstrated that the incorporation
of 5 phr dilatant fluid significantly enhanced the energy absorption capacity of the foam,
exhibiting the largest hysteresis loop area compared to other concentrations. Samples
containing 0, 10, and 15 phr dilatant fluid showed insignificant differences in energy absorption
behavior. Notably, the drop test analysis revealed that increasing dilatant fluid content led to a
reduction in peak force, indicating improved impact protection properties. These findings
suggest that while 5 phr dilatant fluid provides optimal energy absorption under cyclic loading,
higher concentrations of dilatant fluid contribute to better impact force attenuation. This study
provides valuable insights for developing enhanced impact protection materials for various
applications requiring both energy absorption and force transmission reduction capabilities.
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Fig. 1. Peak force at different amounts of dilatant fluid (5J impact energy).
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With the growing demand for biobased and biodegradable plastics, polylactic acid (PLA) has
attracted considerable interest for its environmentally friendly properties. However, enhancing
the degradation rate of PLA under ambient conditions remains a challenge. This presentation
examines the potential of oligorecinoleic acid as a biobased promoter to accelerate PLA
breakdown. Additionally, it highlights the development of a PLA-polybutylene succinate
adipate (PBSA) filament, optimized for 3D printing and designed for use in veterinary
accessory prototypes, specifically for dog spaying. The study further analyzes stress
distribution within the prototype, offering valuable insights into potential mechanical failures
during practical use.
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This study explores waste-derived fillers in natural rubber (NR) composites for truck tire treads,
aiming to address economic and environmental concerns. Silane-functionalized spent coffee
grounds (SCG-Si69) and gypsum (Si-gypsum) were investigated as potential alternatives to
commercial silica and calcium carbonate fillers, respectively. SCG-Si69, as a silica
replacement, led to lower curing rates in NR composites compared to commercial silica,
indicating altered curing behavior. In formulations with 50 phr of N330 carbon black, Si-
gypsum significantly increased curing rates, while calcium carbonate had a slight reducing
effect, showing that these fillers uniquely influence rubber processing. Mechanical testing
demonstrated that NR composites with SCG-Si69 performed comparably to silica-filled
composites in hardness, tensile strength, and modulus, with the added benefit of lower heat
buildup, which supports tire durability. Truck tread formulations with Si-gypsum and calcium
carbonate showed similar mechanical properties, with slight reductions in tensile strength and
increases in modulus. However, higher filler loadings of both types slightly increased heat
buildup and abrasion loss, suggesting a need to balance filler content for optimal performance.
These results suggest that SCG-Si69 and Si-gypsum are viable, low-cost, and sustainable
alternatives to traditional fillers in NR composites, offering environmental benefits without
compromising on performance. Implementing these waste-derived fillers supports waste
valorization and circular economy goals within the rubber and tire manufacturing industries.
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The tire industry is advancing to enhance the environmental friendliness of its goods. For rubber
formulation, Zine oxide (ZnO) acts as an activator in the rubber crosslinking process, which
may be achieved using either sulfur or sulfur donors [1]. Although ZnO has advantageous
effects in rubber technology, but it has been designated as a dangerous chemical for the
environment by the EU. The use of ZnO in rubber technology should be decreased and regulated
[2]. Hence, the utilization of fly ash (FA) as activators in rubber is highly intriguing due to the
fact that it consists of metal oxides (i.e., calcium (Ca), iron (Fe), and aluminum (Al), together
with other inorganic compounds) [3]. Therefore, the objective of this research is to study FA as
an activator in rubber compounds to decrease the amount of ZnO and also compare it to
commercial formulation. The results shown that crosslinking of the rubber compound with FA
still occurred, even when ZnO was absent. Notably, a formulation sample with ZnO-to-FA ratio
(2:1) had similar mechanical properties compared to the control formulation (3:0). This type of
FA could be use as an alternative activator for the rubber industry.
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Rubbers is a class of materials known as polymers. Rubbers is a soft and unique engineering
material which is used in many applications. The choice of rubber for a particular application
over other materials by reason of outstanding mechanical properties, low prices, low thermal
and electrical conductivity, and design flexibility. Dynamic Mechanical Analysis (DMA) is an
indispensable tool for determining the viscoelastic properties of materials. DMA is a powerful
technique for analyzing rubber materials over a wide range of temperatures, frequencies, and
applied forces. Rubbers are very rigid below the Glass Transition Temperature (Tg). The glass
transition is one of the most important properties that describes the temperature region where
the mechanical properties of the rubbers change from hard and brittle to more soft, deformable
or rubbery. Above Tg, they are flexible and show damping performance. DMA offers
numerous advantages such as rubbers characterization to product development and quality
assurance. Its ability to provide comprehensive insights into the viscoelastic behaviors of
rubbers for engineers and researchers working in rubber-related fields.
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Fig.1. Viscoelastic Properties of EPDM at Multifrequency Run of 1, 5, 10, 20, 50 and 100 Hz.
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Self-healing elastomers have attracted increasing attention worldwide. In recent years, many
scholars have developed diverse chemical strategies to construct self-healing elastomers.
However, there is still a lack of research on the non-equilibrium state generated during the
failure of self-healing elastomers and the microstructural evolution from non-equilibrium state
to equilibrium state during repair. In order to study the process of damage and healing on the
molecular scale, we fabricated a series of self-healing elastomers based on supramolecular
interactions such as hydrogen bonds, ionic bonds and metal-ligand coordination. Based on these
materials, we analyzed the contributions of different modes of molecular motion, dynamic bond
recombination, network reorganization to the self-healing of elastomers, by using dielectric
relaxation spectroscopy, two-dimensional infrared analysis, and other methods. In particular,
fluorescent molecules with aggregation induced quenching or aggregation induced emission
effects were introduced into self-healing elastomers to visualize the self-healing process. This
allowed us to establish the relationship between fluorescence intensity and transient network
integrity, and quantify the microscopic changes of reversible bonds and networks during the
healing process. The research results will provide a theoretical hint for the preparation of self-

healing materials.
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Fig. 1. (a) Schematic illustrating the focus of CLMS on the edge of the fracture section. (b)
Fluorescent images of the fracture section from the self-healing film. (¢) MATLAB processed
images of the fracture section for 0 h and 24 h waiting time. (d) The plot of the fluorescent
intensity of the fracture section after different waiting time. (e) Peak intensity extracted from
the plot (d). (f) Correletion between fluorescence intensity and healing efficiency.
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In recent years, there has been increasing interest in engineering dynamic and autonomous
systems with robotic functionalities using biomolecules. Molecular motors, known for their
ability to convert chemical energy into mechanical forces, along with the programmability of
DNA, are promising components for such systems. However, current approaches often rely on
the manual addition of external stimuli, limiting the autonomy of molecular systems. In this
study, we demonstrate that DNA-based cascade reactions can function as a molecular
controller, driving the autonomous assembly and disa ssembly of DNA-functionalized
microtubules propelled by kinesins. Our DNA controller is engineered to produce two distinct
DNA strands that program the interactions between microtubules. Observations via
fluorescence microscopy reveal that the gliding microtubules, integrated with the DNA
controller, autonomously form bundle-like structures and disassemble into discrete filaments
without external stimuli. This work represents a significant step toward achieving greater
autonomy in motor protein—based multicomponent systems with robotic functionalities.

Molecular motor system g
equipped with a DNA-based molecular controller B e e cento e
c
S
DNA-conjugated DNA IS
microtubules (MTs) = . "‘J &
Enzyme 8 Assembly Disassembly
& signal signal
s » 56 o <
Z
o . =] - >
by, . e Time
N A Assembly Disassembly 2
R o LT w4
Vi i b Y %@% ;
AR T LT T : 2 2
/ <l e g ﬁ S,
) s~
Glass R » b ¢
Kinesin -
with ATP 5 r 5 5 ; s
l& o1 71 DNA-conjugated microtubules (MTs) é’ A

Fig. 1. Concept and mechanisms of an autonomous molecular.

References

[1] I. Kawamata, K. Nishiyama, D. Matsumoto, S. Ichiseki, J. J. Keya, A. M. R. Kabir, Y.
Sato, D. Inoue, S. Murata, K. Sada, A. Kakugo, S. M. Nomura, Sci. Adv. 10, eadn4490 (2024).
[2] M. Akter, J. J. Keya, K. Kayano, A. M. R. Kabir, D. Inoue, K. Sada, A. Kuzuya, H.
Asanuma, A. Kakugo, Sci. Robotics 7, 65, 1-10 (2022).

[3] D. Inoue, G. Gutmann, T. Nitta, A. M. R. Kabir, A. Konagaya, K. Tokuraku, K. Sada, H.
Hess, A. Kakugo, ACS Nano 13, 12452-12460 (2019).

[4]J.J. Keya, R. Suzuki, A. M. R. Kabir, D. Inoue, H. Asanuma, K. Sada, H. Hess, A. Kuzuya,
A. Kakugo, Nat. Commun. 9, 453 (2018).

[5] D. Inoue, T. Nitta, A. M. R. Kabir, K. Sada, J. P. Gong, A. Konagaya, A. Kakugo, Nat.
Commun. 7, 12557 (2016).

38



Performance evaluation of ceramic waste recycle aggregate concrete
Rakibul Hasan'*, Bikalpa Gautam?, Bishal Baral®, Sarthak Giri*, and Bidhan Thapa?

