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Welcome Message

Welcome to the inaugural International Conference on Advances in Carbon Science and Innovation (ICACSI) 2024!

ICACSI is proubly hosted by the ARC Centre of Excellence for Carbon Science and Innovation.

ICACSI will serve as a dynamic platform for scientists, engineers, researchers and students from diverse
disciplines to converge and exchange recent breakthroughs in carbon science and innovation. ICACSI aims to
facilitate discussions on current findings and provide valuable networking opportunities to propel the
advancement of carbon science and innovation. With a focus on the latest trends in this field, the program will
emphasise interdisciplinary fundamental and applied research, nurturing the research and development of
cutting-edge carbon science and technologies. The conference will feature plenary lectures, keynote speeches,
invited talks, oral speeches, exhibitions, and poster presentations showcasing research progress, addressing

current challenges and exploring future perspectives in the field.

We are excited to welcome our delegates from 15 countries and hope that your experience will not only deepen

your understanding of carbon science but also inspire new carbon innovations and collaborations.

We Welcome you to Sydney and trust that you will enjoy the city’s beautiful attractions including Sydney Harbour

where we will host our conference cruise dinner on the Starship Sydney on Tuesday 12 November.

Once again, we warmly welcome you to ICACSI 2024! We hope that our conference inspires you and expands

your perspective on the exciting world of carbon science and innovation!

Conference Chair and Co-Chairs:

Liming Dai Rose Amal Shizhang Qiao

ARC Laureate Professor Scientia Professor ARC Laureate Professor

2024 International Conference on Advances in Carbon Science and Innovation
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ICACSI Steering Committee

® Committee members (alphabetical order):

Professor Hui Tong Chua, The University of Western Australia
Emeritus Professor Shi Xue Dou, University of Wollongong

Dr Rahman Daiyan, the University of New South Wales
Professor Chennupati Jagadish, Australian National University
Professor Yan Jiao, University of Adelaide

Emeritus Professor Hua Liu, University of Wollongong

ARC Laureate Professor Yun Liu, Australian National University
Professor Thomas Maschmeyer, University of Sydney
Professor Klaus Regenauer-Lieb, Curtin University

Professor Richard Tilley, the University of New South Wales

Professor Zhenhai Xia, the University of New South Wales

® Conference Technical secretary:

Professor Zhenhai Xia, the University of New South Wales

e Conference secretary:

Mrs Jane Su, the University of New South Wales

Ms Gabriella Bate, the University of New South Wales

2024 International Conference on Advances in Carbon Science and Innovation
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ARC Centre of Excellence for
Carbon Science and Innovation

The ARC Centre of Excellence for Carbon Science and Innovation (COE-CSI), a national flagship program, is
supported by the Australian Research Council (ARC). Led by Centre Director, Professor Liming Dai, the ARC
Centre of Excellence for Carbon Science and Innovation aims to create breakthrough carbon science and

game-changing technologies for clean chemical production and renewable energy generation with

net-zero-carbon emissions.

2024 International Conference on Advances in Carbon Science and Innovation
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About Us

COE-CSI brings together a multidisciplinary and international coalition of scientists and facilities and is uniquely

positioned to deliver solutions for urgent global problems in clean energy, carbon sequestration, and green
chemistry. This world-class team comprises 18 discipline leaders as Chief Investigators (Cls) from 7 Australian
universities (University of New South Wales, University of Adelaide, University of Sydney, Australian National
University, Monash University, Curtin University, and University of Western Australia) alongside experts from

industry, Australian government organisations, and abroad.

Our international Partner Investigators and Associate Investigators hail from universities and national laboratories
including the Max Planck Institute of Colloids and Interfaces, US Air Force Research Laboratory, University of
Cambridge, Rice University, Drexel University, Kent State University and Ulsan National Institute of Science and

Technology.

OUR VISION

Revolutionise carbon science and technology for clean production of energy and chemicals and provide a clean

and sustainable future for Australia.

2024 International Conference on Advances in Carbon Science and Innovation
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Prof Jones Alami  Mohammed VI Polytechnic University, Morocco

Prof Jones Alami is holder of the sustainable energy chair, and head of the MSN
Department at UM6P in Morocco. He is the co-founder and CEO of NGB Materials, an
LFP company since December 2023. Jones has a Doctorate in plasma physics (2003) and
a PhD in thin film physics (2005) from the University of Linkoping in Sweden. After
post-doctoral studies at Aachen University in Germany, he joined industry as a Research
Manager and Innovations Manager, before founding INI Coating, a coatings R&D
company, and simultaneously occupying the position of Joint Professor for three years at
the prestigious SICCAC in China. Dr. Alami has more than 150 peer-reviewed publications
and is the author/co-author of over 30 patents and patent applications.

