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SACSEM 10th Symposium Time Table

DAY1 : Ocrtober 2nd, Wednesday

Time No Affiliation Presenter Title

13:00-13:15 OP U. Tsukuba Mitsuyasu Kato(Vice President) Opening Remarks

U. Tsukuba Yohei Yamamoto

13:15-13:40 I01 ITB Brian Yuliarto
Metal Organic Framework Based Biosensors for Point of Care
Detection of Infectious Disease

13:40-14:05 I02 UKM Azizan Ahmad
Natural Rubber-Based Polymer Electrolytes for Electrochemical
Devices: Modification, Challenges, Advances and Perspectives

14:05-14:30 I03 KMUTT Surawut Chuangchote Flexible and Stickable Perovskite Solar Cells

14:30-14:55 I04 NIMS Yu Denis
Suppressing Formation of Zn-Mn-O Phases by In-situ Ti Decoration
of MnO2 for Long Lifespan MnO2-Zn Battery

15:20-15:45 I05 Univ. Newcastle Ajayan Vinu Nanoporous carbon based materials for clean hydrogen production

15:45-16:10 I06 ECNU Shaoqiang Chen Ultrafast lasing properties of perovskite microcavities

16:10-16:35 I07 AIST Hiroshi Aoki 
Biomedical and Environmental Analysis Based on DNA Sensor Arrays
for Nucleotide Biomarkers

16:35-17:00 I08 UTP Khairulazhar Jumbri
In-Situ Coated MOF UiO-66-NH2 on Graphite for Improved Anode
Performance in Lithium-Ion Batteries

17:00-17:25 I09 Univ. Trento Narges Ataollahi
Transforming Waste PET Bottles into Proton Exchange Membranes
for Electrochemical Applications

17:25-17:50 I10 U. Tsukuba Masaki Hada
Local atomic motions in van der Waals heterostructures observed by
complementary ultrafast probes

17:50-18:00 NIMS Masanobu Naito Introduction of STAM

Group Photo

19:00~ Welcome Dinner Hokkaido (close to Tsukuba Station)

Break



SACSEM 10th Symposium Time Table

DAY2 : October 3rd, Thursday

Time No Affiliation Presenter Title

9:30-9:45 S01 U. Tsukuba Ziwei Hu
Synthesis of Terminal-Modified Semiconducting Polymers and
Elucidation of the Effect of Terminal Groups

9:45-10:00 S02 ITB Xorell Ivanov Monov
Ambient-air processed perovskite CsPbBr3 thin films for solar cell
applications

10:00-10:15 S03 UKM Chai Kai Ling
Synthesis and Characteristics of Non-Edible Jatropha Oil Based
Polyurethane Acrylate (PUA) Gel Polymer Electrolyte For Dye

10:15-10:30 S04 UDE Mohammed-Ali Sheik
Doped NaSICON-Type Solid Electrolytes for Sodium-Ion Batteries
from Scalable Spray-Flame Synthesis

10:50-11:05 S05 U. Tsukuba Wei-Sheng, Wang Development of automatic synthesis system for materials research

11:05-11:20 S06 STTT-Bandung Syahla Andini Putri
Study On A Potential Of PVA/AgNO3 Nano Fiber As Anti Bacterial
Materials Prepared By Electrospinning For Medical Application

11:20-11:35 S07 U. Tsukuba Natsumi Noguchi
Assessment of Hydrogen Desorption and Absorption Properties of
MgH2-Ni/HB composites

11:35-11:50 S08 UDE Mena-Alexander Kräenbring
Coherent Workflows for Sustainable Electrocatalytic Hydrogenation
Reactions with Pentlandite Catalysts

11:50-12:00 Daihatsu Hidetomo Horikawa Introduction of Daihatsu company

13:00-14:00

14:15-14:40 I11 U. Tsukuba Hiroko Tokoro
Direct observation of Magnetic Domain and Magnetization Reversal
on Prussian Blue-based magnetic film

14:40-15:05 I12 KMUTT Patiya Kemacheevakul
Wastewater Treatment by Photocatalytic Process Using
Photocatalyst-coated Materials

15:05-15:30 I13 UKM Lee Tian Khoon
Assessing the Efficacy of Natural rubber based functional methyl
methacrylate binder for Lithium-ion batteries

15:30-15:55 I14 NIMS Tang Daimin Chirality Engineering for Ultimate Carbon Nanotube Electronics

16:15-16:40 I15 KEK Tetsuya Yokoo
Neutron Scattering as a Common Technique for Energy Material
Researches

16:40-17:05 I16 STTT-Bandung Resty Mayseptheny Hernawati
Natural Rubber Foam as Potential Blunt Trauma Pad for Soft Body
Armor Application

17:05-17:30 I17 Kyushu Univ. Junji Nakamura Heterogeneous Catalysis Contributing to a Carbon-Neutral Society

17:30-17:55 I18 VAST Nguyen Huy Dan Research on manufacturing high coercivity hard magnetic materials

18:30~ Banquet Soup Factory

Break

Lunch

Poster Session

Break

Break



SACSEM 10th Symposium Time Table

DAY3 : October 4th, Friday

Time No Affiliation Presenter Title

9:30-9:45 S09 U. Tsukuba Kenji Hayashida Activation mechanism of carbon catalyst for oxygen reduction reaction

9:45-10:00 S10 ITB Miftahul Khoiri
Synthesis and Characterization of Nickel Cobalt Phosphate Electrode
to Improve the Performance of Hybrid Supercapacitor

10:00-10:15 S11 Univ. Newcastle Ayush Kumar p-Nitrophenol reduction using transition metal supported zeolites

10:15-10:30 S12 UKM Nurul Akmaliah
Graphene-Enhanced Lithium-Ion and Alternative Batteries: Pioneering
Malaysia's National Green Economy

10:50-11:05 S13 U. Tsukuba Muhammad Rezki
Enhancing Enzyme Electrode Performance Using Metal-Organic
Frameworks for Advanced Biosensing Applications

11:05-11:20 S14 ECNU Deyang Qin
High efficiency Sb2(S, Se)3 thin-film solar cells by substrate-
temperature-controlled vapor transport deposition method

11:20-11:35 S15 UDE Adil Amin
Amorphous Silicon/Carbon Composite-Based Hierarchically
Structured Supraparticles for Lithium-Ion Battery Anodes

11:35-11:50 S16 U. Tsukuba Sota Nakayama
Near-unity angular anisotropy of circularly polarized luminescence
from microspheres of monodispersed chiral conjugated polymer

11:50-12:05 S17 KMUTT Kamonthip Singbumrung
Influence of Size and Shape of ZnO Photocatalysts in Natural Rubber
Latex Foam on Antibacterial Applications

13:00-14:00

14:15-14:40 I20 ITB Arie Wibowo Visible light-driven photocatalyst for synthetic dyes remediation

14:40-15:05 I21 UTP Hayyiratul Fatimah Mohd Zaid
Molecular Interactions of Zinc-based Metal-Organic Framework
Cluster and 1-Butyl-3-Methylimidazolium Chloride: Structural and

15:05-15:30 I22 NIMS Yukari Katsura
Starrydata: A Data-Curation Project from Material Property Plots on
Published Papers

15:30-15:55 I23 STTT-Bandung Hendra
Micrometer-Scale Optical Web Made of Spider Dragline Fibers with
Optical Gate Operations

15:55-16:20 I24 U. Tsukuba Muneaki Hase
Diamond Nonlinear Photonics — Realizing Spatiotemporal Extreme
Sensing Using Diamonds

16:20-16:30 Prize Announcement

16:30-16:40 CL U. Tsukuba Muneaki Hase Closing Remarks

17:30-19:00 Farewell Reception (Tsukuba Demi)

Break

Lunch

Poster Session

Break



Poster Session
DAY2 : October 3rd, Thursday

Presenter supervisor Affiliation title

1 Sarita Manandhar  Lok Kumar Shrestha Univ. Tsukuba Nanoarchitectonics of Biomass Carbon for Energy Storage Technology

2 Chenxiao YE Denis YU Univ. Tsukuba Enhancement of Reversibility and Capacity of Silicon Based Electrodes through Various Parameters

3 Sabina SHAHI Lok Kumar Shrestha Univ. Tsukuba Energy Performance Advancement by Tuning Nano-space of Hollow Carbon Spheres

4 Sabrina Schleich UDE Synthesis and characterization of high entropy oxide nanoparticles

5 Novi Dwi Widya Rini Lok Kumar Shrestha Univ. Tsukuba 3D Printed Scaffold using Polycaprolactone/Fullerene (C60) Nanorod for Bone Tissue Engineering

6 Yui Iwasaki Masaki Hada Univ. Tsukuba Observing electronic dynamics in the conduction band of 2H-MoTe2 by using double-excitation ultrafast electron
diffraction

7 YANG LUOTING ECNU T Perovskite photonic crystal of CsPbBr3 on patterned substrates and its laser properties

8 Sundas Rani Yohei Yamamoto Univ. Tsukuba Chiral Gels of Polymer for the Fabrication of Organic Electrochemical Transistors

9 Mads Nybo Sørensen Takashi Nakamura Univ. Tsukuba Synthesis and Properties of Azobenzene Containing Salen Based Macrocycles and Molecular Cages

10 Nurfauzi Abdillah Takashi Suemasu Univ. Tsukuba Carrier Properties and The Possible Cause for Low Donor Activation of As-doped BaSi2 Thin Films

11 PEI ZHENHAO Cheng Xiaohong ECNU Manganese-doped perovskite microcavities are used in laser resonators

12 Leon Müller UDE Spray-Flame Synthesis of Mn and V Substituted Perovskite-Type LaCoO3

13 Rabindra Nath Acharyya Lok K. Shrestha Univ. Tsukuba Carbon Composites from Novel Metal Organic Framework on Fullerene Assemblies (MOFOF) for Energy
Conversion Application

14 Toni Subagja Sepehri Amin Hossein Univ. Tsukuba  Influences of Co on the coercivity of (Sm8Zr2)(Fe1-xCox)TiyVzCu0.5-based magnets

15 Shunya Aoyagi Yohei Yamamoto Univ. Tsukuba Highly dopable Excited-State Intramolecular Proton Transfer molecule-based microsphere WGM laser

16 Riku Seiki Hiroko Tokoro Univ. Tsukuba Relationship between Heat Storage Properties and Crystallite Size of Lambda-Type Titanium Pentoxide

17 Zhichao Wei Yasuo Norikane Univ. Tsukuba Effect of Alkyl Chain Length on Photoinduced Crystal-Liquid Phase Transition in Para-Alkoxy Azobenzenes