'Postgraduate, Department of Civil Engineering, Chulalongkorn University, Bangkok, Thailand
2Undergraduate, School of Civil Engineering, Vellore Institute of Technology, Tamil Nadu, India
SUndergraduate, Department of Civil Engineering, Pulchowk Campus,

Tribhuvan University, Kathmandu, Nepal
4Software Engineer, ION Group, Noida, Uttar Pradesh, India
*Corresponding author: 6572076221 (@student.chula.ac.th

The disposal of ceramic waste presents significant environmental challenges, particularly within
solid waste management systems. This study explores the viability of using ceramic waste as a
partial replacement for natural coarse aggregate in concrete production, creating Ceramic Waste
Recycled Aggregate Concrete (CWRAC). By substituting traditional coarse aggregates with
ceramic waste at intervals of 0%, 10%, 20%, 30%, 40%, and 50%, we evaluate both fresh and
hardened performance characteristics. Experimental findings indicate an optimal replacement level
at 20%, which achieves desirable compressive, tensile, and flexural strengths while maintaining
structural integrity. Specifically, 20% CWRAC exhibited compressive strengths of 22.80 MPa and
25.20 MPa at 7 and 28 days, respectively, and a tensile strength of 2.50 MPa at 28 days, reinforcing
its suitability for sustainable construction. This innovative application of ceramic waste not only
mitigates environmental impact but also aligns with the United Nations Sustainable Development
Goals by promoting sustainable resource utilization within the construction industry.
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Covalent organic framework blended cellulose nanocrystal (COF@CNC) was prepared as a
sorbent for in-needle syringe solid-phase extraction of polycyclic aromatic hydrocarbons
(PAHS) in dark roasted coffee samples prior to their determination by high performance liquid
chromatography coupled with fluorescence detection (HPLC-FD). The structure and
morphology of the as-synthesized COF@CNC was characterized, and extraction conditions
were optimized to achieve the best extraction performance. Under the optimized conditions,
COF@CNC combined with HPLC-FD was successfully applied to the determination of 4
PAHSs, including acenaphthene, phenanthrene, fluoranthene, and pyrene in dark roasted coffee
samples. The developed analysis method provided a linear range of 5-1000 ng/mL, with a good
correlation coefficient (R2 = 0.9968). The detection limits were found in the range of 3.07-5.49
ng/mL. The extraction of PAHs from dark roasted coffee using the developed tool was achieved
with recoveries in the range of 82.50-105.76. with RSDs below 5%. The good stability of the
adsorbent allowed up to 12 cycles of efficient extraction and desorption. These results revealed
that COF@CNC has the potential for efficient extraction of PAHs from dark roasted coffee
samples.
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The present study concerns sound damping of organogels, the properties of which are explained
by dielectric relaxation. Otherwise, we talk about physical and chemical properties of
organogels, which possesses binary gelators — phenol and a surfactant, and bis(2-ethylhexyl)
sulfosuccinate (AOT) —. These gelators aggregate to higher structure by self-assembly, such
as the strand, fiber, and fiber bundle in aprotic solvents [1-3]. Figure 1 illustrates the “fiber
bundle” structure, as the highest-order self-assembly structure, detected by scanning electric
microscopy (SEM). The SEM image, where m-xylene is employed as a synthetic solvent, tells
us a fibrous network with the typical length 5-10 pm. We have found such structures with
atomic force microscopy (AFM) too, in aromatic and straight-chain alkanes [2]. On the other
hand, organogels synthesized in cyclic alkanes show smaller dimensions: a few micrometers in
their length.

The organogels we study in this report are a physical gel, where weak affinitive interactions are
of importance for the gel structure. In more detail, hydrogen bonding, Coulomb force, and
dispersion forces play an essential role for self-assembly. We call such systems as low
molecular-mass organic gelators (LMOGS). In the systems where covalent bonds connect
gelators that we call chemical gels. An advantage of physical gels over chemical gels is that we
can extract possible properties of organogels with a flexible design of gelators.

We thank Taichi Ikagawa for their help in obtaining the SEM images. KN thanks JSPS
KAKENHI (22K05200), Japan, for financial support.

Fig. 1. The SEM image of the phenol—AOT organogel synthesized in m-xylene.
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Natural rubber (NR) is an essential elastic material used in advanced sectors such as aerospace,
defense, and the automotive industry, owing to its outstanding performance characteristics. This
study explores the relationship between the multi-level microstructure of NR and strain-induced
crystallization (SIC), [1-2] focusing on the roles of non-rubber component aggregation,
molecular motion, and chain entanglement. Our findings reveal that chain entanglement acts as
physical crosslinking sites, enhancing local crosslinking density and reducing initial
crystallization strain. Wide-angle X-ray scattering (WAXS) analysis of vulcanized NR films
indicates that the disentangling behavior of molecular chains during stretching significantly
influences both crystallinity and grain size. Furthermore, we propose a mechanism that
elucidates how these multi-level structures affect the mechanical properties of vulcanized NR
films. Based on these insights, we developed a non-destructive mixing method that preserves
the original network of NR, leading to substantial improvements in its mechanical and fatigue
properties. This research serves as a reference for advancing the development of high-
performance natural rubber materials.
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4D printing concept appears in 2013 with the idea to facilitate the assembling of macroscopic
objects. [1] The fourth dimension refers not only to the ability for material objects to change
form after they are produced, but also to their ability to change function after they are printed.
At the microscale, 3D direct laser writing (3D DLW) based on multi-photon polymerization
has become the gold standard for submicrometer additive manufacturing. [2-3] Various stimuli-
responsive materials, especially hydrogels and liquid crystal elastomers (LCES) have been
employed to manufacture advanced microactuators or micro-optics by 3D DLW. In particular,
LCEs have attracted considerable attention in the last 5 years due to their reversible, large
shape-morphing and their fast response towards temperature or light stimuli. However, their
processability by 3D DLW is not easy and the resulting objects rarely exhibit controlled and
predictable deformation. The deformation of LCEs based micro-elements is mainly controlled
by the mesogenic alignment design, which should be programmed before photopolymerization.
Interestingly, this programming mainly lies in coating industry strategies and is thus not
appropriated to 3D microfabrication process. In order to increase the complexity of deformation
and thus to fulfil the requirements of nanorobotics or nanophotonics, new programming
strategies must be implemented in parallel with the development of new photosensitive resins
dedicated to 3D DLW.

In this work, we propose a new alternative to perform the alignment of LCEs in a precise
manner. By playing both on the orientation strategy and the fabrication parameters, different
deformations can be programmed starting from a single CAD model. A collection of building
block is first demonstrated, then assembly of these building block is achieved, leading to 3D
micro-objects presenting sophisticated behaviour. Finally, the fine control offered by our
approach is illustrated i) by building a micro-actuator and investigating its performance ii) by
elaborating miniaturized colorimetric sensors.

Fig. 1. Thermal actuation of crystal liquid elastomers microstructures made by two photon
polymerization
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Liquid crystals (LC) are a state of matter that share the properties of liquids and crystalline
solids. The optical behaviors of LC are dependent on the molecular orientational order,
influenced by the interactions of molecular anchoring at the interface. The azobenzene (Azo)
molecule and its derivatives have the ability to reversibly change their formation from trans to
cis-forms by light irradiation [1,2]. Allowing us to control liquid crystal alignment through
contact with the azo surface. However, the understanding of the molecular interactions between
LC and azo surfaces poorly remains. In this study, we examine the surface anchoring behavior
of 5CB (4-Pentyl-4'-Cyanobiphenyl) LC on trans- and cis-Azo interfaces using united-atom
molecular dynamics simulations. We find that the orientational order of the 5CB LC at the
surface of trans- and cis-Azo is distinguishable. 5CB molecules at the trans-Azo interface
behave more homeotropic orientation than the ones at the cis-Azo interface. Our study helps to
gain a better understanding of how trans- and cis-Azo interfaces affect the orientation of the
LC molecules.
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Rubber dam based on low protein natural rubber (LP-NR) latex was prepared by dipping
process. The total solid content was controlled to be 45% to achieve film thickness in the range
of 0.18-0.20 mm. The best condition of dipping process from LP-NR is dipping for 36 seconds
and cure at 120 °C for 20 min. The LP-NR rubber dam was comparison with the commercial
rubber dam on the mechanical properties, the water-soluble protein, and the evaluate the use of
rubber dam with baby teeth models. The water-soluble protein of LP-NR rubber dam and
commercial rubber dam were 62 and 98pg Protein/dm?. The tensile strength LP-NR rubber dam
is about 24 MPa and the commercial rubber dam had tensile strength of 30 MPa. In addition,
the percent change in tensile strength of commercial rubber dam and LP-NR rubber dam were
less than 10% after simulated conditions in artificial saliva and in 2.5% sodium hypochlorite.
The shelf life of LP-NR rubber dam was higher when stored in a dark box with temperature
less than 25 °C. The LP-NR rubber dam shows high elasticity and excellent recovery properties
for effective isolation of the teeth model.

(@) (b)

-
Rubber dam from low protein natural rubber Using rubber dam to isolate teeth in teeth model