Dr Khalil Amine  Argonne National Laboratory, USA

Dr. Khalil Amine is an Argonne Distinguished Fellow and the leader of the Advanced Battery
Technology team at Argonne National Laboratory, where he is responsible for directing the
research and development of advanced materials and battery systems for HEV, PHEV, EV,
grid, satellite, military, and medical applications. Dr. Amine is also the Co-director of the
US-German initiative on interface. He serves as a member of the US National Academy of
inventors and fellow of the European academy of sciences and committee member of the
U.S. National Research Consul at US Academy of Sciences on battery related technologies.
He served until recently as an adjunct professor at Stanford University and held a joint
appointment as Professor at the University of Chicago. Among his many awards, Dr. Amine

is 2023 recipient of Kuwait prize, 2019 recipient of the mega global energy prize, a 2003
recipient of Scientific America’s Top Worldwide 50 Researcher Award, a 2009 recipient of
the US Federal Laboratory Award for Excellence in Technology Transfer, 2013 DOE Vehicle technologies office award and is the six-time
recipient of the R&D 100 Award which is considered as the Oscar of technology and innovation.

Dr Jong-Beom Baek  Ulsan National Institute of Science and Technology,
South Korea

Dr Jong-Beom Baek is a distinguished professor and director of the Department of
Energy and Chemical Engineering/Center for Dimension-Controllable Organic
Frameworks, Ulsan National Institute of Science and Technology (UNIST), South Korea.
His current research interests include the syntheses of two- and three-dimensional
high-performance organic network structures and the chemical modifications of
carbon-based materials for multifunctional applications, including energy conversion
and storage. He has authored and co-authored over 300 peer-reviewed publications in
the areas, with over 37,000 citations and a Google Scholar H-index of 84. Dr. Baek has
delivered over 100 plenary, keynote, and invited lectures at prestigious international

conferences, sharing his expertise with the broader scientific community. He has also
registered and filed over 70 international and domestic patents. Some of them have been transferred to an industry for
commercialization and also started his own company.

2024 International Conference on Advances in Carbon Science and Innovation
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Prof Xinhe Bao  University of Science and Technology of China

Professor Xinhe Bao is a full Professor of the Dalian Institute of Chemical Physics of the
Chinese Academy of Sciences (DICP, CAS) in China. He held the position of the institute
director from 2000 to 2007. He was appointed the Executive Vice President Fudan University
in 2015 and the President of University of Science and Technology of China since 2017.
Professor Bao is the member of Chinese Academy of Sciences, the member of the Academy
of Sciences for the Developing World (TWAS). Bao is Editor-in-chief of Journal of Energy
Chemistry (JEC, Elsevier). Bao is dedicated to nanocatalysis for efficient energy conversion
processes. Starting from carbon nanotube-confined metal nanoparticles, Bao and his team
introduced a new concept of “Nano-Confined Catalysis”. Based on that, they have developed

a number of nano-confined catalysts and made significant contribution to the development
of C1 chemistry, including direct methane conversion, syngas conversion and CO2
electrocatalytic conversion to value-added chemicals. Because of his contribution, Professor Bao received a number of national and
international scientific awards, including HLHL Award (Hong Kong, 2012), the International Award for Excellence in Natural Gas Conversion
(2016) and Alwin Mittasch Prize of the German Catalysis Society (2017) and more recently the First prize of National Natural Science Award of

Prof Ray H. Baughman University of Texas at Dallas, USA

Professor Ray Baughman received a B.S. in Physics from Carnegie Mellon University and a
Ph.D. in the Materials Science area from Harvard University. Upon graduation he went to
Allied Chemical, which later became AlliedSignal and then Honeywell. In August 2001, he
became the Robert A. Welch Chair in Chemistry and Director of the Alan G. MacDiarmid
NanoTech Institute at the University of Texas in Dallas. He is a member of the National
Academy of Engineering; and is on editorial or advisory boards of Science and other journals.
His current research focuses on developing new technologies for harvesting and storing
waste energy, artificial muscles, carbon nanotube sheets and yarns, sensors, etc. Professor
Ray Baughman has over 100 issued US patents and more than 400 refereed publications,
with over 90,000 citations and a Google Scholar H-index of 136. He has received numerous
national and international awards. He was listed 30th in the Top 100 Material Scientists of the
Decade (2000-2010) and the Top 1% Most Cited in Cross-Fields in 2018.