DAY3 : October 4th, Friday

Presenter supervisor Affiliation title

18 Ammara Firdous Takashi SUEMASU Univ. Tsukuba Computational Insights into Schottky barrier height of vertical Graphene and Borophene with XSi2N4 (X= Mo, W)
monolayers

19 MARYAM HASSAN UKM Flower-like Cu2ZnSnS4 (CZTS) Transition Metal Sulphides (TMS) as a Micro-structured Electrode in Lithium
Rechargeable Battery

20 KARIANA KUSUMA DEWI Yohei Yamamoto Univ. Tsukuba Monodispersed Organic Microcavities from Inkjet Printer as Biological Optical Probes

21 Anmol Sharma Takao Mori Univ. Tsukuba Enhanced Thermoelectric Properties of PANI/ZnSb nano nanocomposite flexible films

22 Makoto Okumura Yohei Yamamoto Univ. Tsukuba Controlling the Rotational Behavior of Chiral Polymer Spheres with Optical Tweezers

23 Aamir Muhammad Fasih Takao Mori Univ. Tsukuba Contact material optimization for the Mg3(Sb,Bi)2 based thermoelectric compounds

24 SINGH RAVI Takahiro Kondo Univ. Tsukuba Systematic study of structural effects for proton and oxygen transport on nitrogen-doped carbon catalysts

25 Syadza Aisyah Hermadianti Isa Anshori ITB Development of Flower like-nanocomposite Based Mg(Ti0.99Sn0.01)O3 Decorated on Reduced Graphene Oxide
(rGO) as Supercapacitor Electrodes

26 LI WEIQI Junpei Kuwabara Univ. Tsukuba  Development of an efficient and air-stable Pd(II) precatalyst

27 Masato Kato Yohei Yamamoto Univ. Tsukuba Electrically Switchable Organic Droplet Lasers for Laser Display

28 Xiong Tianya Junpei Kuwabara Univ. Tsukuba Investigation of Regioselectivity and Reactivity in the Cross-Dehydrogenative Coupling Reaction of Disubstituted
Benzenes with Polyfluoroarenes

29 Li Jinyu Takahiro Kondo Univ. Tsukuba Exploration and evaluation of new elements of non-metallic substances r-BS by high-pressure synthesis

30 Valentinus Alphano Dabur Arie Wibowo ITB he synthesis of visible-light-driven photocatalyst material using rGO/ZnO/Fe2O3 derived from zinc dross for
synthetic dye degradation

31 Kushal Mehrotra Takao Mori Univ. Tsukuba Enhancing Thermoelectric and Mechanical Properties of YbMg2(Bi,Sb)2 Zintl Phase through Anion site
substitution

32 Angayarkanni Ramamurthy Dilipan Sepehri-Amin Hossein Univ. Tsukuba Combinatorial sputtering synthesis of TbCu7-type Sm-Fe based compounds: A study on phase, composition, and
extrinsic magnetic properties

33 Ayush Kumar Univ. Newcastle Univ. Tsukuba p-Nitrophenol reduction using transition metal supported zeolites
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Metal Organic Framework Based Biosensors for Point of                                                 
Care Detection of Infectious Diseases

Brian Yuliarto, Muhammad Iqbal, Ni Luh Wulan Septiani, 

Advanced Functional Materials Laboratory, Engineering Physics 
Department, Faculty of Industrial Technology, Institut Teknologi 

Bandung, Bandung 40132 Indonesia 

 

Metal-organic frameworks, or MOFs, are a type of porous material that have advantages such 
as a high surface area, abundant porosity, and surfaces that can be easily modified. MOFs with 
transition metals become interesting to utilize in electrochemical biosensors, especially if the 
MOF surface is terminated with metals as active sites, resulting in a high surface area with 
abundant available active sites. Several studies have successfully utilized MOFs as biosensor 
materials, particularly for virus detection. HKUST-1-based MOFs with a one-dimensional 
structure have been successfully used to detect the dengue virus. Modification was performed 
using high concentrations of triethanolamine to obtain a 1D structure with abundant metal 
centers. This strategy resulted in a biosensor with a detection limit of 0.9 pg/mL. Surface 
modification can also be performed by adding other transition metals to provide a variety of 
active sites. Nickel and copper were used as modifiers for HKUST-1. The presence of these 
metals reduced the detection limit to 0.7 pg/mL and 0.5 pg/mL, respectively. Another virus 
successfully detected using MOFs is Hepatitis B. Other copper-based MOFs were also 
modified to detect the Hepatitis B virus. MOFs with a spherical structure had high sensitivity 
and a detection limit of 730 pg/mL. Additionally, HKUST-1 was also used to detect Hepatitis 
B with a detection limit reaching 0.89 pg/mL. These research results demonstrate the high 
potential of MOFs for use in healthcare, particularly in biosensors. 

Keywords : Biosensors, electrochemical, metal organic frameworks, virus, limit of detection 



Natural Rubber-Based Polymer Electrolytes for 
Electrochemical Devices: Modification, Challenges, 

Advances and Perspectives  

 
Azizan Ahmad1, Tian Khoon Lee1, Rawdah Whba2,3,  

4 

 
1Department of Chemical Sciences, Universiti Kebangsaan Malaysia, Bangi 43600, Selangor, Malaysia. 
2Department of Chemistry, Faculty of Applied Sciences, Taiz University, 6803 Taiz, Yemen  
3Department of Engineering Physics, Istanbul Medeniyet University, 34700 Istanbul, Türkiye  
4Solar Energy Research Institute (SERI), Universiti Kebangsaan Malaysia, Bangi 43600, Selangor, 
Malaysia. 

E-mail: azizan@ukm.edu.my 

The issue of efficient energy storage is now becoming critical and mobilizing researchers and 

industrial companies worldwide. As energy demands grow, strict strategies will ensure that 

energy sources are available and accessible at a low cost and with the least possible effect on the 

environment. Polymer electrolytes (PEs) based on natural rubber (NR) and their derivatives are 

regarded as eco-friendly and have attracted increasing interest [1]. However, continuous efforts 

are still being made to improve this type of PEs for energy storage applications [2]. This review 

addresses the synthesis routes of modified natural rubbers (MNRs), challenges, and typical 

amendment methods to design flexible structures for electrochemical devices [3,4]. Furthermore, 

this review also discusses in depth the evolution of MNR-based PEs from the points of view of 

adaptable design strategies, fundamental thermomechanical and electrochemical characteristics, 

and future uses for energy storage [4,5]. Overall, this review highlights eco-friendly materials like 

rubber to open doors for novel approaches towards sustainable and renewable energy and boost 

 

  
References 
[1] Lee, T.K et.al. Electrochimica Acta, 2019, 316, 283-291. 
[2] Whba, R. et.al. Reactive and Functional Polymers, 2021, 164, 104938. 
[3] Whba, R., et.al., Polymer Innternational, 2023, 72(12), 1070-1078. 
[4] Whba, R et. al. Journal of Energy Storage 2024, 83, 110593. 
[5] Whba, R. et.al. Solid State Ionics, 2024, 116634. 
 

 



Flexible and Stickable Perovskite Solar Cells 

Wassana Lekkla,1,2 Taweewat Krajangsang,3  
Surawut Chungchote 1,2,*

1 Department of Tool and Materials Engineering, Faculty of Engineering, King Mongkut's University of 
Technology Thonburi (KMUTT), 126 Prachauthit Rd., Bangmod, Thungkru, Bangkok 10140, Thailand.
2 Research Center of Advanced Materials for Energy and Environmental Technology (MEET), King 
Mongkut s University of Technology Thonburi (KMUTT), 126 Prachauthit Rd., Bangmod, Thungkru, 
Bangkok 10140, Thailand.
3 Solar Photovoltaic Research Team, National Energy Technology Center (ENTEC), National Science and 
Technology Development Agency (NSTDA), 111 Thailand Science Park, Phaholyothin Road, Klong 
Nueng, Klong Luang, Pathum Thani, 12120, Thailand

E-mail: surawut.chu@kmutt.ac.th

Perovskite solar cells have achieved power conversion efficiencies exceeding 25% in recent

years. The specialty of flexible perovskite solar cells is that they can be fabricated onto flexible 

substrates, making them lightweight, flexible, and wearable. They can be attached to equipment 

that requires low electrical power, such as solar vests, solar recharge backpacks, flexible solar 

panels, drones, and boats. This work presents an approach to fabricating flexible perovskite solar 

cells on adhesive label (stickable-removable) substrates. Different counter electrodes have been 

compared. The concept of utilizing adhesive label substrates in fabricating flexible perovskite 

solar cells, as well as a pathway for creating dependable power sources for stickable-removable 

electronic devices, will be presented.  



Suppressing Formation of Zn-Mn-O Phases by In-
situ Ti Decoration of MnO2 for Long Lifespan MnO2-

Zn Battery 
 

Denis Y. W. Yu,1 Qiaohui Duan2 

1 National Institute for Materials Science, Tsukuba, Ibaraki, Japan 
2 City University of Hong Kong, Hong Kong 

E-mail: yu.denis@nims.go.jp 

 

 Aqueous rechargeable MnO2-Zn batteries, featuring the use of low-cost and non-toxic 

materials, safe electrolyte, and moderate energy density is a promising candidate to replace toxic 

lead-acid batteries.1 However, so far, MnO2-Zn batteries suffer from poor cyclability.2 Even 

when Mn2+ additive is added to the electrolyte, as commonly adopted by most researchers, the 

capacity still decreases with cycling due to the emergence of Zn-inserted phases in the cathode 

after cycling, whose formation mechanism is still under debate, and few facile and practical 

solutions have been proposed.3 Here, we analyzed the cause of the cycle degradation, and 

proposed TiOSO4 as an electrolyte additive to suppress the irreversible phase formation with an 

innovative in-situ decoration strategy, which achieves long lifespan of the MnO2-Zn batteries.4  

Through characterizations such as X-ray diffraction (XRD), inductively-coupled plasma 

spectroscopy (ICP), etc. together with electrodeposition experiments, we found that continuous 

EMD dissolution-deposition reaction greatly contributes to the reversible capacity. The 

concomitant co-deposition of Mn2+ and Zn2+ generates Zn-Mn-O phases during cycling, leading 

to capacity fading. Inspired by the electrodeposition synthesis of Ti-doped EMD, we introduced 

TiOSO4 as a facile electrolyte additive to form Ti-doped EMD during the cycling process, which 

can suppress the formation of the Zn-Mn-O phases. As a result, under a current of 1200 mA g-1, 

the EMD electrode still gives a capacity of 230 mAh g-1 for over 1500 cycles. The superior 

cyclability is due to the improved stability of the as-formed Ti-doped EMD with TiOSO4 additive 

and improved reversibility of Mn dissolution/deposition with cycling, as confirmed by XRD and 

ICP results. More characterizations and results will be shown during the meeting. 
References 
[1] Lopes, P.P. and Stamenkovic, V. R. Science 2020, 369, 6506. 
[2] Becknell, N. et al., Adv. Funct. Mater. 2021, 31, 35. 
[3]  Aguilar, I. et al., Energy Stor. Mater. 2022, 53. 
[4]  Duan, Q. et al. Small 2024, 2404368. 