Fig. 1. (a) Rubber dam from LP-NR and (b) using rubber dam to isolate teeth in teeth model.
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The waste problem from rubber products is one of the most important environmental problems.
Because vulcanized rubber cannot be naturally degraded and cannot be remelted, and the
reclaiming process is one of the approaches that has received attention. However, reclaimed
rubber has low mechanical properties. Adding in large quantities is therefore not popular. In
this study, the lifetime of natural rubber (NR) and reclaimed rubber (RR) blends was predicted
through thermogravimetric analysis (TGA) at four heating rates. The test results were calculated
to find the activation energy using The Friedman method (FRD). The obtained data were used
to predict the lifetime under a specified temperature and conversion factor of 0.05. The results
showed that NR/RR blends at all ratios had slightly lower lifetime than NR vulcanized in the
temperature range of 30-600 °C. Meanwhile, when comparing NR/RR blends at different ratios,
there was no significant difference in lifetime. This indicates that the addition of reclaimed
rubber may affect the lifetime but not enough to have a significant impact. Therefore, predicting
the lifetime of natural rubber and reclaimed rubber blend through thermogravimetric analysis
is an important approach that will increase the interest in using reclaimed rubber in the industry.
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Fig. 1. Thermal lifetime prediction for NR/RR blend at ratios 100/0, 90/10, 80/20, 70/30, 60/40
and 50/50 phr as obtained for different operating temperatures at 20 °C/min anx = 0.05.
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Ultrafine fully vulcanized powdered natural rubber (UFPNR) grafted with methyl methacrylate
(MMA) has been successfully prepared. The UFPNR was synthesized as a replacement of
commercial ultrafine full vulcanized powder which relied on the petroleum-based material, for
example, butadiene-based rubber, carboxylate nitrile rubber. These encourage and help increase
the economic value of agricultural products by utilizing domestic products. In this work,
deproteinized natural rubber (DPNR) was grafted with MMA (DPNR-g-PMMA) at 5, 10, and
15 phr using redox initiator (tert-butyl hydroperoxide and tetra ethylene pentaamine). The
grafted latex was crosslinked via e-beam irradiation at dose rate of 300 kGy in the presence of
di(trimethylolpropane) tetraacrylate (DTMPTA) as coagent and was further spray drying to
obtain UFPNR. According to FTIR spectra, the characteristic peaks at 1149 and 1731 cm-1
confirmed the successful grafting of MMA onto DPNR. The efficacy of graft-copolymerization
was evaluated in terms of grafting efficiency, achieved 59+1% at 15 phr. Scanning electron
micrographs (SEM) reveal the morphology of UFPNR grafted with MMA (UFPNR-g-PMMA)
at 300 kGy at different concentrations. As a result, the UFPNR-g-PMMA particles have a
smooth surface, and the agglomeration decrease visibly at 15 phr. Thermal stability of UFPNR-
g-PMMA were evaluated by thermogravimetric analysis via degradation at 5% weight loss
(Td5), indicating the Tds of the UFPNR-g-PMMA was enhanced to 342 °C. The obtained
UFPNR-g-PMMA show a good thermal and less agglomeration which can be apply for many
applications such as toughening filler in polymer and friction material for industrial need.
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Fig. 1. An overview procedure of UFPNR production.
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With rising carbon dioxide levels contributing to severe climate impacts, there is an urgent need
for innovative materials that offer both sustainability and performance. This presentation details
the development of low-carbon biocomposites using natural rubber and pineapple leaf fiber,
both derived from atmospheric carbon dioxide. Short pineapple leaf fibers were obtained
through a novel extraction method [1], producing high-quality fibers for composite
reinforcement. The composite was designed with a uniaxial structure, orienting fibers in a single
direction to optimize mechanical performance. Key technical challenges were addressed:
initially, the large fiber size and significant modulus difference between the rubber matrix and
fiber reinforcement limited the composite’s failure strain. This was improved through
adjustments in fiber processing and composite design [2,3]. Additionally, the effect of crosslink
density [4] and filler distribution [5] on stress-strain behavior was examined by varying the
amount of curative and adjusting the mixing sequence to balance flexibility and strength.
Finally, a foamed biocomposite product was developed, adding functionality and reducing
weight. These biocomposites not only contribute to sustainable applications but also act as long-
term carbon pools, with potential use in durable products such as construction materials,
automotive components, and furniture. This research highlights an effective pathway to
achieving climate-positive materials that support net-zero goals.
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RRIT 3604 is included in class II of RRIT’s recommendation clones 2024 for the non-
traditional area while RRIT 3904 is included in class I of RRIT’s recommendation clones 2024
for the non-traditional and traditional area respectively. This paper will scope on only the non-
traditional area. RRIT 3604 has a vigorous growth before tapping and during tapping. Before
tapping, girth increment is about 7.4 cm. per year and during tapping, girth increment is about
3.7 cm. per year. The average yield for 10 years is about 2,419 kg/ha/year with DRC is 39.0%.
Refer to the result of latex diagnosis, consisted of 23.261 Inorganic phosphorus (mM), 5.717
mM sucrose (Suc), 0.429 mM thiol (RSH) and 47.58% Total Solid Content (TSC). RRIT 3904
has a vigorous growth before tapping and during tapping. Before tapping, girth increment is
about 7.5 cm. per year and during tapping, girth increment is about 3.7 cm. per year. The
average yield for 5 years is about 2,431 kg/ha/year with DRC is 41.2%. Refer to the result of
latex diagnosis, consisted of 29.745 Inorganic phosphorus (mM), 6.691 mM sucrose (Suc),
0.420 mM thiol (RSH) and 50.01% Total Solid Content (TSC).
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Rubber tree (Hevea brasiliensis) is an important economic crop related to important industries
in the world, It has important production areas in Southeast Asia and Africa, tropical climate
around the equator zone. The diseases of rubber tree in these rubber growing countries occur
similar both on types and causes. The important diseases that caused damage and affected the
rubber industry sections in the past include such as South American leaf blight causes by
Pseudocercospora ulei in Central and South America and Corynespora leaf spot disease in Sri
Lanka. In Thailand, some leaf diseases such as powdery mildew and Phytophthora leaf fall
disease are the main leaf diseases outbreaking affecting on production levels in some years
depending on disease severity maybe than 30 percent of latex yield loss. Root system diseases
especially white root disease is a major root disease causes problem in rubber tree plantation
especially in the South region of Thailand. Over the past 10 years, there have been outbreaks
of new rubber disease outbreaks in Southeast Asia, starting in 2016 in North Sumatra. Until
now, in 2024, the disease has been reported in 9 countries. In Thailand, this disease was first
reported in the South region in 2019. Rubber tree plantations affected severely in 10 provinces
about 123,931 hectares. Until now, the disease has spread in some eastern and northern
provinces. By the studies have found that it causes by a fungus namely Colletotrichum siamense
and also causes the same disease in many types of plants, both monocots and dicotyledonous
plants. Each year, the outbreak occurs differently in severity depending on climate conditions,
especially the rain character is the main factor influencing the epidemic of disease. The rubber
diseases control methodology recommends by emphasizing on exclusion, fertilizing,
eradication, protection by cultural practice and chemicals when necessary. The most
appropriate and sustainable controlling on the diseases occurring on the leaves crown is to avoid
planting disease-susceptible rubber clones in areas at risk of disease outbreak.
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Rubber is a widely planted plant in every area at present. It is an important economic plant of
Thailand. At present, there are millions of rai of harvested areas. As a result, the current
harvesting areas are facing a labor shortage in the harvesting sector, and this is likely to become
more severe. This is because one labor can only harvest 1-2 plots. With high-frequency tapping
systems such as d2, 2d3, 3d4, and tapping without a specified pattern, labor from neighboring
countries must be brought in to harvest the products. Most of these have more negative effects
than positive effects. This is because most of the labor from neighboring countries is in order
to get the most worthwhile return. They use harvesting methods that cause premature
deterioration of the rubber trees, such as using high-frequency tapping systems, using
stimulation that are not in accordance with the principles, tapping too many trees per labor, or
labor who tap the rubber lacking good skills in tapping rubber. This results in high rates of bark
consumption deep tapping that damage the cambium layer. This method is used to increase the
yield, which will increase the proportion of income sharing. As a result, farmers who own
rubber plantations face the problem of deterioration of rubber plantations. The rubber trees have
a high rate of dry bark, which causes problems for labor to abandon their tapping plots.
Plantation owners may have to cut down the rubber trees to replant them while their use is not
worthwhile. Therefore, the introduction of low-frequency tapping system and tapping panel
management for farmers’ sustainability require data from tapping system research, including a
summary of both advantages and disadvantages, such as yield per area, rate of Tapping Panel
Dryness (TPD), bark consumption, economic value in terms of returns between farmers, plot
owners, and labor, characteristics of the industry and sustainability or harvesting period.
However, to change farmers’ behavior to accept or apply it, it is necessary to have clear data in
many dimensions, continuous promotion and public relations, and importantly, there must be
demonstration plots for farmers to see or learn covering many areas. This tapping system
research will be useful in presenting data in various dimensions to be used as information to
promote farmers. The problems of shortage of rubber tapping labor, high rate of rubber bark
consumption, high rate of tapping panel dryness, low yield per area, inconsistent yield, low
product quality can be solved by using low-frequency tapping system such as d3, d4, d6 to
replace the old high-frequency tapping system.
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Many measurement techniques utilizing high intensity x-ray from a synchrotron light source
have become a powerful tool to study soft matter such as polymers and biomaterials.
Synchrotron experimental stations enable multi-technique investigation of the samples which
can give valuable information such as various types of composition and multi-level structures.
The flexible sample environment of synchrotron stations also open up an opportunity for
dynamic studies of structural and compositional changes. Here we present details of facilities
and utilization prospect of x-ray stations at the Siam Photon Laboratory, Nakhon Ratchasima,
Thailand. The stations have capabilities for various measurement techniques used for studies
of polymer and biomaterials. Composition of the samples can be probed using X-ray
Fluorescence which is available in both transmission and reflection mode. Total Reflection X-
ray Fluorescence (TXRF) is also available for ppb level trace element analyses. In addition,
micro-beam XRF is also available for elemental mapping of the sample surface. X-ray
Absorption Spectroscopy (XAS) can be further used to identify oxidation states of the elements
in the sample. Three synchrotron techniques enable multi-level structural studies of polymers
and biomaterials. High resolution X-ray Tomographic Microscopy (XTM) gives 3-dimentional
X-ray images where micro structures can be visualized. Small Angle X-ray Scattering (SAXS)
and Wide Angle X-ray Scattering (WAXD) can give nano and crystalline structural information
of the samples. Dynamic measurement can also be performed to probe structural changes during