Prof Hui-Ming Cheng  Shenzhen Institute of Advanced Technology,
CAS, China

Prof Hui-Ming Cheng is the founding director of the Institute of Technology for Carbon
Neutrality, Shenzhen Institute of Advanced Technology, CAS, and the honorary dean of
Faculty of Materials Science and Energy Engineering, Shenzhen University of Advanced
Technology. He is concurrently the director of the Advanced Carbon Research Division
of Shenyang National Laboratory for Materials Science, Institute of Metal Research, CAS.
He is a member of CAS and a fellow of TWAS. His research activities mainly focus on
energy materials and devices, carbon nanotubes, graphene, and other 2D materials. He
has published over 900 papers with an h-index of 166, and is a Highly Cited Researcher
in three fields of materials science, chemistry, and environment and ecology. He has

given over 220 plenary/keynote/invited lectures at various conferences, and won quite
many domestic and international awards. He is now the founding Editor-in-Chief of
Energy Storage Materials and has spun off several high-tech companies.

2024 International Conference on Advances in Carbon Science and Innovation
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Professor Yi-Bing Cheng  Foshan Xianhu Laboratory, China

Prof Yi-Bing Cheng is currently a Strategic Scientist at the Foshan Xianhu Laboratory,
Guangdong Province and Professor of Wuhan University of Technology, China, and Emeritus
Professor of Department of Materials Science and Engineering, Monash University, Australia.
He is an elected Fellow of the Australian Academy of Technology and Engineering. He was an
academic staff at Monash University between 1991 and 2018. He specialises in materials
science and technology. His current work at Foshan Xianhu Lab is to develop carbon-free fuel
combustion technologies for high temperature manufacturing industries.

Prof Morinobu Endo Shinshu University, Japan

Prof Morinobu Endo studied electrical engineering at Shinshu University in Nagano, Japan,
and obtained Ph.D. in Engineering in 1978 from Nagoya University. In his doctor thesis, he
developed the synthesis method of carbon nanotubes, and showed a tubular structure of
carbon for the first time in 1976. In 1990, he became a professor of the Department of
Electrical Engineering, Shinshu University. His present posts are a Distinguished Professor of
Shinshu University, the Director of Endo Special Laboratory at The Institute of Carbon
Science and Technology and Research Leader for Global Aqua Innovation Centre, Shinshu

University. He has published over 500 papers and given numbers of prizes within Japan and
overseas, such as Charles E. Pettinos Award from American Carbon Society in 2001, Medal of

Achievement in Carbon Science and Technology from American Carbon Society in 2004,
Science and Technology Prize for Contribution to Intellectual Cluster from The Ministry of
Education, Culture, Sports, in 2005, Medal with Purple Ribbon from Japanese government in 2008, International Ceramics Prize 2012 from
World Academy of Ceramics, NANOSMAT Prize in 2012 and so on. He has done over 70 plenary, keynote and invited lectures overseas and

Prof Yury Gogotsi  Drexel University, USA

Prof Yury Gogotsi is a Distinguished University Professor and Charles T. and Ruth M. Bach
Endowed Chair in the Department of Materials Science and Engineering at Drexel
University (Philadelphia, USA). He is the founding Director of the A.J. Drexel
Nanomaterials Institute. Together with his students and colleagues, he made principal
contributions to the development of materials for electrochemical energy storage and
discovered MXenes. He is recognized as a Highly Cited Researcher in Materials Science
and Chemistry and a Citations Laureate in Physics by Clarivate Analytics. He has received
more than 60 awards for his research and teaching activities, including the Ceramic Prize
from the World Academy of Ceramics, the MRS Medal, the Jan Czochralski Award from
the European MRS, the ACS Award in the Chemistry of Materials, the Friendship Award
from P.R. China, etc. He is a Fellow of the National Academy of Inventors, the World

Academy of Ceramics, the European Academy of Sciences (EurASc), Academia Europaea, and many professional societies. He holds
honorary doctorates from several European Universities.