Nanoporous carbon based materials for clean 
hydrogen production

Ajayan Vinu
1 The University of Newcastle, College of Engineering, Science and 

Environment, Callaghan 2308, Australia
E-mail: ajayan.vinu@newcastle.edu.au

Nanoporous Materials with ordered porous structures and functional elements offer excellent 

textural features and catalytic properties. Among the nanoporous materials, nanoporous carbon 

nitrides are quite unique as they possess highly stable semiconducting CN framework with 

tunable band gaps and basicity. These CN nanomaterials can deliver successful energy and 

environment solutions - such as converting waste or seawater into clean hydrogen with only 

sunlight and developing innovative devices for energy storage and conversion. In this talk, I will 

present the development, capabilities, and current and future applications of multifunctional 

amorphous and crystalline nanoporous carbon nitride materials with different structures, band 

gaps, and nitrogen contents.1-9 Especially, I will focus on the preparation of novel nanoporous 

amorphous and crystalline CN with different stoichiometries and their structural elucidation 

using different spectroscopic techniques. I will also demonstrate how the chemical composition, 

structure, porosity and the functionalization of these unique materials can be tuned.3,10-11 In the 

last part of the talk, I will present on the energy storage and photocatalytic performance of these 

unique nanoporous carbon nitrides and their hybrids on water splitting to produce clean hydrogen 

from seawater. I will also demonstrate the utilization of this technology on converting the 

seawater from different beaches along the coastal side of Australia. 

References
1. Vinu et al., Chem. Soc. Rev. 2023, 52 (21), 7602-7664
2. Vinu et al., Adv. Mater. 2024, 36, 2306895. 
3. Vinu et al. Prog. in Mater. Sci. 2023, 135, 101104
4. Vinu et al. Prog. in Mater. Sci. 2024, 101242
5. Vinu et al., Adv. Mater., 2020, 32, 1904635. 
6. Vinu et al., Chem. Soc. Rev., 2020, 49, 4360. 
7. Vinu et al., Nano Energy, 2020, 72, 104702. 
8. Vinu et al., Angewandte Chemie, 2018, 130 (52), 17381. 
9. Vinu et al., Chem. Soc. Rev., 2018, 47, 2680. 
10. Vinu at al., Nano Energy, 2021, 82, 105733.
11. Vinu et al., Angewandte Chemie, 2021, 60 (39), 21242.



Ultrafast lasing properties of perovskite 
microcavities

Shaoqiang Chen,1 Zhan Su,1 Guoen Weng,1 and Hidefumi 
Akiyama2 

1 State Key Laboratory of Precision Spectroscopy, East China Normal 
University, Shanghai, China

2 Institute for Solid State Physics, The University of Tokyo, Kashiwa, Japan
E-mail: sqchen@ee.ecnu.edu.cn

Perovskite materials have shown excellent optoelectronic properties in the field of not only 

solar cells but also light emitting devices, including LED and laser diodes, such as perovskite-

based single-mode distributed feedback lasers and vertical cavity surface emitting lasers 

(VCSEL), where understanding the lasing mechanism is very important. To study the detailed 

lasing mechanisms in perovskite based microcavities, we have fabricated various kinds of 

CsPbBr3 perovskite micro-cavities, such as micro-hemispheres, microplates, and micro-rods on 

different substrates. All the microcavities have shown lasing behaviors under femtosecond 

optical excitations, with Fabry-Perot mode and/or whispering-gallery mode. The time-resolved 

lasing spectra of the microcavities have been investigated with a streak camera, the results 

indicated that lasing dynamics is merged with the transient BGR effect and the transient change 

of refractive index in perovskite microcavities [1]. We also fabricated CsPbBr3 perovskite 

nanocrystals based VCSEL, and single-mode lasing 

has been observed. The results indicated that with an 

excitation power over 2 times of the threshold, short 

pulses with a pulse width around 23 ps have been 

obtained, the lasing dynamics has been 

demonstrated to be related to the gain-switching 

mechanisms, indicating a potential application in 

short pulse generation of perovskite VCSELs [2].  

References
[1]  Jiao Tian et al., Communications Physics. 2022.5,160.
[2] Yawen He et al., Nanophotonics.2023. 12(12): 2133–2143.

Fig.1 Various kinds of perovskite 
microcavities with the lasing images and 
time-resolved spectroscopies.





In-Situ Coated MOF UiO-66-NH2 on Graphite for 
Improved Anode Performance in Lithium-Ion 

Batteries

Adam Azizi Abdul Azis,1 Khairulazhar Jumbri,1 Noor Fazrieyana 
Hamidon1, Nurul Akmaliah Dzulkurnain2

1 Department of Fundamental and Applied Sciences, Universiti Teknologi 
PETRONAS, 32610 Seri Iskandar, Perak, Malaysia

2 International Battery Center Sdn Bhd, Taman Teknologi, MRANTI, Bukit Jalil, 57000 Kuala Lumpur, 
Malaysia

E-mail: khairulazhar.jumbri@utp.edu.my

Lithium-ion batteries (LIBs) are essential for modern energy storage, but advancements in anode 

materials are needed to enhance their performance. This study explores graphite/UiO-66-NH2

composites synthesized via in-situ solvothermal method. The objectives include developing the 

composites, optimizing the graphite to UiO-66-NH2 ratio, and assessing their performance in 

coin cell batteries. Powder X-ray Diffraction (XRD) confirmed the successful integration of 

UiO-66-NH2 into graphite without altering its crystal structure. BET surface area analysis 

showed that increasing UiO-66-NH2 content enhanced the surface area of the composites, 

reaching 45 m²/g, 88 m²/g, and 155 m²/g for 5%, 10%, and 15% UiO-66-NH2 loading, 

respectively. Field Emission Scanning Electron Microscopy (FESEM) revealed a uniform 

distribution of UiO-66-NH2 on graphite surface. Electrochemical testing indicated that the 95:5 

graphite/UiO-66-NH2 composite achieved high charge and discharge capacities of 321.68 

mAh/g and 324.23 mAh/g, respectively, with superior capacity retention compared to pristine 

graphite. The evaluation of the fabricated coin cells demonstrated promising life cycle 

performances, highlighting the potential of graphite/UiO-66-NH2 composites as a viable anode 

material for future battery applications.

Incorporating UiO-66-NH2 on graphite surface enhanced the overall performance of LIBs by improving the 
capacity, cycle and thermal stability
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Department of Materials Science, Faculty of Pure and Applied Sciences, 
University of Tsukuba, Tsukuba, JAPAN 

E-mail: tokoro@ims.tsukuba.ac.jp 
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 Wastewater Treatment by Photocatalytic Process 
Using Photocatalyst-coated Materials  

 
Krit Sirirerkratana,1 Patiya Kemacheevakul,1,* and  

Surawut Chuangchote2 

1 Department of Environmental Engineering, Faculty of Engineering, King 
Mongkut's University of Technology Thonburi, Bangkok, Thailand 

 2 Department of Tool and Materials Engineering, Faculty of Engineering, King 
Mongkut's University of Technology Thonburi, Bangkok, Thailand 

                    E-mail: patiya.kem@kmutt.ac.th 

 

 In Thailand, there are many industrial factories. Each factory has different production 

processes which produce various types of wastewater. The color of wastewater comes from 

organic and inorganic pollutants. If the wastewater is not properly handled, it will affect humans 

and the environment.[2] The main purpose of this study is to reduce the color of wastewater by a 

photocatalytic process with TiO2-coated materials (i.e., glass, ceramic tile, and stainless steel) 

using the sol-gel method under UV irradiations. The results showed that the optimum substrate 

and light source that yielded the highest color removal efficiency were TiO2-coated glass sheets 

under UV irradiation. The actual wastewater from the textile industry was tested in this study, 

and a high removal efficiency was obtained (92.2%). In addition, the reusability of the TiO2-

coated glass sheet was also evaluated. It was found that the TiO2-coated glass sheet showed the 

same efficiencies for 5 times of reuse. This process can also decrease the time in the wastewater 

treatment process, which is not necessary to remove TiO2 from the treated wastewater before 

releasing it into public water sources.    

    

 



Assessing the Efficacy of Natural rubber based 
functional methyl methacrylate binder for Lithium-

ion batteries

Tian-Khoon Lee 1,2,3*, Nur Jafni Azaki1,2, Azizan Ahmad1,2,3, Nur 
Hasyareeda Hassan1,3

1 Department of Chemical Sciences, Faculty of Science and Technology, Universiti Kebangsaan 
Malaysia, 43000 UKM Bangi, Selangor Malaysia.
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The binder plays a crucial role in batteries by providing adhesion for both active materials and 

substrates. Despite its importance, the binder has been less studied compared to cathodes, anodes, 

and electrolytes. In this study, a semicrystalline poly(methyl methacrylate) grafted natural rubber 

(MG49) was examined as a standalone rubber-based binder for graphite-based anodes in lithium-

ion batteries. Three carbon additives—Super-P, C65, and KS6L—differing in particle size and 

shape were used as conducting agents in the graphite anodes. A thorough investigation of the 

physicochemical and electrochemical properties of these MG49-based electrodes was conducted. 

X-Ray diffraction analysis found that the MG49 based electrodes have shown good crystalline 

peaks which belong to the graphite comparing with PVDF and SBR+CMC based- electrodes. 

Similarly, the surface morphology and topography results of MG49-based electrodes and blank 

SBR+CMC have displayed a better distribution of graphite and Super P. This has led to enhance 

diffusion coefficient for the optimum electrode and a low of charge transfer resistance (Rct) of 

which is comparable to SBR/CMC (129.4 and PVDF (570.5 Equally, MG49 

based electrode possessed a good reversibility redox reaction and low polarization. The super-P 

and C65-based electrodes showed good performance, whereas KS6L-based electrodes exhibited 

poor electrochemical results, attributed to their larger particle size and less optimal distribution. 

Battery performance evaluations indicated good cycling stability, with a capacity retention of 

84.7% and a Coulombic efficiency maintained above 98.5%, highlighting the potential of MG49 

rubber-based binders for lithium-ion battery applications.
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 Single-wall carbon nanotubes (SWCNTs) have a one-dimensional helical tubular molecular 

structure made up of hexagonally bonded sp2 carbon atoms. Conceptually, a SWCNT could be 

formed by rolling up a graphene sheet along a so-called chiral vector. The chirality of a SWCNT 

uniquely determines its atomic geometry and electronic structure, i.e. metallic or semiconducting. 