heating, tensile application or phase transition.
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Fig. 1. Synchrotron stations at the Siam Photon Laboratory.
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The critical issues of freshwater scarcity and diminishing fossil fuel resources call for
sustainable, innovative solutions. Solar steam generation (SSG) offers a renewable, eco-
friendly approach to water purification by utilizing solar energy. Interfacial solar evaporation,
a technique that focuses heat directly at the evaporation surface, enhances efficiency through
photothermal materials capable of converting a broad sunlight spectrum into heat. This study
introduces a dual-functional composite material that integrates carbon black (CB) directly into
natural rubber latex foam—an improvement over previous designs where light-absorbing
materials were merely coated onto the foam’s surface. Using the Dunlop process, CB was
thoroughly embedded within the foam, creating a stable, durable, and highly effective structure
for SSG applications. In its optimized form, this composite absorbed over 96% of sunlight,
converted 83.38% of sunlight into heat under standard solar conditions (1 sun), and achieved a
water evaporation rate of 1.40 kg/m?/h, while maintaining a low thermal conductivity of 0.052
W/m-K. The sulfur-rich composition of the natural rubber foam also enabled heavy metal
adsorption, allowing it to both desalinate water and remove contaminants efficiently. With
readily available raw materials and scalable production capabilities, this low-cost composite
shows great potential to deliver fresh, clean water in remote and resource-limited areas,
enhancing both water security and environmental quality on a larger scale.
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Fig. 1. Solar-driven water purification through an innovative natural rubber foam composite
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The research aims to develop a rubber-raised shoulder rumble strip (RRS) designed for
installation on road shoulders to prevent vehicles from veering off the road at curves, with an
emphasis on practicality and manufacturability. The product is formulated using a blend of
natural rubber (NR), reclaimed rubber (RR), and N330-grade carbon black (CB) in optimized
proportions to enhance mechanical properties such as tensile strength, modulus, and
environmental durability. The study found that a rubber blend containing 60 phr of CB
exhibited superior tensile strength compared to a blend with 80 phr. Additionally, the
incorporation of high-styrene resin (HSR) met the hardness requirements for rubber bridge
bearing pads as per TIS 951-2533, facilitating industrial production in collaboration with Thali
RubbTech Co., Ltd. and S.K. Polymer Co., Ltd. The RRS will be installed on the road surface
using epoxy adhesive and tested for noise and vibration at speeds of 40, 60, 80, and 100 km/h.
The results indicated that noise and vibration levels inside the vehicle, particularly at the driver's
seat near the steering wheel, varied by more than 9 dB and 80 VdB, respectively. These findings
underscore the safety-oriented design of the RRS, adhering to high engineering standards.
Furthermore, additional testing revealed that the RRS demonstrated excellent environmental
resistance, high wear resistance to abrasion and erosion, suitable hardness for vehicular passage,
and outstanding mechanical properties and impact resistance.

Fig. 1. Rubber-raised shoulder rumble strip (RRS) based on NR/RR/CB and HSR.
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Petroleum-based plastic materials create long-term environmental problems since they are not
able to be degraded into non-toxic compounds and can last thousands of years. Our group is
focused on creating plastic materials from sustainable, natural sources that can provide the
similar or enhanced mechanical properties and water stability. We use a bioinorganic approach
utilizing coordination of metal ions, like Fe(lll), to the polymers, which integrates dynamic
covalent bonding into the materials.[1] The resulting materials are tough, water-stable films
that show enhanced toughness due to the metal coordination, as well as photoresponse with
light.[2] After soaking in water for 1 hour, Fe(lll)-coordinated bioplastic materials remain as
strong as petroleum-based polyethylene (PE) and stronger than either commercial
biocompostable plastic films or the bioplastics without Fe(lll) (Figure 1). These results show
that a bioinorganic approach can be used to create sustainable bioplastic materials with
mechanical properties similar to commercial materials.

Comparison of Bioplastic Films n
to other plastic materials after soaking in water for 1 hour 3.0x 10" 7| Soaked in water for 1 hour
2.5 -

Pectin/Carrageenan With Fe(lll) With Fe(lll)

Control bioplastic (low concentration) (high concentration) 2.0

1.5 —

-

1.0 —
0.5+

Elastic Modulus (Pa)

H
B

[ b
o
3

>

0.0 —

Conventional
Plastic (PE)

¥HVI/03d

mo (e4/4¥8vo/03d D

ysiy (madravo/oad
1Sdwoooig
(3d) ‘ANOD

References

[1] E.A.K.D. Edirisinghe, C. Haddad, A.D. Ostrowski, ACS Appl. Bio Mater. 5, 4827-4837 (2022).
[2] C. Haddad, E.A.K.D. Edirisinghe, H. M. Brown, A.D Ostrowski, ACS Appl. Polym. Mater.
4, 859-867 (2022).

56



Atomistic simulation of polyolefin synthesis by organometallic catalyst:
Microscopic structural dynamics of the ion pair active species

Kentaro Matsumoto*

Department of Complex Systems Science, Graduate School of Informatics,
Nagoya University, 464-8601, Japan
*Corresponding author: kmatsumoto@nagoya-u.jp

Polyolefins are the most widely used polymer resin in modern society. Accordingly, substantial
efforts have been devoted to developing the olefin polymerization catalyst for the efficient
production and precise control of the microscopic structures of resulting polymers. While
understanding the precise mechanism of the polymerization is fundamentally important for
catalyst development, it remains challenging to experimentally observe the microscopic
processes of the polymerization. To address this, therefore, we have studied catalytic
polymerization from atomistic point of view using computational methods. Especifically, we
focused on the (pyridylamido)Hf(IV) complex, which attracts much attention as a novel catalyst
with high activity. As shown in Figure 1a, the ion pair active species of (pyridylamido)Hf(1V)
catalyzes the polymerization of a-olefin such as ethylene and 1-octene.

With molecular dynamics (MD) method and quantum mechanical (QM) method, we have
revealed that the conformational change of the ion pair active species is of fundamental
importance in the catalyst activation [1] and the stereocontrol of the polymerization [2]. In
addition, to study the structural dynamics of the ion pair active species during the
polymerization, we employed the RedMoon (RM) method [3][4], a computational method
which enables us to atomistically investigate molecular reacting system by alternately using the
MD method and the Monte Carlo (MC) method (Figure 1b). Our simulation has reasonably
reproduced the anion-dependent catalytic activity, and revealed the difference of the structural
dynamics of the active species with different anions during the polymerization in the real-time
domain, i.e., in the time scale of millisecond (1072 s) [5].

In the presentation, we will review and provide details of our work above.
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Fig. 1. (@) Schematic representation of a-olefin polymerization reaction catalyzed by ion pair
active species of (pyridylamido)Hf(IV) complex (b) A typical snapshot of the polymerization
reaction simulated by RM method: A monomeric ethylene (green stick) gets close to the active
site (orange sphere) and is inserted into the ethylene oligomer (yellow zigzag stick).
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Light scattering has long been used to investigate the size of various objects. At its very most
basic, laser diffraction is about the relationship between particle size and the angle and intensity
of scattered light. Light scatters more intensely and at smaller angles from large particles than
small particles. Every analyzer, from the first commercial prototype to the state-of-the-art LA-
960V 2 utilizes this principle. [1] As we know, natural rubber latex is a colloidal system in which
rubber particles are dispersed in water. [2] In fresh latex, these particles are primarily spherical,
but over time, as they aggregate, they gradually develop a pear-like shape. Additionally, small
amounts of proteins, resinous substances (including lipids), hydrocarbons, and minerals are
present in natural rubber latex (NR latex). These non-rubber components, particularly proteins
and lipids, form a surface layer around the rubber particles, imparting a negative charge that
helps maintain the latex’s stability. [3] It means our system can measure the size of fresh latex
also storage latex to check the size of the particle aggregation. This instrument can also show
the image of the shape by using an imaging unit as well.

Fig. 1. This is laser diffraction work, image from imaging unit and natural rubber.
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Carbon dots (CDs) are emerging as promising materials in various applications due to their
unique optical and good biocompatibility [1]. Recently, the use of natural precursors for
synthesizing CDs has gained significant attention for its sustainability and cost-effectiveness.
Mangosteen peels, a carbon-rich waste material, offer a compelling option for eco-friendly CDs
synthesis. However, the luminescence of CDs synthesized from mangosteen peels remains
challenging to reveal under UV light. Previous studies have addressed this issue by employing
passivating agents such as urea [2]. Despite these efforts, no study has yet reported the direct
synthesis of CDs from mangosteen peels without the use of passivating or oxidizing agents,
limiting the simplicity and eco-friendliness of the process. This study introduces a one-step
carbonization method for synthesizing CDs from mangosteen peels without the use of chemical
agents. The process involved carbonizing the mangosteen peels for two hours at various
temperature of 150°C, 180°C, and 210°C. Among these, photoluminescence analysis revealed
that the CDs synthesized at 210°C exhibited the highest intensity when excited at a wavelength
of 350 nm, with a prominent emission peak at 445 nm. Ultraviolet-visible spectroscopy revealed
an optical band gap of 4.08 eV, while transmission electron microscopy confirmed the average
size of the CDs to be around 4-8 nm. Fourier-transform infrared spectroscopy analysis
identified the presence of functional groups such as carboxyl, hydroxyl, and amine groups in
the nanomaterials. The CDs were further integrated into a surface plasmon resonance sensor to
explore their application in cholesterol detection. The CDs-based thin film demonstrated high
sensitivity, detecting cholesterol as low as 0.1 pM with a sensitivity of 0.001° uM™. This study
not only overcomes the challenge of synthesizing luminescent CDs from mangosteen peels
without chemical agents but also highlights their potential in advanced optical sensing
applications.
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Computer assistance has become indispensable in contemporary endeavors aimed at designing
medicines and materials beneficial to humanity. Material molecules exhibit specific structures
and properties, necessitating a profound understanding of molecular behavior at the atomic
level to tailor molecules that fulfill these criteria. Hence, computational methodologies capable
of delineating intricate hierarchical molecular chemical processes are imperative. Our research
group has pioneered a multiscale theory based on the 3D-RISM theory, a solvation theory for
complex molecular systems, integrated with quantum chemical calculation methods and
molecular simulations. This innovative approach empowers us to dissect essential chemical
processes pivotal for material molecular design.

In this talk, I will present those methodologies for the material design we have developed and
the program package, called the RISMiCal, that integrate them.[1-5]

0 @*w @

Q) The Reference Interaction Site-Model integrated Calculator

Fig. 1. Logo of the RISMiCal package and QR code for the program access.
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Water crisis and environmental deterioration are inextricably linked. Massive oily water
effluents cause instant and lasting threats to ecosystems and human health. Enormous demand
for efficient oil-water separation treatment has aided in developing superoleophilic-
superhydrophobic materials. This work demonstrates the fabrication of Cu(OH). microneedles
on Cu meshes via a facile chemical immersion process. High aspect ratio (length in um: width
in nm) needle-like Cu(OH): structures were formed at room temperature. The combination of
surface chemistry and needle-like microstructures significantly enhanced the
superhydrophobicity of the Cu mesh, with a water contact angle of 162.49°. An oil contact
angle value of 13.31° was also observed, allowing the oil droplets to spread over and permeate
the Cu mesh, resulting in oil-water separation. Oil-water separation efficiency for oleic acid,
engine oil, and diesel obtained in this work were 96%, 97%, and 98%, respectively. Hence, this
work opens a new insight into synthesizing versatile nanostructures for significant potential
water remediation in the oil and gas industry.