2024 International Conference on Advances in Carbon Science and Innovation
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Dr Jinghua Guo  Lawrence Berkeley National Laboratory, USA

Dr Jinghua Guo is a Senior Scientist, Lead of RIXS Program of Photon Science Group at the
Advanced Light source, Lawrence Berkeley National Laboratory, adjunct professor in the
Department of Chemistry and Biochemistry, University of California, Santa Cruz. He received
his PhD in Uppsala University, Sweden in 1995, M.S. in Shanghai Institute of Optics and Fine
Mechanics, Chinese Science Academy, China in 1988, B.S. in Zhejiang University, China in
1985, and joined Lawrence Berkeley National Laboratory in 2001. His research focuses on
soft X-ray spectroscopy of nanostructured materials, energy storage materials, catalysis, and
chemical processes. He has developed novel instrumentation of in-situ/operando soft X-ray
spectroscopy for studying energy materials, electrochemical and catalytic reactions in the
real-world conditions. He has published over 510 peer-reviewed articles with Google Scholar
Citations over 39350 and h-index of 99.

Prof Zaiping Guo University of Adelaide, Australia

Prof Zaiping Guo is an Australian Laureate Fellow at School of Chemical Engineering, The
University of Adelaide. She is also an Associate Editor for Chemical Science, a flagship journal
of the RSC. She was elected to the Fellow of Australian Academy of Science and Australian
Academy of Technological Sciences and Engineering in 2023. Her research focuses on the
design and application of electrode materials and electrolyte for energy storage and
conversion, including rechargeable batteries, hydrogen storage, and fuel cells. Her research
achievements have been recognized through numerous awards, including an ARC Queen
Elizabeth Il Fellowship in 2010, an ARC Future Professorial Fellowship in 2015, an ARC
Laureate Fellowship (2021), and the Clarivate Analytics Highly Cited Researcher Award in
2018, 2019, 2020, 2021, 2022, and 2023. She was also awarded 2020 NSW Premier’s Prizes
for Science & Engineering for Excellence in Engineering or Information and Communications
Technology.

Prof Lei Jiang The Technical Institute of Physics and Chemistry, CAS, China

Prof Lei Jiang is a Professor at the Technical Institute of Physics and Chemistry, Chinese
Academy of Sciences (TIPC). He is an academician of the Chinese Academy of Sciences,
Academy of Sciences for the Developing World, National Academy of Engineering (USA),
Australian Academy of Science, Academia Europaea and European Academy of
Engineering. Prof. Lei Jiang has discovered and established the basic principle of the
interfacial material systems with superwettability and extended them to successful
innovative applications. His work has been followed by more than 1,400 research
institutions in 100 countries around the world. He is the most original and influential
scientist in the field of material science in China.

2024 International Conference on Advances in Carbon Science and Innovation
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Dr Esther Levy  Co Editor-in-Chief, Advanced Materials

Dr Esther Levy completed her Ph.D. in supramolecular chemistry at Cambridge University
(UK) in 1997. She then joined the Advanced Materials editorial team (Wiley-VCH, Germany)
where she was appointed Editor-in-Chief in 2002. In 2007, Esther relocated to Sydney to take
up the position of Senior Commissioning Editor for Wiley’s physical sciences book, journal
and society publishing program in the Asia-Pacific region. She returned to the Advanced
family of journals in 2011, where she is currently Editor-in-Chief of Advanced Materials
Technologies as well as Consulting Editor for Wiley’s flagship journals Advanced Materials
and Small, the premium open-access general science journal Advanced Science and the new
open-access journal Advanced Intelligent Systems.

Prof Yuliang Li Institute of Chemistry, CAS, China

Prof Yuliang Li is a Professor at the Institute of Chemistry, Chinese Academy of Sciences
Professor, University of Chinese Academy of Sciences, Academician of the Chinese Academy
of Sciences. Won the second prize of National Natural Science for three times in 2002, 2005
and 2014 respectively. Twice won the first prize of Beijing Science and Technology Award
(Natural Science) and the second prize of Natural Science of Chinese Academy of Sciences.
Won the first National Innovation Award in 2017, He Liang He Li Science and Technology
Progress Award in 2017. Won the Outstanding Scientific and Technological Achievement
Award of the Chinese Academy of Sciences in 2021. His research interests lie in the fields on
chemistry of carbon and rich carbon, design and synthesis of low dimension and large size
molecular aggregated structures based carbon and rich carbon materials with particular

focus on the catalysis, energy, intelligent information and device integration.