Currently, it is a great challenge to control the chirality of individual CNTs, hindering their 

applications in the promising energy-efficient nanotransistors. 

We developed an in situ transmission electron microscopy (TEM) probing method to 

monitor the chirality transition and transport properties of individual CNTs. The chirality change 

is analyzed by nanobeam electron diffraction. The electronic transport properties are measured 

along with the structural changes, via fabricating transistors using the individual nanotubes as 

the suspended channels.[1] Controlled metal-to-semiconductor transition was realized to create 

nanotube transistors with a semiconducting nanotube channel covalently bonded between 

metallic nanotube source and drain. In addition, quantum transport at room temperature was 

demonstrated for the fabricated nanotube transistors with the channel length down to 2.8 

nanometers.[2] 

In this talk, I will discuss about the new understanding of the atomic mechanism and thermal 

properties of the CNT molecular junctions.[3] And an outlook of the ultimate CNT electronics 

enabled by the chirality engineering will be presented.[4] 
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Scientific research has confirmed that climate change is driven by 
anthropogenic CO2 emissions. To combat this, urgent measures are required to capture CO2 at 
emission sources and implement renewable energy solutions efficiently on a global scale, 
necessitating collaboration among scientists, engineers, and policymakers. One key solution is the 
conversion of captured CO2 into an energy carrier. Among various options, methanol stands out as 
the most suitable. This conclusion is the result of 30 years of my dedicated research on methanol 
synthesis catalysts from CO2. Catalytic chemistry plays a pivotal role in producing sustainable 
fuels, offering a viable alternative to cheap fossil fuels. 

In this presentation, I will briefly explain why methanol is an effective energy carrier. True 
innovation lies in technology that can be applied in any country. Methanol synthesis from CO2 is 
globally feasible, using inexpensive copper as a catalyst. The energy required for this process, 
conducted at 250°C and 50 atm, is relatively low. Furthermore, methanol presents advantages such 
as easy handling, compatibility as a fuel for internal combustion engines and fuel cells, and utility 
in chemical processes like the MTO (methanol to olefin) process. Most importantly, methanol is 
an ideal energy carrier that promotes CO2 recycling. 

Next, I will introduce useful catalytic mechanisms that contribute to carbon neutrality [1,2]. 
The first mechanism involves CO2 activation. When the bending mode of the linear CO2 molecule 
is excited, its acidity increases due to a reduction in the LUMO level. This allows CO2 to react 
with hydrogen on the copper surface without the need for catalyst heating [1]. The second 
mechanism involves the role of pyridinic nitrogen in nitrogen-doped carbon catalysts [3,4]. 
Pyridinic nitrogen readily reacts with protons to form NH+ species. Upon reduction, an electron 
enters the orbital, forming a radical electron. Oxygen molecules then react with these radical 
electrons. This O2 adsorption and NH+ reduction occur in a coupled manner, reducing the potential 
corresponding to the O2 adsorption energy. Lastly, I will introduce the mixed-potential-driven 
catalytic mechanism. When different metal components within a single catalyst particle come into 
contact with an electrolyte, they form nanoanode and nanocathode regions, creating a short-circuit 
state. The net free energy from anodic and cathodic reactions is converted into an overpotential 
that drives the reaction, similar to corrosion phenomena. I will present the theoretical framework 
of this mixed-potential-driven catalysis, including catalytic activity parameters [5]. 
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Hard magnetic materials, so-called permanent magnets, are widely applied in practice such as 
motors, generators, control devices, computers, magnetic resonance imaging machines... Many 
applications require materials with high coercivity to improve energy conversion efficiency.
This report presents our results of research on fabrication technology to enhance coercivity for 
some hard magnetic materials including rare earth and rare earth-free hard magnetic materials
(Nd-Fe-B, Mn-Bi, Co-Zr...). The produced high coercivity hard magnetic materials were tested 
for application in motors and generators and the results showed that the performance of the 
devices were significantly improved.
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Photocatalytic degradation is one of attractive strategies to eliminate persistent organic pollutants 
(POPs) from water stream because it utilizes the abundant solar energy source to generate powerful 
hydroxyl radical to degrade POPs and produce H2O and CO2 as the final degradation products. 
TiO2 is one of the popular photocatalyst because it is photochemically stable, non-toxic, 
commercially available, and cheap. However, TiO2 is not efficient enough to harvest energy from 
sunlight due to its high bandgap (3.22 eV) so that it can only absorb energy in UV light region, 
which is only 5% of sunlight irradiation. Here, we report fabrication of black TiO2 through 
microwave heating to decrease the bandgap of TiO2 [1], utilization of graphitic carbon nitride [2] 
and ZnO-Fe2O3 heterojunction [3] as visible light-driven photocatalyst to improve its performance 
in visible-light region of solar energy. Furthermore, we also report several efforts to tackle 
weaknesses of TiO2 such as fast recombination, high density and particle agglomeration.  
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A metal-organic framework (MOF) is a crystalline compound characterized by a 
three-dimensional structure composed of organic ligands and metal ions. The interconnection 
between these organic ligands and metal ions forms a network of coordination polymers, creating 
adjustable voids with a notably large total surface area. This distinctive feature of MOFs allows 
them to engage in host-guest interactions with small molecules, such as ionic liquids (ILs), which 
have the capacity to modify phase behavior and enhance performance in energy storage systems. 
However, comprehending the molecular interactions between MOFs and ILs has proven 
challenging due to the limited number of computational studies in this area. In this investigation, 
we employed a combined experimental and computational approach to analyze the structural 
parameters of a specific zeolitic imidazolate framework (ZIF-L) and 
1-butyl-3-methylimidazolium chloride ([BMIM][Cl]). Upon loading IL, observable distortions in 
bond lengths and bond angles occurred within the ligand-metal region, attributed to an increase 
in electron density surrounding the framework. This perturbation disrupted the tetrahedral 
symmetry, signifying a flexible MOF system when impregnated with IL. Furthermore, an 
augmentation in molecular orbital energy, resulting from the confinement of IL, contributed to 
the stabilization of this hybrid structure. The findings from our molecular interactions study 
suggest that ZIF-L and [BMIM][Cl] hold promise as potential candidates for electrolyte materials 
in energy storage systems.  

Keywords - metal-organic framework, ionic liquid, zeolitic imidazolate framework, density 
functional theory, structural parameters, intermolecular forces. 

Figure 1. The molecular electrostatic potential isosurface of 

ZIF-L MOF cluster and [BMIM][Cl]. Red color represents the 

attraction of the atom by the concentrated electron density in the 

molecules, blue color represents the repulsion of the atom by 

the atomic nuclei in regions where low electron density can be 

found and the nuclear charge is incompletely shielded.
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Experimental datasets for materials informatics are difficult to obtain. In the papers of material 

sciences, most of the experimental data are provided as plot images. A typical plot image contains 

both the good samples and the other samples for comparison. The original experimental data can 

be extracted by tracing the plots. Such scientific data can be shared freely, without violating the 

copyrights of the publishers. We have developed Starrydata web system [1], an open database of 

experimental materials data collected by tracing plot images in literature. This web system allows 

users, including our data curators to share experimental data, with figure captions, sample 

information and other short explanatory text. The data on Starrydata are open to the public, and 

it can be used freely both for commercial and non-commercial purposes.  

As an example of data collection using Starrydata, we introduce our dataset collected 

temperature dependences of thermoelectric properties from plot images in published papers. This

thermoelectric materials database is our largest data collection project on Starrydata, containing 

curves obtained from ~50,000 physical samples reported in ~10,000 papers, with chemical 

compositions and fabrication methods when available. Data collection by the human curators 

were accelerated by improving the data digitizer, and implementing an automatic retrieval 

system of sample information from given text, by using Large Language Models (LLM).  
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 The integration of light and materials technology is a key to the creation of innovative 

sensing technologies. Sensing of electric and magnetic fields, and temperature with ultra-

sensitive and high spatial-temporal resolutions have been considered as mandatory task for 

developing next generation nanometer scale quantum devices.[1,2] In particular, color centers in 

diamond crystals have attracted potential applications owing to their characteristic quantum 

states, although they require metallic contact to apply microwave external field.[3] Here, we build 

on ultrafast diamond nonlinear photonics sensor to access a surface electric field, where electro-

optic sensor based on nitrogen-vacancy centers in a diamond nanotip breaks the spatial-limit of 

ultrafast pump-probe technique.[4-7] The 10-fs near infrared optical pulse modulates surface 

electric field on a prototypical 2D transition metal dichalcogenide, and we monitor the real time 

dynamics of local electric field with nanometer-femtosecond spatio-temporal resolutions. Our 

nanoscopic technique will provide a new horizon of the sensing of advanced nano materials with 

diamond color centers. 
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Solid-state batteries are increasingly the focus of current research because they offer greater 

safety and capacity compared to battery cells with liquid electrolytes. In this context, sodium-

ion batteries (SiB) are also of particular interest, as Na solid-electrolytes generally have higher 

ionic conductivities than Li-based ones. In addition, the raw materials for the electrodes are less 

critical and cost-effective. One of the best studied NaSICON materials is Na3Zr2Si2PO12 (NZSP) 

with a high ionic conductivity in the order of 10-4–10-3 S·cm-1 at room temperature [1, 2].  

We present the spray flame synthesis (SFS) as a new approach for the synthesis of nanosized 

NaSICON materials. Recent studies have shown that sintering of nanoparticular NZSP 

precursors enables high homogeneity and phase purity to be achieved at comparatively low 

temperatures due to their high specific surface area and nanoscale mixing [3].  

The materials are characterized by transmission electron microscopy (TEM), X-Ray 

diffraction (XRD) and Raman-Spectroscopy for structural and morphological investigation. 

Ionic conductivities of sintered pellets are measured by impedance spectroscopy. The pristine 

powders consist of around 5 nm crystalline ZrO2 particles, uniformly covered with a mixed oxide 

shell. After a short annealing step for 1h at 1000°C, this mixture can be converted almost 

quantitatively into the desired NZSP phase. Moreover, aliovalent dopants were successfully 

added for the synthesis of Na3+2xAxZr Si2PO12 with A = Mg or Ca. Pressed pellets of Mg-doped 

NZSP sintered at 1100°C show a surprisingly high ionic conductivity of up to 9.3·10-4 S·cm-1.  