Fig. 1 Superhydrophobic-oleophilic Cu(OH). microneedles on Cu mesh for oil-water separation.
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Hydrophobic effects play important roles in a wide range of natural phenomena and engineering
processes, such as the coalescence of oil-in-water emulsions, air flotation of mineral particles,
folding of proteins, and assembly of amphiphilic polymers and biomembranes. In this talk, |
will review some of our experimental advances in characterizing hydrophobic interactions on
different material surfaces with varying degrees of hydrophobicity, which were achieved
through direct force measurements at polymer/water, self-assembled monolayer/water, and
deformable air/water or oil/water interfaces. Results will be shown on the effects of dissolved
gas, specific ions, and spontaneous cavitation of confined water film between approaching
hydrophobic polymer surfaces in degassed solutions. We have also quantified the interactions
between water-in-oil or oil-in-water emulsion drops and polyelectrolyte surfaces (i.e.,
zwitterionic, cationic and anionic), and elucidated the intrinsic wetting mechanisms of the
polyelectrolyte surfaces. It has been also found that the strength of hydrophobic interactions
does not monotonically change with the hydrophobicity (e.g., water contact angle or
wettability) of hydrophobic surfaces, which can be modulated by nanoscale surface structure
and chemistry. These results provide useful insights into the development of novel functional
materials and coatings for a wide range of engineering, bioengineering and environmental
applications.
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Knowledge of direct interactions between molecules has often been used to explain chemical
phenomena. However, in solutions, affinity often appears between molecules, although they are
not directly attracted to each other. In addition, strong affinities can appear between particles
that are directly strongly repelled. It is widely known as experimental results in liquid phases
that affinity between molecules, namely effective interaction, significantly depends on
thermodynamic conditions such as temperature, concentration of other solutes, and pressure.
This means that explanations of phenomena based on direct intermolecular interactions are only
partially valid and that statistical mechanics studies based on direct intermolecular interactions
are needed.

In this talk, I discuss one of the unexpected examples. Negatively charged particles repel each
other in a vacuum due to the direct Coulomb repulsion. However, we often observe the effective
attraction between negatively charged proteins in an electrolyte solution. This effective
attraction only appears at a certain electrolyte concentration. For example, Zhang et al. have
reported the reentrant condensation of negatively charged proteins in an electrolyte solution
that contains multivalent cations. The attraction appears only at mM-order electrolyte
concentration. These results mean that the effective interaction between negatively charged
proteins changes from repulsive to attractive and from attractive to repulsive as the electrolyte
concentration increases. These reentrant behaviors regarding effective interaction completely
differ from the usual screened Coulomb interaction explained in textbooks.

We have studied this phenomenon using statistical mechanics theory and molecular
simulations [1-6]. Our calculated results also demonstrate the effective attraction and reentrant
behaviors when the Coulomb interaction is larger than the thermal energy. Based on our results,
we explain the mechanism in this talk.

Recently, similar reentrant behaviors were discovered in the various experimental results, and
the universality is discussed in electrolyte solution systems containing multivalent cations. For
example, DNA compaction also shows similar reentrant behavior. This effective interaction
must be important to understand the construction of nanostructures in biological systems.
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Gold nanoparticles have garnered significant attention in nanoscience and nanotechnology due
to their unique electronic, chemical, and optical properties, especially their plasmonic effects.
In this study, we present a new and scalable photochemical method for synthesizing small-sized
gold nanoparticles in alcoholic solvents, using a photolatent base, or photobase, for the first
time. This method leverages an oil-soluble photobase derived from an amidine base (PLB1193,
as illustrated in the following scheme). Upon exposure to UV light, this photobase undergoes
Norrish type | cleavage, generating primary radicals and releasing a potent base. These radical
species are crucial for reducing gold ions to their atomic form, which enables nanoparticle
growth.

We systematically examined the effects of different solvents, stabilizers, and irradiation
parameters in batch conditions, and successfully adapted this approach to a commercially
available photochemical reactor. Additionally, we demonstrated that PLB1193 is an effective
reducing agent for producing gold nanoparticles in acrylate resins, which opens new avenues
for nanocomposite applications. This research introduces a promising method for utilizing
photobases and photoacids in the preparation of gold and potentially other noble metal
nanocomposites, creating pathways for future exploration in this field.
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Fig. 1: Photochemical cleavage of the amidine derivative PLB-1193 to release of DBN and
simultaneous preparation of GNPs.
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Magnesium diboride (MgB:) is a superconducting material with the highest critical temperature
(Tc) among the non-oxide based superconductors [1]. There are two common ways to fabricate
the material, namely via the in-situ and ex-situ method. Relatively, ex-situ MgB: has a higher
packing factor than that of its in-situ counterpart [2]. However, connectivity among the grains
of the latter is much stronger. Hence, improving grain coupling is crucial for increasing the
critical current density (Jc) of ex-situ MgB.. In this regard, enhancing the flux pinning capability
of the material is equally crucial to warrant it for high currant and high magnetic field
applications. In this study, we aim to enhance Jc of ex-situ MgB: bulks via additions of different
dopants including Mg, B4C, Dy>0s. It was found that those dopants did not degrade the onset
of T¢ appreciably while causing variation in the fraction of the different phases formed. The
effects of the additives on the overall electromagnetic properties of the samples are presented
and discussed.
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Functional materials are those that are engineered to a specific purpose and through a targeted
approach. The purposes can single out chemical, physical, mechanical or other properties of the
material and the approach generally demands the development of new procedures. Among the
strategies for chemically functionalize a material, thiol-ene click chemistry has been often cited
as simple and straightforward [1]. Nevertheless, when applied for the generation of nano- to
micropatterns on a surface, the effectiveness of the chemistry is limited by laborious procedures
such as microcontact printing or dip-pen lithography [2]. In this work, we propose to overcome
those limitations through the use of a one-step and maskless photoassisted micropatterning of
a surface. In order to do that, important reaction parameters such as selection of photoinitiator
and wavelength of excitation were adjusted. The grafting of different functional groups, such
as carboxylic acid and hydroxyl (Scheme 1), onto the surface was thoroughly analyzed and
micropatterns were generated.
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Fig. 1. Scheme of photoassisted functionalization of self-assembled monolayers.
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photodeposition method with highly photocatalytic activity

Anukorn Phuruangrat'*, Yothin Chimupala?, Asanee Somdee®, Budsabong Kuntalue?,
Titipun Thongtem?®, and Somchai Thongtem?®

!Division of Physical Science, Faculty of Science, Prince of Songkla University,
Hat Yai, Songkhla 90112, Thailand

2Department of Industrial Chemistry, Faculty of Science, Chiang Mai University,

Chiang Mai 50200, Thailand
3Faculty of Science, Energy and Environment, King Mongkut's University of Technology
North Bangkok, Rayong Campus, Rayong 21120, Thailand

“Advanced Scientific Instruments Unit, Faculty of Science,Chiang Mai University,
Chiang Mai 50200, Thailand

*Materials Science Research Center, Faculty of Science, Chiang Mai University,
Chiang Mai 50200, Thailand

*Corresponding author: phuruangrat@hotmail.com

0.5wt%, 1.0wt% and 3.0wt% Pt/ZnO nanocomposites synthesized by photoreduction
deposition method were used for evaluation UV-light-driven photocatalytic degradation of
methylene blue (MB). Phase and composition of heterostructure Pt/ZnO nanocomposites were
indexed to hexagonal ZnO phase without the detection of face center cubic Pt structure by XRD
ananlysis. FTIR and Raman spectra of heterostructure Pt/ZnO nanocomposites show slightly
shifted with respect to pure ZnO sample because of the strong chemical interaction between
metallic Pt nanoparticles and hexagonal ZnO nanorods. SEM images of heterostructure Pt/ZnO
nanocomposites show the spherical Pt nanoparticles decorated on surface of nanorods as petals
of flower-like ZnO structure. According to the photocatalytic experiment, the loaded Pt played
the role in preventing the recombination of photo-excited electrons/photo-induced holes and
enhancing the photocatalytic reaction of ZnO. In this research, 0.5wt% Pt/ZnO nanocomposites
have the best UV-light-driven photocatalytic degradation of MB because metallic Pt
nanoparticles is a good electrical conductor.