Prof Chang Ming Li  Suzhou University of Science and Technology, China

Professor Chang Ming Li, Member of the European Academy of Sciences, Fellow of the
American Institute for Medical and Biological Engineering, National high-level specially
appointed experts, and a renowned overseas teacher recognized by the Ministry of Edu-
cation. He is currently the Dean of the School of Materials Science and Engineering at
Suzhou University of Science and Technology. He served as the founding Chair of the
Materials and Energy Department at Southwest University and the first Director of the
Chongging Key Laboratory of Clean Energy Materials and Technology. He also served as
a tenured full professor and head of the Department of Bioengineering at Nanyang
Technological University in Singapore, as well as a member of the Science Advisory Com-
mittee and Chief Scientist at Motorola Inc. in the United States. Professor Li has made a

series of pioneering works in the fields of advanced functional materials, biosensors and
chips, green energy, especially power/energy storage batteries. He has over 300 patents from the United States, Singapore, and China,
and has commercialized over 50 patents in China.

2024 International Conference on Advances in Carbon Science and Innovation
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Prof Yun Liu The Australian National University, Australia

Prof Yun Liu is the Australian National University (ANU) Distinguished Professor and
Australian Research Council (ARC) Georgina Sweet Australian Laureate Fellow, leading the
Functional Materials Research group at the Research School of Chemistry (RSC), at the ANU.
Yun graduated from the Xian Jiaotong University, China with her BSc, MSc and PhD. She has
since held five National Fellowship positions, including AIST and STA (now JSPS) Fellow at the
National Institute of Advanced Industrial Science and Technology (AIST), Japan, and the ARC
Queen Elisabeth II, Future Fellow and Georgina Sweet Australian Laureate Fellow in Australia.
Her pioneering research focuses on defect chemistry, local structure and functional
properties of condensed matters. She is internationally recognized for her application of
complex materials chemistry to achieve novel functional properties for use in electronical
technology, energy and environment. She is the Cl and program co-leader in the ARC Centre
of Excellence for Carbon Science and Innovation.

Prof Junji Nakamura Kyushu University, Japan

Prof Junji Nakamura received his doctoral degree from Hokkaido University in 1988. After
postdoctoral work at Indiana University and University of Washington, he joined University of
Tsukuba as a Lecturer in 1990 and was promoted to Associate Professor and Professor in
2006. In 2022, he moved to Kyushu University. Professor Nakamura is a distinguished
professor at Kyushu University and has performed surface science studies combined with
heterogeneous catalysis for over 40 years. With over 200 peer-reviewed publications and an
h-index of 59, Dr. Nakamura has made significant contributions to advancing understanding
in these fields. Professor Nakamura is a sought-after speaker, having delivered more than 100
plenary, keynote, and invited lectures at major international conferences, where he shares
insights from his latest research findings. His exceptional contributions have been recognized

through numerous awards, solidifying his position as a leading figure in surface chemistry and
materials science.

Dr Ajit Roy  Air Force Research Laboratory, USA

Dr. Ajit K Roy is a Principal Materials Research Engineer at the Nanoelectronic Materials
Branch, the Materials and Manufacturing Directorate of the US Air Force Research
Laboratory (AFRL), and group leader of a multiscale materials modeling group on
innovative materials morphology design. In 2017, he became an AFRL Fellow — the
AFRL’s most prestigious accolade for research leadership and scholarly excellence. His
current research interests include three-dimensional nanostructure design and
fabrication, functional and reliability in nanoelectronic materials, responsive and high
energy-density thermal storage concepts, and thermal interface design. He is a Fellow of
ASME, American Society for Composites, Assoc-Fellow of AIAA. His contributions have
earned him numerous awards, recognizing his groundbreaking research and dedication

to advancing defense materials. He has published over 500 papers with an h-index of 77.
Dr. Roy has delivered over 100 plenary, keynote, and invited lectures at prestigious international conferences, sharing his expertise with
the broader scientific community. Dr. Roy works closely with academic, industry, and government partners, and his innovations continue
to influence the development of defense and aerospace materials technology.