In conclusion, spray flame synthesis is an elegant and promising possibility for the scalable 

production of sodium-ion solid electrolytes, which also holds great potential, especially with 

regard to further improvement of ionic conductivity through targeted doping. 
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PVA is an attractive material among researchers and has been widely used in the fabrication of 

the nanofiber through electrospinning. In this paper, we dissolved PVA in distilled water and 

used an electrospinning technique to convert it into nanofibers. The electrospinning process, 

such as viscosity, the distance between the needle tip and collector, solution feed rate, and 

voltage, are varied to control physical properties such as fiber diameter to meet desired diameter 

and suitable applications such as filtration. Further, the nanofiber diameter produced by varying 

those parameters was then investigated using a scanning electron microscope. The results show 

that by increasing the electrospinning voltages from 30 KV to 38 KV, the fiber diameter was 

decreased while other parameters were kept constant. However, it was found that the diameter 

of the nanofibers appeared to increase when the solution concentration was increased from 5% 

to 15%. The phenomenon of decreasing the diameter of the nanofibers was also seen when the 

solution feed rate was increased from 0.4 ml/hour to 1.2 ml/hour. It can be seen that the diameter 

of the nanofibers decreased when the distance was changed from 5 cm to 10 cm, but when the 

distance between the needle and the collector was increased to 15 cm, the diameter of the 

nanofibers increased. Furthermore, we extended this research by adding AgNO3 antibacterial to 

the PVA solution to determine the effect of AgNO3 concentration in the solution on the diameter 

of the nanofibers and its impact on bacterial activity. The results showed that the AgNO3 

concentration in the solution showed a larger diamete, therefore it has a higher ability to reduce 

bacterial activity. This discovery will be very useful for the manufacture of materials that can be 

applied to the medical field, such as wound dressing materials. 
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Carbon neutrality, aiming for zero greenhouse gas emissions and reducing fossil fuel 
dependence is a global trend. Renewable energy is advancing rapidly, but stable supply is still 
challenging. Against this backdrop, hydrogen energy is attracting attention because it offers a 
solution by storing, and transporting energy. MgH2 is promising material for hydrogen storage 
due to Mg's abundance, and high hydrogen density (7.6wt%). Issues include the time required 
for hydrogen desorption and the high temperatures required for hydrogen utilization. Ni has been 
reported to improve the performance of MgH2 as a catalyst on two-dimensional materials [1,2]. In 
this study, applying Ni supported hydrogen boride nanosheets (Ni/HB[3]), MgH2-Ni/HB 
composites were synthesized by ball milling MgH2 with nano-sized. The Temperature 
Programed Desorption (TPD) results show that the hydrogen release temperature is 50 K lower 
than in the case of MgH2 alone. The activation energy during hydrogen desorption was obtained 
from simultaneous Thermogravimetry / Differential Thermal Analysis (TG-DTA) measurements, 
and enthalpy (∆𝐻𝐻) and entropy (∆𝑆𝑆) during hydrogen desorption and absorption were obtained 
from pressure-composition-temperature (PCT) measurements. From these results, the energy 
diagram shown in Fig. 1 was obtained, indicating that the addition of Ni/HB did not create a new 
compound, but that Ni acts as a catalyst. 
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Fig. 1. Energy diagram of MgH2-(Ni0.1/HB1) composites. 
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 The hydrogenation of organic substances is a central process type in various industries[1]. 

The usage of gaseous hydrogen, which is primarily sourced from fossil fuels, entails the release 

of CO2 during its production. In addition, the usage of gaseous hydrogen also carries a safety 

risk, which should be reduced as much as possible. An alternative approach is direct 

electrochemical hydrogenation with water or other protic liquids, where the required hydrogen 

is produced in situ and directly utilized. If this is driven by renewable energy, it represents a 

sustainable synthesis method that does not require stoichiometric reduction agents or high-

temperature conditions[2].  

Transition metal chalcogenides, particularly pentlandites (FexCoyNizSaSeb, x+y+z=9, 

a+b=8), exhibit high conductivity and serve as efficient and affordable electrocatalysts for this 

purpose. The utilization of hierarchical functional layers in the final electrode greatly enhances 

their efficiency[3, 4]. A comprehensive approach to analyzing the vast and complex electrode 

production parameter space, encompassing process parameters and material variables for ink 

formulation and layer deposition, is critical for understanding the intricate mechanisms within 

the manufacturing process chain and to maximize the electrochemical conversion efficiency. For 

this purpose, a time-saving and cost-effective coherent workflow was developed which enables 

a systematic analysis of several parameters, maximizing the knowledge gained from each 

experiment while minimizing the total amount of experiments. The described procedure enables 

successive optimization and establishment of efficient membrane-electrode-assemblies for 

electroorganic reactions, offering new avenues for efficient, green, and sustainable synthesis 

pathways. These methods are also readily adaptable for scalable industrial applications. 
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Hydrogen fuel cells are essential for achieving carbon neutrality. Although platinum is widely 
used as a catalyst, carbon-based catalysts offer a promising and cost-effective alternative. 
However, their catalytic activity still requires improvement for practical use. In this study, we 
investigate the role of unpaired electrons such as pentagon carbons, enhance oxygen reduction 
reaction (ORR) activity compared to pyridinic nitrogen, which is traditionally considered the 
active site in carbon catalysts[1][2]. We synthesized nitrogen-doped reduced graphene oxide 
(NrGO) by heating graphene oxide at 950°C in NH3(NrGO-950), and post-annealed NrGO 
(PNrGO) by further heating NrGO-750 in Ar at 950°C and 1000°C. ORR measurements revealed 
that the onset potential of NrGO-950 was 0.76 V, whereas PNrGO showed improved 
performance with onset potentials of 0.82 V(Figure 1). This enhancement is likely due to the 
formation of pentagon carbons. X-ray photoelectron spectroscopy (XPS) confirmed pyridinic 
nitrogen amount decreases after annealing(Figure 2). This suggests high temperature treatment 
introduces new active sites. In my talk, I will focus on the effect of unpaired electron on ORR 
activity through Magnetic property measurement system. 
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Fig 1. ORR activity of the catalysts in 0.1 M H2SO4. Fig 2. XPS spectra of N 1s
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The catalytic conversion of p-nitrophenol (p-NP) to p-aminophenol (p-AP) is a 

crucial industrial process with significant environmental and pharmaceutical 

implications. This reduction reaction also serves as a model system for 

evaluating the catalytic performance of novel materials. Existing catalysts for p-

NP reduction often suffer from poor stability, low recyclability, and 

susceptibility to deactivation through metal leaching or nanoparticle aggregation.

Zeolite overcomes these challenges by confining metal nanoparticles within 

their porous structure, preventing aggregation and leaching, while their high 

surface area and tunable pore sizes enhance catalytic activity and selectivity, leading to improved 

stability and recyclability for p-nitrophenol reduction1. Currently, most studies focus on ZSM-5 or 

hierarchical ZSM-5 derivatives for the reduction of p-NP2. There is still much to explore about other 

zeolite frameworks like beta-zeolites and y-zeolites with in-depth mechanistic studies. Our current 

research is focused on developing a new type of transition metal decorated with zeolites catalyst for 

the room temperature reduction of p-NP. Various combinations and permutation of metal loading 

impregnation methods are systematically explored to get the optimum catalyst. Out of all the catalysts

developed, 1% Ni loaded on beta & y-zeolites demonstrated optimal performance, achieving 100% 

conversion and selectivity at optimized reaction conditions at 25°C and within 3h reaction time.

(1) Erika, D.; Nurdini, N.; Mulyani, I.; Kadja, G. T. M. Amine-functionalized ZSM-5-supported gold nanoparticles as a 

highly efficient catalyst for the reduction of p-Nitrophenol. Inorganic Chemistry Communications 2023, 147. 

(2) Aslam, S.; Subhan, F.; Yan, Z.; Yaseen, M.; Shujahat, M. H. Fabrication of gold nanoparticles within hierarchically 

ZSM-5-based micro-/mesostructures (MMZ) with enhanced stability for catalytic reduction of p-nitrophenol and 

methylene blue. Separation and Purification Technology 2021, 254. 
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Nowadays, rechargeable battery-based energy storage systems have received a lot of 

attention due to the irregular energy supply from renewable sources like solar and wind [1]. This 

issue has become more pressing as fossil energy reserves are depleting, and their excessive use 

has raised several environmental pollution concerns, which are currently the subject of intense 

global debate [2]. Therefore, International Battery Center Sdn. Bhd., in strategic partnership with 

NanoMalaysia Berhad (an agency under the Ministry of Science, Technology, and Innovation 

Malaysia), has developed and nurtured a local ecosystem for battery production and expertise to 

drive the National Green Economy agenda. Our research focuses on the production of graphene-

based composite lithium-ion pouch cells, which are lighter and can store higher power and 

energy densities. Additionally, we are conducting research on graphene-enhanced sodium and 

aluminum-ion batteries [3,4], which offer alternatives to lithium-ion technology, as sodium 

resources are abundantly available, and aluminum can be mined locally.  
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Content

The integration of enzyme electrodes into wearable devices, such as epidermal and implantable 
systems, has gained significant attention in recent years due to their potential in energy 
conversion and biosensing applications1,2. Despite these advancements, critical challenges 
persist, particularly in maintaining the stability of enzymes as biorecognition elements, 
enhancing electron transfer efficiency, and ensuring operational stability, especially in mediated 
electron transfer systems. This study addresses these challenges by utilizing Metal-Organic 
Frameworks (MOFs) to significantly improve enzyme electrode performance in biosensing 
applications. MOFs, known for their high surface area, tunable pore sizes, and biocompatible 
synthesis routes, provide an ideal platform for enzyme and guest molecule immobilization3. By 
employing a strategic approach that combines enzyme encapsulation within MOFs with tandem 
catalysts, we achieved notable improvements in enzyme electrode stability under harsh 
chemical conditions and elevated temperatures. Additionally, the sensors developed exhibited 
a wide linear range and low applied voltage requirements, minimizing interference from 
oxidizing compounds at higher voltages. Moreover, functionalizing MOFs with specific chemical 
groups and integrating redox mediators further enhanced electron transfer efficiency and 
preserved electrode stability in continuous operation. This approach offers superior 
performance compared to existing systems reliant on organic redox mediators, establishing a 
high-performance platform for advanced biosensing technologies.
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Antimony chalcogenide (Sb2(S, Se)3) semiconductor is a recently emerging photovoltaic 

material for thin-film solar cells due to its high light absorption coefficient, and tunable 

absorption band gap.[1] However, Sb2(S, Se)3 solar cells produced by the vapor transport 

deposition (VTD) approach have not progressed significantly in the previous 3-5 years.[2] A new 

Sb2(S, Se)3 solar cells produced method based on a double-temperature evaporation furnace 

named control vapor transport deposition (STC-VTD) was carried out. The heat field distribution 

of the tube furnace during deposition was simulated through COMSOL Multiphysics. By first 

employing the modified VTD method, a solar cell with a power conversion efficiency (PCE) of 

7.56% was achieved by adjusting the exact temperature control between the evaporation source 

and the substrate. This work proposes the notion of substrate temperature-independent control 

for other physical vapor preparation methods. 