Fig. 1. Low and high magnification SEM images of 3.0% Pt/ZnO samples.
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High-performance liquid chromatography (HPLC) remains a vital tool for analyzing
pharmaceutical compounds, known for its high sensitivity, accuracy, and capacity to handle
complex sample matrices [1]. With the growing emphasis on combination therapies in the
pharmaceutical industry, there is an increasing need for efficient methods capable of
simultaneously detecting and quantifying multiple active pharmaceutical ingredients [2]. This
study presents the development and validation of a high-performance liquid chromatography
(HPLC) method for the simultaneous quantification of levofloxacin HCI and salicylic acid in
pharmaceutical formulations. The method employs an isocratic elution with a mobile phase
consisting of 2% v/v acetic acid in mixture of water and methanol (7:3), operating at flow rate
of 1 mL/min, yielding a total runtime of 35 minutes. Retention times were observed at 5.0
minutes for levofloxacin HCI and 27.0 minutes for salicylic acid. The method demonstrated
high specificity, excellent linearity (R? > 0.996), and sensitivity, with acceptable limits of
detection (LOD) and quantification (LOQ). This validated approach provides a reliable and
efficient solution for the quality control of pharmaceutical formulations, enabling the
simultaneous detection of both substances within a single injection.
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Fig. 1. Chemical structure of levofloxacin HCI (a) and salicylic acid (b).
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Over the past decade, high-performance liquid chromatography (HPLC) has largely replaced
spectroscopic techniques and gas chromatography in drug analysis [1]. The increasing demand
for combination drug therapies has created a need for methods that can simultaneously detect
and quantify multiple active pharmaceutical ingredients (APIs) in a single formulation [2]. The
validated high-performance liquid chromatography (HPLC) methods for the simultaneous
determination of levofloxacin hemihydrate-diclofenac diethylammonium in pharmaceutical
formulations were developed. The method employs a gradient elution of a mixture of 0.1% w/v
phosphoric acid in water and acetonitrile, achieving retention times of 6.4 minutes for
levofloxacin hemihydrate and 18.5 minutes for diclofenac diethylammonium. The developed
methods demonstrated good specificity, linearity (R? > 0.999) (Fig. 1), and sensitivity, with
acceptable limits of detection (LOD) and limits of quantification (LOQ), which may provide
efficient and reliable analytical tools for the quality control of pharmaceutical formulations,
enabling the detection of multiple compounds in a single injection.
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Fig. 1. Standard curve of levofloxacin hemihydrate (left) and diclofenac diethylammonium (right).
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The aim of this study was the development of novel chitosan (CS)/ polyvinyl alcohol (PVOH)
based film intended to be used as active packaging material. The rambutan peel extract (RPE)
and cellulose nanofiber (CNf) were prepared and used for the fabrication of CS/PVOH
nanocomposite. The nanocomposite films were evaluated for their mechanical properties, water
contact angle, swelling behavior, water solubility, UV-blocking and antioxidant activity. We
found that the nanocomposite films incorporated with CNf exhibited enhanced elastic modulus
and water contact angle, while the swelling and solubility were reduced confirming that the
improved hydrophobicity and water resistance. In addition, the composites doped with RPE
demonstrated active properties, including UV-blocking and antioxidant activity. Consequently,
the fabricated chitosan/polyvinyl alcohol nanocomposite films could be an alternative candidate
to be used as active films for food packaging material.
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This study focus on the feasible properties of natural rubber (NR) and polylactic acid (PLA)
blends for biodegradable bag from blow molding process. NR is produced from plants and is
classified as a biopolymer. A polymer is a chemical compound with large molecules made of
many smaller molecules of the same kind. Some polymers exist naturally and others are
produced in laboratories and factories. PLA is also known as PLA, is a thermoplastic monomer
derived from renewable, organic sources such as corn starch or sugar cane. Using biomass
resources makes PLA production different from most plastics, which are produced using fossil
fuels through the distillation and polymerization of petroleum. To produced the biodegradable
bag from blow molding processes, the compatibility and performance of the NR/PLA blends
can be analyzed Fourier Transform Infrared Spectroscopy (FTIR), differential scanning
calorimetry (DSC), melt flow index (MFI) and tensile testing are being characterized these
polymer blends. FTIR results indicate chemical functional group interactions between NR and
PLA, while DSC measurements present modification in thermal transitions, indicating effective
blend formulation. MFI values exhibits the possible flow of polymer blends for blow molding
process. Finally, tensile testing shows significant performance in mechanical properties. Lower
NR content at 15 parts per hundred of rubber (phr) with PLA at 85 phr possesses promising
characteristics for blow molding of biodegradable bag, especially the highest MFI. This work
represents biodegradable polymer blend suitability for blow molding process.
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We present audible sound damping with an organogel comprising binary gelators, a surfactant
AOT (sodium bis(2-ethylhexyl) sulfosuccinate) and p-chlorophenol. We talk about organogel
structures and properties, which are in relation with sound damping.

We need environmental-friendly materials, such as easy-to-construct, or easy-to-waste systems.
If we could replace conventional inorganic materials to softmaterials, the latter would serve as
more simple and easy-to-mold material. The organogels in our current study is an option,
because they can be easily decomposed adding water: as a protic solvent disturbs the hydrogen
bonding in the system.

We basically follow our previous reports [1-3] regarding the organogel synthesis. Briefly, AOT
and p-chlorophenol were dissolved in organic solvents (cyclohexane, 2,2,4-trimethylpentane,
and m-xylene). Both solutions were mixed to obtain organogel spontaneously. The system was
once heated to 100 °C to have a sol phase, and stayed at rest down to room temperature to
reobtain the gel phase. This process was repeated at least for three times to prepare an isotropic
organogel.

Sound damping measurements were
performed using an acrylic cylinder,
connecting the sound-source and detector
boxes. The former contains a loud speaker
varying 100—14,000 Hz, and the latter has
a sound level meter (Rion). We use the A-
and Z-frequency weighting in each
damping dataset.

Figure 1 shows an SEM image of the
organogel synthesized in m-xylene, as a
typical. The high-order organogel network
indicate a fibrous network, with the length
and diameter ~20 pm and <1 pm,
respectively. Meanwhile, the present ‘/ .
systems damp the audible sound at least 20~ Fig. 1. The SEM image of 0.20 mol dm™
dB. We suggest that we may apply these  organogel synthesized in m-xylene.
organogels to a sound barrier, with easier