2024 International Conference on Advances in Carbon Science and Innovation
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Prof Paolo Samori  Université de Strasbourg, France

Prof Paolo Samori is Distinguished Professor at the University of Strasbourg and Emeritus
Director of the Institut de Science et d’'Ingénierie Supramoléculaires (ISIS). He is Member of
the Académie des technologies, Member of ACATECH, Foreign Member of the Royal Flemish
Academy of Belgium for Science and the Arts (KVAB), Fellow of the Royal Society of Chemistry
(FRSC), Fellow of the European Academy of Sciences (EURASC), Member of the Academia
Europaea, Fellow of the Materials Research Society (MRS) and Senior Member of the Institut
Universitaire de France (IUF). He published 460+ papers on nanochemistry, supramolecular
sciences and materials chemistry with a specific focus on two-dimensional materials and

functional organic/polymeric nanomaterials for optoelectronics, energy storage and sensing.

Prof Magda Titirici Imperial College London, UK

Prof Magda Titirici is a Chair in Sustainable Energy Materials at Imperial College London. Prior
she has worked at Queen Mary University of London and the Max-Planck Institute of Colloids
and Interfaces. She is well recognised for her research in sustainable carbon materials for
energy storage and conversion applications particularly batteries beyond Li ion, biomass
electrolysis to H2 and high value chemicals as well as developing Pt free catalysts for the
Oxydation Reduction Reaction in fuel cells. She is on the list oh Clarivate Highly Cited
Researchers since 2018 , only 13 years past her PhD. She has won numerous awards and
recognition for her research from Royal Society, Royal Society of Chemistry, Royal Academy
of Engineering, Institute for Materials and Mines, latest being the Imperial College President
Award for Excellence in Research. Magda leads a diverse and multidisciplinary team of about

40 people in the Department of Chemical Engineering at Imperial.

Prof Shun Wang  Wenzhou University, China

Prof Shun Wang, second-level professor of the state, Ph.D supervisor, he is now the vice
president of Wenzhou University, State-Council Allowance Obtained Expert, National
Young and Middle-aged Experts with Outstanding Contribution, and the editor-in-chief
of a Wiley’s journal Carbon Energy with an impact factor (IF) of 21.556. He is a Fellow of
the Royal Society of Chemistry (FRSC), head of National Talent Introduction
Demonstration Base, director of chemistry doctoral program, director of Zhejiang
International Science and Technology Cooperation Base for Micro/Nano Structured
Carbon Materials Technology, director of Zhejiang Engineering Research Center of
Electrochemical Energy Materials and Device, dean of the Institute of New Materials and
Industrial Technologies, and member of Zhijiang Talents Association for Science and
Technology.

His research efforts have been dedicated to the novel design, preparation, and multi-dimensional assembly of carbon energy materials,
fluoro-materials and engineering, from the fundamental research aspects of structure-activity relationship to the applicable exploration
of their efficient energy storage and functional polymers.

2024 International Conference on Advances in Carbon Science and Innovation
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Emily Young  Journal Manager, Frontiers in Materials

Emily Young is the Journal Manager for Frontiers in Materials and Frontiers in Sensors. She
completed a Bachelors with Honors in History with a Year Abroad at the University of
Birmingham, UK, in July 2016. She spent a year at Wilfrid Laurier University, Canada studying
various aspects of US, Canadian and Asian history. She joined Frontiers February 2017 as a
founding member of the Journal Launch Team. From May 2018 to January 2020 she worked
as a Journal Specialist supporting the strategic development of Frontiers in Chemistry and
Frontiers in Materials. In February 2020 she took over leadership of Frontiers in Materials,
with Frontiers in Sensors joining her portfolio in June 2020.

Prof Huijun Zhao Griffith University, Australia

Prof Huijun Zhao is the Funding Director of the Centre for Catalysis and Clean Energy at
Griffith University, the elected Fellow of Australian Academy of Science (FAA) and the
Australian Academy of Technological Sciences & Engineering (FTSE), Fellow of Royal Society
of Chemistry (FRSC) and Fellow of the Royal Australian Chemical Institute (FRACI). He has
extensive expertise in functional materials, energy conversion/storage, catalysis and sensing
technologies, and has published over 550 refereed journal papers and gained 68
international patents within 8 world-wide patent families. One of his current research
pursuits is to explore new ways to unlock the catalytic capabilities of nonprecious materials
as high performance catalysts for important catalysis reactions.