Figure 1. (a) J-V characteristics, (b) EQE spectra, (c) the bandgap energy (Eg), 
(d) 1/C2-V plots of S1-S5 solar cells.

References
[1] Pan Y L, Hu X B, Guo Y X, et al Advanced. Functional. Mater 2021, 2101476. 
[2] Wang R, Wang Y Y, Pan Y L, et al, Solar Energy 2021, 220, 942-948.



 

 

 
 

 

 

 

 

 

 

 

 

  



[1] C. K. Chan, H. Peng, G. Liu, K. McIlwrath, X. F. Zhang, R. A. Huggins, Y. Cui, Nature nanotechnology 2008, 3, 31.

[2] X. Zhao, V.-P. Lehto, Nanotechnology 2021, 32, 42002.

[3] B. Wu, J. Quinn, J. Li, Q. Li, D. Liu, W. Martin, K. Baar, L. Zhong, C. Wang, J. Xiao, J. Electrochem. Soc. 2024, 171, 

50542.

[4] A. Amin, M. Loewenich, S. O. Kilian, T. Wassmer, S. Bade, J. Lyubina, H. Wiggers, F. Özcan, D. Segets, J. 

Electrochem. Soc. 2023, 170, 20523.

[5] H. Wiggers, R. Starke, P. Roth, Chem. Eng. Technol. 2001, 24, 261.



Near-unity angular anisotropy of circularly polarized 
luminescence from microspheres of monodispersed chiral 
conjugated polymer 
Sota Nakayama1, Hiroshi Yamagishi1, Osamu Oki1, Soh Kushida1, Junhui Chen1, Junpei 
Kuwabara1, Takaki Kanbara1, Wijak Yospanya2, Reiko Oda3,2, and Yohei Yamamoto1

 
1Department of Materials Science, Institute of Pure and Applied Sciences, and Tsukuba 
Research Center for Energy Materials Science (TREMS), University of Tsukuba, 1-1-1 
Tennodai, Tsukuba, Ibaraki 305-8573, Japan. 
2Advanced Institute of Material Research (AIMR), Tohoku University 2-1-1 Katahira, Aoba, Sendai, Miyagi, 980-8577, 
Japan. 
3University of Bordeaux, CNRS, Bordeaux INP, CBMN, UMR 5248, F-33600 Pessac, France 

E-mail: s2430087@u.tsukuba.ac.jp 
 

1. Introduction 
Circularly polarized luminescence (CPL) is 

fascinating for advanced devices such as 3D displays 
and optical cryptography[1]. We recently reported that a 
chiral -conjugated polymer, (S,S)-PFBT (Fig. 1a), 
self-assembled into well-defined microspheres (MSs) 
with twisted bipolar (TB) molecular order (Fig. 1b-d) 
at the interior[2], and it emitted intense anisotropic CPL 
with large dissymmetry factor (|glum|). In this study, we 
prepared MS from enantiomerically pure PFBT with a 
series of number-average molecular weight (Mn) and a 
smaller PDI. As a result, we found that MS with a 
certain molecular weight emitted CPL with 
significantly high angular anisotropy with the degree of 
anisotropy of almost unity.  
2. Results and Discussion 

(S,S)-PFBT was synthesized according to our 
previous report[2]. We fractionated the resulting 
polymer by size exclusion chromatography (SEC) and 
obtained five fractions of (S,S)-PFBT (named f1–f5,
respectively). The microspherical particles of (S,S)-
PFBT ((S,S)-MS) were assembled from each fraction 
by vapour diffusion (VD) method[2]. MSs assembled 
from f2 to f5 ((S,S)-MSf2–f5) exhibited counterclockwise 
spiral texture (Fig. 1f-i) in polarized optical microscopy 
(POM), characteristic of the TB phase. 

MS with the TB order ((S,S)-MSf2–f5) showed large 
|glum| value that oscillated as a function  (Fig. 4a).
The degree of angular anisotropy of glum (r = (|glummax| 
– |glummin|) / (|glummax| + |glummin|) were plotted in Fig. 4b.
In definition, the r value approaches 1 with a perfectly 
anisotropic CPL emitters. The |glummax| of (S,S)-MSf2
was 61-fold larger than its |glummin| (Fig. 4c) and yielded 
r of 0.95 on average, which is the best anisotropy 
among minute CPL emitters reported previously[3].
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Fig. 1. (a) Molecular structure of (S,S)-PFBT. (b-d) Schematic 
representation of the TB molecular arrangement in MS and its
cross-sectional views at the y–z (c) and x–z (d) planes. (e-i) 
POM micrographs (insets are the corresponding OM images, 
scale bars: 4 m) of the fractions of (S,S)-PFBT. 

 
Fig.2. (a) A plot of |glum| at 546 nm as a function of (purple 
crosses: MSf1, blue triangles: MSf2, green squares: MSf3, 
orange circles: MSf4, and red stars: MSf5) in angle-dependent 
CPL measurements with single particle of (S,S)-MS. Dotted
curves are the fitted sine curves (|glum| = a + b|sin |). (c,d) Plots 
of r (b) and |glum

max| / |glum
min| (c) as a function of Mn. Error bars 

represent standard deviation.
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 Natural rubber latex foam was made using the Dunlop technique. Zinc oxide photocatalysts 

were used as fillers in the latex foam. In the rubber foam preparation step, the time for rubber 

mixing was varied (i.e., 2, 4, 6, and 8 min). Scanning electron microscopy (SEM) was performed 

to study the morphology and chemical structure of the rubber foam. Different sizes and shapes 

of zinc oxide (i.e., particles with diameters of 50 nm, 100 nm, 300 nm, and 400 nm and wires 

with a 50 nm diameter and 1 µm long) were studied. Compression properties and antibacterial 

ability in both dark and light conditions were investigated. It was found that the rubber foam 

with zinc oxide in smaller diameters has more ability to resist infection for both gram-negative 

and gram-positive bacteria.    

 

 

 

 

 



Poster Session



Nanoarchitectonics of Biomass Carbon for Energy 
Storage Technology  

S. Manandhar1, 2, L. K. Shrestha1, 2*

1Department of Materials Science, Institute of Pure and Applied Sciences, 
University of Tsukuba 1-1-1, Tennodai, Tsukuba 305-8573, Ibaraki, Japan

2Research Center for Materials Nanoarchitectonics (MANA), National Institute 
for Materials Science (NIMS), 1-1 Namiki, Tsukuba, Ibaraki 305-0044, Japan

E-mail: s2336013@u.tsukuba.ac.jp

Content
With the increase in global demand of energy, it emphasizes the urgency for efficient, sustainable, 
and environmentally friendly energy storage technologies [1]. The exploration of biomass 
carbon materials has emerged as promising candidate in energy storage [2] as they offer a unique 
combination of high surface area, well-defined porosity, and intrinsic conductivity, making it 
particularly well-suited for energy storage devices like supercapacitors and batteries [3]. By 
employing the concept of nanoarchitectonics, the design and application of biomass carbon can 
be precisely tailored at the nanoscale, offering new possibilities for high-performance, 
sustainable energy storage technologies. 
This research explores the synthesis of high surface area hierarchically porous carbon materials 
from Terminalia bellirica (Barro) seed through chemical activation using zinc chloride (ZnCl2) 
and carbonized at 700 °C with varying weight ratios under a nitrogen atmosphere. Several 
characterization techniques were employed to characterize the carbon materials, and its 
electrochemical performance was studied using three-electrode cell in 1 M H2SO4 aqueous 
electrolyte with Ag/AgCl and Pt-wire as reference and counter electrodes.  
Fig. 1a and b show the cyclic voltammogram (CV) and galvanostatic charge discharge (GCD) 
curve with quasi-rectangular and quasi-triangular shape respectively; that indicates the electric 
double layer (EDLC) type charge storage mechanism. Nanoporous carbon materials prepared 
from Barro by ZnCl2 activation at different impregnation ratio showed better electrochemical 
performance for sample with 1:3 ratio that correlates with the BET surface area as well. The 
hierarchical micro and mesopores distribution led to better performance of the sample 
highlighting the importance of porosity for its potential in energy storage application. 
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Fig. 1. a-c) CV curves at scan rate of 50 mV s-1, GCD curves at 1 A g-1 current density and specific capacitance (Cs) at different 
current density of prepared carbon materials

(b) (c)
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Content
Hollow carbon spheres, with their unique structural properties; hollow space at the center and 
carbon shells due to which they exhibit high surface area, have emerged as promising materials for 
energy storage applications, catalysts, chemical reactors, biomedical diagnosis and therapy and so 
on. We aim to enhance ion transport within these spheres, by manipulating the hollow spaces and 
nanopore engineering in the porous shell, optimizing their energy density performance to 
contribute to next generation energy storage technologies. 

In this contribution, we have used fullerene as a carbon source due to its ability to self-
assemble and ethylenediamine as a structure-directing agent to synthesize the hollow carbon 
spheres by simple dynamic liquid-liquid interfacial precipitation method. Systematic control over 
the nanoscale dimensions of the hollow spaces can improve ion mobility. For this, our first 
approach is time programmable synthesis method. By varying the incubation time from 10 minutes 
to 24 hours, we observed that particle size increases and hollow space decreases up to 1 hour, after 
which both parameters remain nearly constant. At 10 minutes, the hollowness is notably large,
providing extensive internal surface area. The 1-hour sample exhibits smaller hollow space 
compared to the 10-minute sample, yet both structures maintain effective ion transport 
characteristics. Furthermore, we are performing KOH-activation to fine-tune the porosity of 
hollow spheres, enhancing the ion-diffusion pathways within the porous shell. After that, we are 
investigating the electrochemical performance of these hollow carbon spheres in an aqueous 
electrolyte.
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Figure: (a,b)SEM and (c,d) STEM images of synthesized hollow carbon spheres incubated
at 10 min and 60 min respectively 
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Scaffolds based on polycaprolactone (PCL), fabricated using 3D printing, have been attracted in
bone tissue applications because of their biocompatibility, biodegradability, and precise tailored
geometry. However, adjusting the mechanical strength and hydrophilicity of the scaffold to fulfill
the specific requirements for bone tissue application is yet challenging. Recently, fullerene (C60) 
has gained attention as a promising filler in composite materials due to its superior mechanical 
properties. We explored self-assembled C60 nanorods (FNR) and pluronic 123 surface-modified 
C60 nanorods (PFNR) as reinforcing fillers in the PCL scaffold. The addition of 0.013 wt% FNR 
improved significantly the mechanical strength compared to the pure PCL scaffold, without 
significant changes in the hydrophilicity. However, both the PCL scaffolds’ hydrophilicity and 
mechanical strength could be improved by incorporating PFNR filler. As a result, the scaffold 
showed excellent proliferation activity of Human Wharton's Jelly Mesenchymal Stem Cells. 
Moreover, the FNR and PFNR-incorporated PCL scaffolds showed antibacterial activity against 
Staphylococcus aureus and Escherichia coli which is critical for preventing implant-associated 
infections. This study demonstrates that by adjusting the type and concentration of fillers, we 
can tune the mechanical and hydrophilicity properties of the PCL scaffold, optimizing cell 
proliferation and antibacterial activity for bone tissue application. 
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Fig. 1. The SEM images of the 3D-printed scaffolds 
from the top view and the cross-section view.