construction processes compared to conventional metal materials.
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Thermoplastic vulcanizate (TPV), which is based on bromobutyl rubber (BIIR) and
polypropylene (PP), combines the good melt-processability and recyclability of PP with its
excellent elasticity [1-2]. In the structure of BIIR, there are a few bromines that have a polar
component of about 1.8%. When BIIR is mixed with PP, it causes poor compatibility due to a
non-polar PP. This research aims to prepare TPV from BIIR and PP by the melt mixing process.
The ratio of rubber to plastic was fixed at 65:35. Then, polypropylene grafted maleic anhydride
(PP-g-MA) was added as a compatibility enhancer at different concentrations. The mechanical
properties of the TPV with and without a filled compatibilizer were studied. The results showed
that the tensile strength was significantly increased when PP-g-MA was added, indicating better
compatibility between BIIR and PP. The addition of PP-g-MA also resulted in an increase in
tear resistance, which suggests enhanced adhesion between BIIR and PP [3-4]. Furthermore,
all TPVs maintain a similar hardness Shore A. This work could be applied to some specific
TPV applications, especially for the recycle TPV products.
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In this research, the polymer blends between bio-based polybenzoxazine (V-fa) and
polydimethylsiloxane (PDMS) were synthesized at V-fa:PDMS ratios of 1:1, 1:2, 1:4, and 2:3.
y-Aminopropyltriethoxysilane (KH550) was used as coupling agent. The chemical structure
was characterized using Fourier Transform Infrared Spectroscopy (FT-IR), which indicated the
formation of specific bonds between poly(V-fa) and PDMS. The disappearance of the peak
corresponding to -OH groups suggested their involvement in the cross-linkage between two
polymers. The thermal properties were determined by a differential scanning calorimeter
(DSC). The results showed that increase of glass transition temperature (Tg) with increasing
PDMS from 229°C (at a 1:1 ratio) to 265 °C (at a 1:4 ratio). Moreover, thermogravimetric
analysis (TGA) was used to determine thermal stability of the blends. The TGA thermogram
revealed that as the PDMS content increased, the char yield decreased from 23% to 12%. The
decomposition temperature at 10% weight loss ( Tq10) increased with the addition of PDMS,
rising from 362 °C (at a 1:1 ratio) to 392 °C (at 1:4 a ratio). Additionally, the maximum
decomposition temperature ( Tgmax) decreased as PDMS content increased, from 571 °C (at a
1:1 ratio) to 534 °C (at a 1:4 ratio).
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In this research, the blends between bio-based polybenzoxazine (V-fa) and polycarprolactone
(PCL) with different molecular weights (M) of 14,000 and 80,000 Da were prepared at the
PCL contents varied at 80, 90, and 95 wt%. y-Aminopropyltriethoxysilane (KH-550) was used
as cross-linking agent. The chemical structures of the polymer blends were characterized by
Fourier Transform Infrared Spectrometer (FT-IR). The spectra revealed that hydrogen bonds
between two polymers were observed. Moreover, the VV-fa and PCL were cross-linked when
KH-550 was applied. Thermal properties were determined by thermogravimetric analyzer
(TGA). The results of the blends with KH-550 demonstrated that both the decomposition
temperature (Tamax) and char yields were increased with the molecular weight of PCL. In
addition, at the same molecular weight, when the contents of PCL increased, Td,max Was slightly
increased from 426 to 429 °C, but char yield was decreased. However, these values had no
significant difference when no KH-550 was used.
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The theoretical evaluation of solvation structures is essential for understanding the properties,
structures, and functions of solvated biomolecules, polymers and materials. The Extended
Molecular Ornstein-Zernike (XMOZ) theory provides a framework for determining solvation
structures that explicitly consider solvent molecular orientation by iteratively solving the
nonlinear coupled equations [1]. While this theory evaluates theoretically highly accurate
solvation structures, it has significant drawbacks in terms of memory consumption due to
convergence acceleration and intermolecular potential calculation. In this study, we propose a
new method to accelerate the convergence to improve the applicability of the XMOZ theory.
First, we developed an Anderson method for the XMOZ theory which is an extension of
Anderson method [2] for the 3D-RISM theory [3]. In addition, we proposed a Projection
Modified Direct Inversion in the Iterative Subspace (PMDIIS) method and a Projection
Anderson (PA) method. Unlike the conventional MDIIS method [1,4] or the XMOZ-Anderson
method, these methods reduce memory requirements by limiting the correlation functions to be
stored to selected low order correlation functions. Application of these methods to systems of
organic compounds infinitely diluted in water demonstrated their effectiveness (Fig. 1).
Anderson method showed faster convergence with fewer iteration vectors compared to MDIIS
method. Furthermore, in PMDIIS and PA methods, if the most convergence limiting portions
of the correlation function are included as components for MDIIS or Anderson methods, these
methods achieved comparable convergence rates to MDIIS or Anderson methods while
requiring less memory.
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Fig. 1. Memory usage MDIIS, PMDIIS, Anderson, and PA each stored 7, 7, 5, and 5 iteration
vectors, respectively.
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The rubber sector in Laos plays a crucial role in the national economy, providing livelihoods
for numerous smallholder farmers. While the rapid expansion of rubber plantations in the past
led to deforestation, recent price declines have slowed this trend. However, Lao rubber farmers,
who primarily export unprocessed latex to neighboring countries like Vietnam and Thailand,
remain disconnected from the sustainability initiatives driven by downstream industries. This
disconnect is exacerbated by limited access to processing facilities and a lack of government
support, hindering their ability to participate in sustainable value chains and benefit from
initiatives like the EUDR. To address this, Laos needs to prioritize better value chain
management, including increased domestic processing capacity and support for smallholders to
adopt sustainable practices. This will not only ensure the inclusion of Lao farmers in global
markets but also contribute to the development of credible regional traceability systems and
address the key drivers of deforestation. By fostering collaboration between the government,
industry players, and smallholders, Laos can unlock the full potential of its rubber sector while
ensuring environmental sustainability and economic growth.
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New biofilms with Momordica cochinchinensis (Gac Fruit) extract were successfully prepared
from modified palm oil (MPO). The chemically modified structure of palm oil was obtained
via thiol-ene click reaction using 2-Mercaptoethanol and Darocurl173 as photoinitiator. The
reaction was performed under UV light irradiation with a 400W mercury lamp for 2h. The MPO
had 95% hydroxyl functionalization. In addition, the chemical structure was confirmed through
'H-NMR and FT-IR spectroscopy. The waterborne polyurethane preparation of MPO showed
a well-dispersed particle size of 210 nm and zeta potential of -40.4 mV. Moreover, the
Momordica cochinchinensis (Gac fruit) extract content of 0, 10, 15 and 20%wt was studied as
a potential skincare application. The WPU film exhibits transparency and high gloss with
increasing the Momordica cochinchinensis extract content. The WPU films showed that the
effective introduction of the Momordica cochinchinensis extract with a minimum of 10 %wt
significantly demonstrated the non-cytotoxic effects on the human dermal fibroblast (HDF) cell
line. Increasing the Momordica cochinchinensis extract in WPU films demonstrated the
cytotoxic effects that increased cell survival. These results suggest that this WPU film is a
promising eco-friendly option for facial mask applications, meeting current consumer demands
for sustainable products.
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This study explores how different sulfur vulcanization systems influence the mechanical
properties of natural rubber (NR) latex-dipped products. Sulfur vulcanization, widely used for
its cost-effectiveness [1], and process simplicity, enhances NR's mechanical performance by
creating various sulfidic crosslinks. Concentrated NR (CNR) latex films were subjected to
different sulfur vulcanization systems and concentrations to evaluate their effects on tensile
strength, elongation, and elasticity. Using Atomic Force Microscopy (AFM) with PeakForce
Quantitative Nanomechanical Mapping (QNM), the study assessed the uniformity of Young's
modulus across the pre-vulcanized latex films.[2] Films treated with the conventional
vulcanization (CV) system exhibited higher tensile strength and elongation at break despite a
lower crosslink density compared to those processed with efficient vulcanization (EV).
Consistent nanomechanical properties observed across the films suggest that specific sulfidic
crosslinks play a pivotal role in optimizing mechanical performance. The findings offer a deeper
understanding of the relationship between vulcanization techniques and mechanical
enhancement, supporting improvements in latex-dipped products for industrial applications.
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Fig. 1. Young modulus distribution in prevulcanized CNR film with varying sulfur
concentration: Insights from Nanomechanical Mapping.
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Deproteinized natural rubber (DPNR), characterized by its low protein content, forms a
structural network primarily of phospholipids, unlike concentrated NR (CNR), which relies on
both protein and phospholipid networks. While natural networks play a role, the performance
of DPNR films is primarily influenced by the crosslinked network created during vulcanization.
Sulfur-based vulcanization is astandard technique in the rubber industry, valued for its
simplicity, cost-effectiveness, and ability to enhance mechanical properties. This study
investigates the effects of different sulfur vulcanization systems and concentrations on the
mechanical properties of DPNR latex-dipped films. Using Atomic Force Microscopy (AFM)
with PeakForce Quantitative Nanomechanical Mapping (QNM), pre-vulcanized DPNR films
demonstrated uniform Young’s modulus distribution, indicating improved mechanical
properties compared to the CNR. Films produced using the conventional vulcanization (CV)
system exhibited superior tensile strength and elongation at break. This research underscores
the critical interaction between vulcanization methods, sulfur content, and non-rubber
components (NRCs) in optimizing the mechanical performance of NR latex products.
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Natural Rubber (NR) latex, a colloidal biopolymer composed of rubber particles suspended in
water, is prone to rapid destabilization, even at ambient temperatures, leading to coagulation
and unpleasant odors that compromise its usability. To prevent spoilage, preservatives are
added during storage. Currently, ammonia serves as the primary preservative, while tetramethy!l
thiuram disulfide/zinc oxide (TMTD/ZnO) acts as a secondary agent. However, TMTD/ZnO is
a carcinogenic compound that forms nitrosamines, raising health concerns. This study
investigates the performance of new preservative compared to TMTD/ZnO across different
storage durations. The results indicated that both TMTD/ZnO-preserved NR latex (CNR-600-
TZ) and the new preservative-treated latex (CNR-600-A) met 1SO standards for quality. While
the mechanical stability time (MST) of CNR-600-TZ increased with prolonged storage, CNR-
600-A exhibited higher MST during short-term storage but decreased after 84 days. Both
formulations maintained volatile fatty acid (VFA) numbers below 0.06 over the entire 84-day
period, indicating effective bacterial inhibition. Gel content rose progressively with storage in
both samples. Initially, the yellow index (Y1) was 13.8 for the CNR-600-TZ and 8.2 for CNR-
600-A, but after 84 days, the new preservative resulted in a higher Y1. Atomic force microscopy
(AFM) was used to investigate the topography and nanomechanical mapping of CNR latex.
These findings demonstrate that the new preservative offers a viable, safer alternative to
TMTD/ZnO, sustaining the latex’s stability and quality over storage time.
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Fig. 1. Preservation strategies for NR latex: comparing traditional TMTD/ZnO with a new,
safer preservative system.
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Silica is extensively utilized as a reinforcing filler in the rubber industry due to its ability to
enhance the durability and mechanical strength of rubber products. However, natural rubber
(NR) reinforced with silica often encounters compatibility issues arising from the polarity
incompatibility between NR and silica, which negatively impacts the mechanical properties of
the composite. Therefore, improving the compatibility between silica and NR is essential for
enhancing the performance of rubber compounds. This study employed a grafting technique to
bond a silane coupling agent (KBM-502) onto saponified skim natural rubber (SSNR) through
UVA irradiation. The silane functions as a coupling agent between silica and NR, facilitating
better interaction. Optimal grafting conditions were determined to be 1 phr of KBM-502, 5 phr
of benzoyl peroxide (BPO), and 8 minutes of UVA irradiation, which significantly improved
the interfacial compatibility between silica and rubber. The results demonstrated that the grafted
SSNR (G-SSNR) considerably enhanced silica dispersion, improved curing characteristics, and
increased the mechanical strength of the rubber compounds. This approach represented a
promising strategy for the development of high-performance natural rubber materials,
particularly in applications where superior mechanical properties were required.
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Fig. 1. Proposed mechanism for silica-filled NR compounds using G-SSNR
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Small rubber particles (SRPs), derived from skim latex — a byproduct of concentrated natural
rubber (CNR) latex production — contain a high concentration of non-rubber components
(NRCs), particularly proteins. These proteins influence the network structure of SRP-based
films, affecting their mechanical performance. [*? This research study investigates how protein
content and sulfur vulcanization systems influence the mechanical properties of latex-dipped
films made from SRP. Films were prepared using SRP and deproteinized natural rubber latex
(DPNR), applying varying sulfur concentrations and vulcanization systems. Atomic Force
Microscopy (AFM) with PeakForce Quantitative Nanomechanical Mapping (QNM) was used
to analyze Young’s modulus distribution across the surfaces of pre-vulcanized films. Results
revealed that DPNR films, with their more uniform Young’s modulus distribution,
demonstrated superior tensile strength, while SRP films exhibited faster vulcanization rates
leading to over-vulcanization, which limited interparticle crosslinking during post-
vulcanization and resulted in stiffer films. The findings underscore the critical impact of protein
and sulfur content on the mechanical properties of latex-dipped films, offering insights for
optimizing SRP-based materials in industrial applications.
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Fig. 1. Young’s modulus distribution: SRP films show excessive interparticle crosslinking,
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Climacteric fruits are susceptible to spoilage after harvesting. One of the key factors, effecting
deteriorate rate of climacteric fruits is the concentration of ethylene gas. Thus, controlling
concentration of this plant growth phytohormone is a promising way of prolonging climacteric
fruit shelf-life. The emerging technology used to date to extend the shelf-life of these fresh
produce is utilizing an active packaging incorporating ethylene scavenger fillers. Titanium
dioxide (TiO:) is among the most investigated ethylene scavenger fillers due to its easy
preparation, and low toxicity and production cost. However, TiO: is only active upon UV
irradiation due to its wide energy band gap, and easy recombination of electron-hole pairs. In
this study, we focus on developing high performance degradable active packaging that can be
used to extend shelf-life of climacteric fruits from polylactide (PLA)/poly(ethylene adipate-co-
terephthalate) (PBAT) and various metal-doped TiO. composites. Metal-doped TiO: particles
were successfully synthesized by a simple sol-gel method and fully characterized by various
techniques, including powdered X-ray diffraction (XRD), scanning electron microscope
(SEM), energy dispersive X-ray spectroscopy (EDS), and dynamic light scattering (DLS). The
successfully prepared metal-doped TiO- particles were then incorporated into PLA/PBAT blend
films to make composite films which were found to have high physical transparency.
Incorporation of metal-doped TiO: slightly improved thermal stability of composite films (Tas
= 340-344 °C) compared with pristine PLA/PBAT films (Tgs = 340 °C). All the prepared
composite films were also able to degrade on-demand by stirring in a 3M KOH aqueous
solution for 3 h at ambient temperature. Future study involves investigating mechanical
properties as well as the ability to extend storage life of climacteric fruits of the prepared
composite films.
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This study addresses a crucial challenge in the medical industry: minimizing allergic reactions
caused by natural latex proteins. By optimizing the conditions for manufacturing gloves from
deproteinized natural rubber (DPNR), this research aims to reduce residual allergenic proteins
in high-ammonia (HA) latex gloves. The study evaluated the effects of surfactants and alkalis
on protein removal, focusing on sodium lauryl sulfate (SDS) and sodium hydroxide (NaOH) as
additives. The residual protein levels were quantified using the Lowry method, while allergenic
protein profiles were assessed with sodium dodecy! sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE). Results indicated that NaOH effectively disrupts ester bonds within the latex
matrix, significantly reducing allergenic proteins. This work demonstrates the potential of
DPNR latex to improve the hypoallergenic quality of natural rubber gloves, enhancing safety
for medical and consumer applications.
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Fig. 1. SDS-PAGE profile of residual allergenic proteins in serum and cream fraction of DPNR
latex, demonstrating effective protein reduction across various SDS and NaOH concentrations.
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In this study, we investigated the preparation of polylactic acid (PLA) composites enhanced
with environmentally friendly cassava pulp (CP) and cassava starch (CS). The study aimed to
optimize the blend ratio of these cassava-based materials with PLA to improve mechanical
properties and biodegradability. Six biocomposites were prepared with a fixed 40% PLA
content and CP(g) to CS(g) ratios of 1.0:1.5, 1.0:1.2, 1.0:1.0, 1.2:1.0, and 1.5:1.0. The addition
of CP enhanced the composites' toughness and hardness, with tensile strength increasing from
3.56 MPa at 0% CP to 6.96 MPa at 26.53% CP. However, TGA results indicated a reduction in
thermal stability with higher CP content. SEM images showed a homogeneous distribution of
TPS and CP, though surface roughness became more pronounced at increased CP levels,
leading to visible phase separation between CP and CS, which likely contributed to the observed
reduction in thermal stability. In conclusion, PLA/CS/CP biocomposites exhibit effective
molding capabilities and represent a more sustainable material option for various applications.
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This research focused on developing a pH-responsive film based on a poly(vinyl
alcohol)/carboxymethyl cellulose (PVA/CMC) composite combined with anthocyanin, a
natural pH indicator extracted from butterfly pea flower (ABA). Coconut husks were treated
and bleached with NaOH and H:O: before undergoing carboxymethylation. The bleached
coconut husks were converted into CMC through alkalization, followed by etherification with
NaOH and CICH2COOH in an alcoholic medium. The CMC/PVA film, incorporating ABA as
a natural pH indicator, was prepared via casting with varying anthocyanin contents. The PVA-
to-CMC ratio and ABA content significantly influenced the mechanical properties and pH
sensitivity of the ABA-PVA/CMC films. Notably, films with a PVA/CMC ratio of 1:1 exhibited
the highest tensile strength and uniform dispersion. Additionally, ABA-PVA/CMC films
displayed strong pH sensitivity, changing color distinctly at different pH levels.
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This research focuses on developing a splint material from thermoplastic elastomer natural
rubber (TPNR) with corn starch that can be reusable and biodegradable. The mixing compounds
of STR5L, ethylene-octene copolymer (EOC), and corn starch was performed in the internal
mixer at 80 °C for 45 min. The effect of corn starch content at 0, 30, 50, 70, and 100 phr was
investigated for mechanical properties, soil burial degradation, and accelerated weathering.
Moreover, the morphology of the sample composite before and after soil burial degradation and
accelerated weathering were characterized. The composite with 50 phr of corn starch content
showed the highest tensile strength. The weight loss of the composite with corn starch content
at 0, 30, 50, 70, and 100 phr after 4 weeks of soil burial degradation were 0, 5.8, 7.0, 10.0, and
10.2%, respectively. After accelerated weathering for 7 days, the tensile strength was trended
to increase with increasing corn starch content. In addition, usability assessments evaluated
shape-changing properties upon heating and material recovery for reuse. The composite with
corn starch at 30 phr showed flexibility and softness when heat was applied. These properties
enable efficient shape transformation and recovery, supporting its suitability for first-aid splint
applications while still maintaining biodegradability and high tensile strength, making it the
most promising candidate for medical device applications.