2024 International Conference on Advances in Carbon Science and Innovation
12



eljessny

‘al}SeoMaN J0 ANslaniun
‘ueAeyyy weuyag "iq
auolpawoueu

eljlessny ‘AjsisAiun
UNyuD ‘997 "4 Wepy °Joid
uonelpawal

e|ensny
‘ABojouyda] jo Aysianiun
pue|susanp ‘ung 1biz "joid

eljesnsny
‘AaupAg jo Ajisianiun

eljessny
‘puejsusaNY 40 ANSIBAIUN
ay] ‘oerp Ny "i@

pue ‘uoneolqejolq | |ejusWUOIIAUS pue uoionpold uoponpoid uaBoipAy —— N;wm_.mwﬂw””__w%.ﬂm saysodwon 00:c1-0%:1L1
‘S9OIABP Dl}BWIWOIq 2H 10} sisAeyeoojoyd uaaib 1o} sainjoniisoueu ¥ sw_\m, s mewo _w_soon_oE JswAjod/spipedoueu |eyaw
Buoueape _m:._._mmc_m:m uogue) :9jouhkey apIX0 [B}ow Qg :3joukay w:ow:mmoLmHmI -oj0ufoy] pinbi| jo Buuud Qg :9j0ukay
-0lq ewse|d :9)oukay
Qouel4 ‘SUBYIIQ,P SYSIBAIUN Buys
EBluv "o _:o:omw_wm.r_h alodebuig ‘asodebuig ‘ABojouyos | uwo:m>n< eljessny eljesjsny ‘salepn
O TEGRT Jo AyIs1aniun [euoneN Jo AjIs1aniun usyzuays ‘aplejapy Jo AJsiaAiun yinos MaN Jo Aysianiun o
- _ww,_hwrmo__aam. ..w__m:wwmcE ‘eAd@alpuy A ele(q 'joid/V ‘Buepn 19M-eQ “Joid ay] ‘Buepn uiqoeys "joid ‘Iysor ysayey ‘joid/v 0v:b1-0c:L1
S T w e g juswabeuew 8)Sem 2Ju0.J}O8|d abelo)s ABisus UOISJBAUOD [BDIWBYD sauelquiaw
cwomw:_EMo op - m.ﬂ: 35 10} sjeusjew Qg :ajouhkay olpinjjoue :ajouhay pue ABiaus Jo} sisA|e}eooqieo apixo auaydels) :9jouhkay
¥ 1wnjojoud <y A uaals) :3jouhkay
e - ey - usyp e - e -
10} UOQJED -G UOISSAS 10} UOQJED) |-} UOISSAS 10} UOQUET) |-¢ UOISSOg 10} UOQIED L-Z UOISSAS | ‘s|elajew uogie) |-} Uoissas
(1 19A97) wooy peH Kespur phog Z fs1dym I Aajayym anuaA
(1ok04) yeauq ea) Buluiop 0c:11-05:01
MN ‘uopuoT abs|j0) |euadw ‘191111 epbep Joid 05:01-02:01
$9559201 911A|E]ED01}09|T puk sausjeq o|qeuleisns :Ateus|d KolGlLUM *onUs : :
eulyo ‘euly) jo Abojouyss] pue adualog Jo AlsIaniun ‘oeg ayuiy “jJoid o mmo_ H..;%, ...__m W 0Z:01-05:6
Ajjesnau uogued Joj ABIsua paseq-uogJed Jo UOISISAUOD dljA[eleo Juaiolyg :Ateuald : [EUWY 9SOy Joid -Itey : :
VSN ‘sejeq ie sexa] jo Ausianiun ‘uewybneg ‘H Aey ‘joid b7} SFUNLOTT AUVNITd o
suleA agnjoueu uogJed Jo JawAjod paiid 1o pa|iod Buisn uonelsbiyal pue ‘Bunsaniey ABiaus |esjueyosw ‘uonenioy :Aseusld 06:6-0¢:6
(As1@Mypn :enus ‘leq BuiwiT “joid ieyD) BujuadQ aosuaiajuon 02-600-6
(4oh04) 923309 pue ea} pue uonelisibay 00-6-00-8
¥20zZ 19qiano || ‘Aepuopy 1 Reg
(000Z ‘MSN ‘AaupAs ‘}0a.3g uosiwer L) 19A04 Z |9Aa7] ‘AsupAs uosiwep [9)0H eiowy anuap
uondaosay pue uoneisibay 00:81-00:91