Fig. 2. Representative 
compressive stress-strain curves 

of 3D-printed scaffolds.

Fig. 3. Contact angles and the 
water droplet images on the 

surface of the scaffold.
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 Manganese-doped perovskite microcavities are 
used in laser resonators 
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 Colloidal CsPbX3 (X = Br, Cl, and I) perovskite nanocrystals exhibit adjustable bandgaps 

across the visible spectrum and high photoluminescence quantum yields in the green and red 

regions. However, their development for optoelectronic applications is constrained by the lack 

of efficient blue-emitting perovskite nanocrystals.[1] 

To date, various ions have been explored as dopants for CsPbX3 nanocrystals.[2] Among 

these, Mn2+ doped CsPbBr3 nanocrystals were synthesized using the ligand-assisted 

reprecipitation method at room temperature, exhibiting tunable photoluminescence from green 

to deep blue. A blue-emitting nanocrystal with a central wavelength of 465 nm and a full width 

at half maximum (FWHM) of 0.8 nm was achieved. This blue shift indicates successful Mn2+ 

incorporation into the perovskite lattice. The shift can be attributed to the smaller ionic radius of 

Mn2+ compared to Pb2+, which leads to lattice contraction.[3] However, no direct Mn2+ 

emission was detected in these compounds, leaving questions regarding the energy transfer 

mechanisms within the system that require further investigation. 
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High-performance permanent magnets are widely used in green energy conversion applications 
such as electric vehicles and wind turbines. Current research interest is focused on the development of 
high-performance permanent magnets without reliance on scarce elements. Rare-earth lean SmFe12-based 
compounds with ThMn12-type crystal structure have attracted a great attention as a potential compound
for the next generation high-performance permanent magnets due to their excellent intrinsic magnetic 
properties; large saturation magnetization 0Ms = 1.64 T, magnetic anisotropy field 0HA = 12 T, and 
Curie temperature Tc = 555K [1]. One problem is that this phase is thermodynamically unstable and partial 
substitution of Sm or Fe with non-magnetic phase stabilizing elements is necessary to realize 1:12 phase
which is at the expense of saturation magnetization [2]. To realize a sufficiently large magnetization, it 
is necessary to design an alloy with a minimal amount of stabilizing elements. An alternative approach is
to partially substitute Fe with Co, as was demonstrated for Sm0.8Zr0.2(Fe0.8Co0.2)11.5Ti0.5 compound, 
which exhibits 0Ms = 1.53 T, 0HA = 8.4 T, and Tc = 830K [3]. Remaining challenge toward industrial 
application of these material is to transfer their excellent intrinsic magnetic properties to the extrinsic 
ones; large coercivity and remanence. In this study, we investigated the effect of Co addition on the 
coercivity of (Sm8Zr2)(Fe1-xCox)TiyVzCu0.5-based melt-spun ribbons.  

Figure 1 shows coercivity as a function of Co content in the optimally annealed ribbons with 
compositions of Sm8Zr2Fe(76.5-x)CoxTi5V8Cu0.5 and Sm8Zr2Fe(76.5-x)CoxTi8V5Cu0.5. It was found that the 
coercivity reduction upon addition of Co is more rapid in V-rich sample than that of Ti-rich sample. 
Figure 2 shows x-ray diffraction (XRD) patterns of these samples. By applying partial least squares (PLS) 
regression to XRD data, it was found that the presence of -Fe in V-rich samples could be the reason for 
the rapid coercivity reduction. In addition, the formation of a TbCu7-type phase structure must also be 
considered when determining how coercivity is reduced. Based on detailed microstructure 
characterizations, we will discuss the origin for the rapid coercivity reduction upon addition of Co in the 
samples with different Ti/V ratios.
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Figure 1. SQUID results show that coercivity 
decreases as cobalt content rises.

Figure 2. XRD results show the development of phases that arise in (a) Sm8Zr2(Fe
1-xCox)Ti5V8Cu0.5 and (b) Sm8Zr2(Fe1-xCox)Ti8V5Cu0.5 before and after 15 at.% 
cobalt addition.
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Laser devices based on organic materials have been actively studied due to their advantages, such 
as the ability to easily tune the oscillation wavelength through molecular design. Especially 
whispering gallery mode (WGM) microsphere resonators created by molecular self-assembly have 
attracted attention due to their small mode volumes and high Q-values. While various materials 
have been investigated to realize high-performance laser devices, this study suggests Excited-State 
Intramolecular Proton Transfer (ESIPT) molecules that can be doped at high concentrations.
ESIPT molecules have been reported to be excellent laser dyes because of their large Stokes shift 
due to the four-level emission process. In this study, a low-threshold laser oscillation was achieved 
by using a polymer that does not aggregate easily even at high concentrations, ensuring a high gain 
at high concentrations.
Microsphere laser cavities were created by self-assembly using the mini-emulsion method. C4-

CC-HBT (Fig1), based on 2-(2-hydroxyphenyl) benzothiazole (HBT) was doped into PMMA to 
fabricate microspheres, and the laser oscillation characteristics were confirmed by Fs-laser 
pumping (Fig2). The relationship between doping concentration and threshold was confirmed by 
measuring the threshold for spheres with different doping concentrations. As a result, this ESIPT 
molecule was able to create spheres without aggregation or crystallization in a high concentration 
range ( 40wt%), confirming laser oscillation. Furthermore, the threshold of laser oscillation was 
found to decrease significantly as the concentration of ESIPT molecules increased (Fig3). 
While previous studies have mainly focused on molecular design to increase quantum yield for 

low-threshold laser materials, this study suggests a different approach. By designing molecules 
that can be doped at high concentrations, large gains can be ensured, and low-threshold laser 
oscillation can be expected.
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Fig1. C4-CC-HBT Fig2. Lasing property Fig3. Plot of threshold and concentration 
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Introduction
Generally, the phase transition of a substance is induced by changes in temperature. However, 
certain organic materials, such as azobenzene derivatives,[1] exhibit a reversible photoinduced 
crystal-liquid phase transition (PCLT) at a constant temperature driven by trans cis and cis
trans photoisomerizations. The molecular and crystal structures of azobenzenes are crucial in 
determining its photo-responsive properties. Our laboratory has previously reported that azo 
compounds with an asymmetric azo core and two p-alkoxy chains can undergo PCLT [2,3] In 
contrast to the previous azo compounds, azo molecules with simple single p-alkoxy chains have
not been systematically investigated. The aim of the research is to explore the relationship 
between PCLT properties and alkyl chain length in the series of compounds Azo-OCn (Fig.1a). 
The structure-property relationships will be further discussed by crystal structure analysis. 
(Fig.1d) 
Results and Discussion
Eighteen compounds were synthesized. PCLT properties of most compounds were investigated
under a polarizing microscope (POM) with exposure of ultraviolet and blue light irradiation at 
room temperature (Fig.1b). To study the rate of PCLT response across compounds, we observed 
the kinetics of the loss of birefringence at crossed polarizer orientation under POM with exposure 
of UV light (Fig.1c).[3] To further characterize the structure-property relationship of the 
compounds, we conducted thermal cis trans isomerization kinetics, differential scanning 
calorimetry and single crystal X-ray diffraction experiments.  
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Biological detection based on optical devices have been developed largely in the last decade 
because of their high sensitivity. Proteomics is an example among them for characterizing a series 
of biological substances simultaneously, namely, it is a methodology for the comprehensive 
identification of proteins in the whole proteome of a cell. The library of the proteins provides key 
clues for understanding normal and abnormal behaviors of the cell and for elucidating important 
cellular pathways and pathogenesis.[1] In this study, we used an inkjet printer specialized for 
viscous liquid to produce organic WGM microresonator with a monodisperse size distribution. 
Typically, 1,2-dichlorobenzene solution of polystyrene (PS) with 9,10-bis(phenylethyl)anthracene 
(BPEA) as a luminescent dye was shot as tiny droplets onto aqueous solution containing sodium 
dodecyl sulfate (SDS, 2 mg mL–1). PS microspheres were successfully fabricated, and the 
concentration of PS was varied to make spheres with different diameters. The SEM images 
revealed that the size of the microspheres was controllable in a range of 5-15 m by changing the 
concentration of PS in the mother solvent and the monodispersity of microsphere is calculated by 
polydispersity index (PDI). The optical performances were evaluated using a microscopic 
photoluminescence spectroscope. We can evaluate WGM based on the periodic sharp peaks that 
appear together with a broad emission band originating from the spontaneous emission of BPEA. 
Based on the results, the resonance peaks of WGM are not significantly sharp, which might be due 
to the relatively low quality of the microspheres, however we get a clearly WGM peaks after 
decreasing the size into 5 m. The perfect microsphere with a smooth surface might generate 
highly sharp peaks, meaning that the quality of the microspheres should be improved furthermore.
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Abstract 
Flexible Thermoelectric (TE) materials [1] can convert waste heat energy into electrical power, providing 
a potential energy source for numerous Internet of Things (IoT) devices without relying on batteries or 

lack flexibility. In contrast, hybrid organic-inorganic materials have gained attention for their flexibility 
combined with promising TE performance, making them suitable for various IoT applications. 
Conducting organic polymers like PEDOT:PSS [2], PANI [3] , PTh, and PPy are notable for their 
mechanical flexibility, easy processing, non-toxicity, and cost-effectiveness. Among these, polyaniline 
(PANI) stands out due to its favorable TE properties, including low intrinsic thermal conductivity and 
high electrical conductivity. However, many existing TE materials involve toxic or scarce elements, such 
as tellurium (Te) and selenium (Se). Our research focuses on incorporating non-toxic, cost-effective 