- -

Fig. 1. Thermoplastic elastomer-starch composite for first-aid Splint.
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Rigid Polyurethane foam (RPUF) is the most widely used. Nonetheless, it is high ignitability.
In order to guarantee safety, the incorporation of flame retardant is required [1]. In this work,
the improvement of flame-retardant performance of RPUF is studied using layer by layer (LbL)
techniques [2], containing intumescent flame retardant ( IFR) : Ammonium dihydrogen
phosphate, Neopentyl glycol and Melamine in the ratio of 2:1:1%wt. For the optimum coating
condition, it was found that the ratio of polyethyleneimine and deionized water 1: 2% wt
provided the suitable viscosity solution for coating and takes less drying time 30 minute at 150
oC and 75%wt of IFR capable of improving the flame-retardant properties of RPUF. The result
of Ignitability test revealed that 75%wt of IFR can effectively coat on RPUF and substantially
improve its flame-retardant properties by suppressing the melt dripping during flammability
and immediately extinguishing flame after removing the ignition.
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In this study, carboxymethyl cellulose (CMC) from coconut husk was employed as a cost-
effective and environmentally friendly adsorbent to eliminate methylene blue (MB) dye from
aqueous solutions. The adsorption behavior of MB was analyzed through isothermal adsorption,
adsorption kinetics, and thermodynamics. Coconut husks were treated and bleached with NaOH
and H:0O: before undergoing carboxymethylation. The bleached coconut husks were converted
into CMC through alkalization, followed by etherification with NaOH and CICH.COOH in an
alcoholic medium. CMC from coconut husks demonstrated a 95% higher MB adsorption
capacity compared to coconut husk powder and coconut husk cellulose. Adsorption kinetics
indicated that MB adsorption on modified cellulose followed the Freundlich isotherm model
and the pseudo-second-order kinetic model, suggesting a predominant chemisorption
mechanism. Thermodynamic analysis further confirmed that the adsorption process was
spontaneous and exothermic. The results of this study show that CMC from coconut husk has
the potential to be an effective and sustainable adsorbent for removing MB dye from aqueous
solutions.
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Polyglycolic acid (PGA) is a biodegradable polymer widely used in various applications,
particularly in the packaging industry, where it serves as a sustainable alternative to
conventional plastics by promoting biodegradability and reducing environmental impact. Its
significance extends to the medical domain, prominently in the fabrication of wound sutures.
This study investigates the synthesis of PGA via an azeotropic polymerization process,
conducted at temperatures ranging from 110 to 180 °C over a reaction time of 5 to 8 hours.
Toluene was employed as the solvent, while tin (Il) octanoate was used as a catalyst at
concentrations between 0.03-1%. Following synthesis, the resultant PGA products were
subjected to a comprehensive analysis of their physical and chemical properties to assess their
quality and potential applicability.

Fig. 1. Polyglycolic acid synthesis
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Palm oil is a type of vegetable oil that has a lot in Thailand, it can be obtained from shell and
seed of palm fruits. Unpurified palm oil from shell is called crude palm oil (CPO) and
unpurified palm oil from seed is called crude palm kernel oil (CPKO). Surprisingly, there are
few literatures on both CPO and CPKO in rubber compound. Thus, the objective of this work
was to study the effect of these both types of palm oil on the properties of rubber compound,
allowing to be alternative oil to replace petroleum oil in rubber compound. The rubber
compound formulations with both CPO and CPKO were developed and compared their
properties, including Mooney viscosity, curing time, bound rubber, and mechanical properties.
It was found that there were not significant differences on Mooney viscosity and bound rubber
of both palm oil formulations. However, the formulation with CPO had longer scorch time and
curing time because CPO represented higher fatty acid than CPKO. The fatty acid can neutralize
base accelerator in the rubber compound. Moreover, the formulation with CPO had higher
Tensile 100% and Tensile 300% (around 10%) because CPO exhibited higher viscosity than
CPKO. While there were not significant differences on tensile strength between both palm oil
formulations. This study displays the possibility to use both crude palm oil and crude palm
kernel oil in the rubber compound depending on the rubber applications.
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Natural rubber (NR) is a versatile material known for its elasticity and flexibility, widely used
in various industries such as automotive, manufacturing, and consumer goods. It exhibits high
tensile strength and resilience, making it an essential component in products such as tires, seals,
and gaskets. Recycled polypropylene (rPP) is a thermoplastic waste which can be obtained by
the most of plastic products. The combination of NR and rPP could enhance thermal resistance
and mechanical strength of this thermoplastic elastomer (TPE). Differential Scanning
Calorimetry (DSC) is a technique used to analyze the thermal properties of materials. DSC
provides valuable insights into the phase transitions, glass transition temperature, and melting
behavior of materials, allowing for optimization in product development and processing.
Dynamic Mechanical Analysis (DMA) can be used to characterize mechanical properties of
this TPE as a function of temperature. This study explores the properties and benefits of TPE
at different concentrations of NR/rPP to enhance material performance and application
efficiency in industrial settings.
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Natural rubber (NR), primarily derived from the latex of Hevea brasiliensis, is widely utilized
in various industrial applications due to its high elasticity, resilience, and tensile strength [1-2].
However, its molecular structure is not stable based on the non-rubber components or storage
hardening phenomenon [1], this generates some problems in the rubber industry. So, this study
explores the use of a natural stabilizer (NS) from agricultural waste as waste corn meal to reduce
storage hardening and maintain mechanical properties of NR. Various concentrations of NS
were blended into NR, and the samples were compared between 0 and 1 week. Analytical
techniques, such as Fourier transform infrared spectroscopy (FTIR), and Wallace plasticity (Po)
and plasticity retention index (PRI) measurements, were employed to assess the chemical and
mechanical stability of the NR/NS samples. The samples are being characterized to compare
NR with and without NS for both 0 and 1 week. We hope that this type of NS could be applied
as a natural stabilizer for Standard Thai Rubber 20 (STR20).
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