 [4] —a non-toxic, inexpensive, and 
efficient TE material. We  
Unlike traditional TE materials, 
performance -energy ball 
milling and incorporated into the PANI matrix at varying weight percentages (20% to 70%). The hybrid 
films were prepared through a solution-based method, involving dispersion in m-cresol, mixing with 
PANI/CSA, and subsequent casting and drying wer 
factor of approximately ~10 W/m·K² at 330 K, primarily due to an enhanced Seebeck coefficient, S ~ 52 

V/K at 330 K (Fig. 1)
coefficient despite a reduction in electrical conductivity. These findings suggest that incorporating non-
toxic, cost-effective materials into flexible TE composites can yield significant performance 
improvements. Future work is anticipated to enhance performance further through the use of 
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Content
When circularly polarized light (CPL) is applied to birefringent particles within an optical 

trapping system, the particles undergo rotational motion. This phenomenon occurs because the 
spin angular momentum of the CPL is transferred to the particles upon alteration of the light’s 
polarization state after scattering [1]. Numerous studies have explored the optically induced rotation 
of achiral birefringent particles. However, in the case of chiral birefringent particles, such as 
cholesteric liquid crystal droplets, it has been observed that only one handedness of the CPL, which 
satisfies the Bragg reflection condition, induces rotation [2].
In this study, we aimed to control the rotation of twisted bipolar spheres with a helicoidal structure 

composed of chiral -conjugated polymers, as depicted in Figure 1, by applying various 
polarization states and intensities. The spheres have birefringence and lower chirality regime due 
to their helical structure, which may lead to the fabrication of novel micro-machines that show 
different rotation behavior for left and right CPL.
The spheres were fabricated using Poly(9,9-bis((S)-3,7-dimethyloctyl)-2,7-fluorene-alt-

benzothiadiazole) via the vapor diffusion method. Initially, we investigated the orientation of the 
spheres relative to the electric field direction of linearly polarized light (LPL) at 1064 nm using a 
polarization optical microscope. It was found that the bipolar axis of the sphere was oriented 
perpendicular to the light incidence direction. 
We have demonstrated the capability to manipulate the orientation of twisted dipolar 

microspheres composed of chiral conjugated polymers by irradiating them with LPL. As a 
subsequent step, we are currently investigating the relationship between the chirality of the 
polymer and the handedness of the light when the spheres undergo rotation in more detail.
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Fig 1. Schematic representation of polymer configuration 
within a chiral microsphere (a) and its cross-section views 
(b, c). Corresponding POM micrographs (d, e).

Fig 2. Alignment of bipolar axis (BA) with E field 
when irradiated by linearly polarized beam 
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Recently we reported cross-

dehydrogenative coupling (CDC) 
reaction of naphthalene with 
polyfluoroarene proceeded at the -
position where the steric hindrance is 
small, in contrast to the general -
position selectivity (Scheme 1).1) This study investigates whether reactions with disubstituted 
benzenes also exhibit similar regioselectivity (Scheme 2). We also examined the influence of 
electronic factors of substituents on reactivity.  

As shown in Scheme 2, heptafluorotoluene (HFT) was preferentially introduced into the 
position with the smallest steric hindrance in the disubstituted benzenes. However, 
dimethoxybenzene also reacted at the 4-position, showing low regioselectivity. Among the 
disubstituted benzenes studied, dimethoxybenzene (R = OMe) exhibited the lowest reactivity. 
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Scheme 2. Regioselectivity and yields of the CDC reaction of the disubstituted benzenes with HFT 
 

Since the cause of this regiospecificity is associated with the difference in the reaction rate of 
the reductive elimination steps2), we focused on the reductive elimination steps of the m-
dimethoxybenzene complexes. We compared the reductive elimination of the 4-position and 5-
position complexes (Scheme 3). As a result, the reaction conversion rate of the 4-position complex 
was 13% after 30 minutes at 80 °C, while the 5-position complex was completely consumed under 
the same conditions. This indicates that reductive elimination at the 5-position occurs rapidly due 
to the small steric hindrance. Additionally, reductive elimination also takes place at the 4-position, 
despite its significant steric hindrance, leading to the low regioselectivity observed in 
dimethoxybenzene. 
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1. Introduction 
 Rhombohedral boron monosulfide (r-BS) has shown excellent performance as an electrocatalyst for oxygen 
evolution reaction in water electrolysis [1,2]. Because r-BS is a layered two-dimensional material, its specific 
surface area is predicted to be large if the r-BS is exfoliated to be BS nanosheets. As well as high surface area, 
BS nanosheets are expected to be improved hydrogen storage material according to the theoretical prediction [3]. 
Therefore, my research first focuses on the actual synthesis of r-BS, while improving its specific surface area by 
exfoliating r-BS to be BS nanosheets for better applications in hydrogen storage and electrochemistry. 
 

2. Method 
 r-BS was synthesized according to the reported procedures [4]. 
Briefly, a mixture of powdered sulfur and amorphous boron in a 
1:1 atomic ratio was heated to 1873 K at 5.5 GPa and then 
quenched to room temperature. The resulting bulk r-BS (30 mg) 
was mixed with 10 mL of acetonitrile and homogenized with 
different time (from 30 min to 2h) to attempt a progressive 
exfoliation. The bulk r-BS and dried powder obtained from the 
supernatant after homogenization for 2h were subjected to 
scanning electron microscopy (SEM). 
 
 
3. Results and Discussion 
 Bulk r-BS was successfully synthesized, which was 
corroborated by powder X-ray diffraction analysis of the resulting 
powder. SEM image of the bulk r-BS shows angular particles, 
whose grain size is mostly larger than 10 µm (Figure 1a). In 
contrast, SEM image of the dried powder obtained from the 
supernatant after homogenization for 2h shows that the size of the 
particles was found to be smaller (Figure. 1b). This result indicated 
that the bulk-r-BS was exfoliated into BS nanosheets in acetonitrile 
by progressive homogenization. In the poster presentation, the 
detail of the exfoliation and characterizations will be shown. 
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The synthesis of visible-light-driven photocatalyst 
material using rGO/ZnO/Fe2O3 derived from zinc dross 

for synthetic dye degradation 
 

 

 

 

 

 

 

 
 

 

Further investigation is ongoing into the use of zinc oxide (ZnO) as a photocatalyst to 

mitigate water contamination[1]. Nevertheless, ZnO has limitations by a large energy bandgap, 

which confines its effectiveness to the ultraviolet (UV) light range, and a short recombination 

period[2]. In order to address these challenges, ZnO is enhanced with iron (III) oxide (Fe2O3) to 

decrease the energy gap, allowing it to operate within the visible light spectrum[3]. Additionally, 

we use reduced graphene oxide (rGO) to prolong the duration of the recombination process[2]. 

Zinc oxide (ZnO) and iron duplex oxide (Fe2O3) are derived from zinc dross, whereas reduced 

graphene oxide (rGO) is produced via the environmentally friendly Tour process[4]. This 

synthesis process provides a simple and sustainable solution for future wastewater treatment 

applications.  
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ABSTRACT

In this comprehensive study, we investigate the chemical bonding strength, thermoelectric 
performance, and mechanical properties of YbMg2(Bi,Sb)2 Zintl phases, with a focus on 
understanding the impact of anion site substitution within the YbMg2Bi2-xSbx system. Exploiting 
the unique 'Phonon-Glass, Electron-Crystal' (PGEC) characteristic inherent in Zintl phases, we 
specifically substitute the Bi site with isoelectric Sb, revealing intriguing insights into the 
thermoelectric transport behavior. The partial substitution results in a reduction of carrier 
concentration and induces lattice deformation due to the distinct atomic radius and mass of Bi 
and Sb. This, in turn, leads to a simultaneous decrease in power factor and thermal conductivity. 
Notably, the substantial reduction (41%) in thermal conductivity outperforms the decrease in 
power factor (19%) for the composition YbMg2Bi1.8Sb0.2. Consequently, the Sb substitution 
yields a superior thermoelectric performance compared to pristine YbMg2Bi2, achieving a 
remarkable zT of approximately 0.8 at 723K. Despite the stronger chemical bonding introduced 
by Sb alloying, the compound exhibits lower lattice thermal conductivity, attributed to rigorous 
point defect scattering. Crucially, the chemical bonding toughening contributes to improved 
mechanical properties[1], as reflected by the increasing Vickers hardness values from pure Bi 
(214.6) to pure Sb (360.4) composition, essential for the durable operation of thermoelectric
generators. This research not only broadens the understanding of Zintl phases[2] but also 
introduces a novel approach to chemical bonding engineering for enhanced thermoelectric 
applications, providing valuable insights for future advancements in the field
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The catalytic conversion of p-nitrophenol (p-NP) to p-aminophenol (p-AP) is a 

crucial industrial process with significant environmental and pharmaceutical 

implications. This reduction reaction also serves as a model system for 

evaluating the catalytic performance of novel materials. Existing catalysts for p-

NP reduction often suffer from poor stability, low recyclability, and 

susceptibility to deactivation through metal leaching or nanoparticle aggregation. 

Zeolite overcomes these challenges by confining metal nanoparticles within 

their porous structure, preventing aggregation and leaching, while their high 

surface area and tunable pore sizes enhance catalytic activity and selectivity, leading to improved 

stability and recyclability for p-nitrophenol reduction1. Currently, most studies focus on ZSM-5 or 

hierarchical ZSM-5 derivatives for the reduction of p-NP2. There is still much to explore about other 

zeolite frameworks like beta-zeolites and y-zeolites with in-depth mechanistic studies. Our current 

research is focused on developing a new type of transition metal decorated with zeolites catalyst for 

the room temperature reduction of p-NP. Various combinations and permutation of metal loading 

impregnation methods are systematically explored to get the optimum catalyst. Out of all the catalysts 

developed, 1% Ni loaded on beta & y-zeolites demonstrated optimal performance, achieving 100% 

conversion and selectivity at optimized reaction conditions at 25°C and within 3h reaction time. 

 

(1) Erika, D.; Nurdini, N.; Mulyani, I.; Kadja, G. T. M. Amine-functionalized ZSM-5-supported gold nanoparticles as a 

highly efficient catalyst for the reduction of p-Nitrophenol. Inorganic Chemistry Communications 2023, 147. 

(2) Aslam, S.; Subhan, F.; Yan, Z.; Yaseen, M.; Shujahat, M. H. Fabrication of gold nanoparticles within hierarchically 

ZSM-5-based micro-/mesostructures (MMZ) with enhanced stability for catalytic reduction of p-nitrophenol and 

methylene blue. Separation and Purification Technology 2021, 254. 
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