202 19qwianoN 0} ‘Aepung

(suw o1) [e10 (suiw G|) payAu (suiw oz) sjoukay) (uiw og) pawsay /Aieusid

NVYO0YUd

VR0 + uonejuesaid = swi|

2024 International Conference on Advances in Carbon Science and Innovation

13



elensny
‘pue|sussnd) ulayiNos

eljesisny ‘Aysioniun
1INY ‘@)auseq uaqio] "joid

elfessny ‘AysisAiun Yo
‘Buepy uosep Buel g

eljessny
‘AUsISAUN UNLUD ‘I UID *joid

el[elisny ‘Sajep) Yinos MaN Jo
Aisianiun ‘wiy) unp Buoq "ig

1o AyIs1aniun ‘yuiq ueo] “yoid/V suofjoeal suopeoldde SBUO)IMS JB|NO3J0W B|qBYIUMS o
Buisuasolq 40} s|eusyew 21JA|e}ED JBYJ0 puB uoKONPaI onjAjejeo pue Abious TNEErSTE Em-ﬂmhhmmhmonu_woma -yb1| Buisn uoisiaAU0d 07:91-0c:94
Jojonpuooiwas Jo Buussuibusoueu 20D splemo) Ausiwayd uea|0 J0} S|ellajewouey wwm ” ou o ._M e oﬂ Mm: ABiaus 1o} sjusipelb
pue -001|\ :9)ouhkay |elaw pinbi :9joukay paseq-ig gz :9)oukay PSSEGIOp UOGIED 8} 2 uojoid Buuip :930ukay
eljessny . eulyn ‘Abojouyos|
eljessny . eulyo ‘Abojouyos|
‘S9le/\\ YInos maN Jo VSN ‘Ajisianiun uoswa|) . Azl c._t:o [eaiway) jo Ausianiun Buillieg pue wocw_nww 10 b_m‘.w.>_c3
A . : " . oeys buidbuoz "joid . . Buoyzeny ‘ny Buipy "joid
Aysianiun ‘ny9 19maq °joid oey "I\ oeseddy “joid UOISIBAUCO pUE Buery enybuoyz °joid SIEUGIEW UOGIEOOUBY |  0Z:91-00:91
sa921A9( BunsanieH ABiaug jeay ajsem ainjesadwa) wool G sisA|ejeoouosle g ’ ’
abelo)s ABiaus 1oy s|elsjew J0 Busaulbus |einjonis
10} S|eLId)e\ dluoloueN Jeau Buisaniey Joj J0je||I0so awjsaciad 10 uBIsap [euones uabAxo Joy Apoauip peOUBApE Bin smesedde
pasidsui-oig :ajoukay |EQIWBYD04}09|8 Uy :9)oukay : D i siawA|od oluebio JuseAod :
Ul SedUBApE INQ :9jouhay] POy - v oljenbeqgns [euopounNw
4-SISAIOIAJ 0 A Buiziuonnjonay :ajoukay
no (elydos) 17 "joid/v :41eyd 1UsSof ysaxey 'jold 41ey ojsnig ojoed Qg ey 17 UBIXUSAA "IQ A1eyd 81E9 N J0Jd/Y A1eYD
auloIpawolq JUSWIUOIIAUD ABiaug sisAjelen Buljjopow pue co_Hmm:QmEmco uolIssasg
10} UOQJED Z-G UOISSaS 10} UOQJED Z-} UOISSAS 10} UOQUED) Z-€ UOISSaS 10} UOQUEB)) Z-Z UOISSaS .m_m._._QmE cog._mo. N-_“ uoissas
(1 19A97) wooy ey Kespunq pfog 2 fsppyum 1 Kajayym anus
(19A04) yealq ea] uooussly 00-91-0€-51
euly) ‘Aysianiun noyzusp) ‘Buepp unys “joid SR
sald)eq paseq-ouiz s|qeulelsns Joj ubisapoioiw pajdnod |eaisAydiiniy ;paway L 0€:G1-00°G}
000010\ ‘AjISIaAIUN D1UYDBIA|0d | POWWEYOI ‘TWe]y Sauof “Joid KeloNUM :0nusA | 00:1-08:p1
sala)eq uol-eN Ul uononpold uogJed piey Joy $92IN0SaI SSeWolq Jayjo pue ewissioeus) edys jo [enusjod ay) buniojdx3 :paway | ong Buidiez ..uo 1d a1eyD ’ :
eulyy ‘Abojouyss| pue adualdg Jo Ajsianiun noyzng ‘17 Buiwbuey) "joid zl wm_mi._.om._ n_ms_.m_._._. .
puoAaq pue seua)eq S-eN/I7 10} SOP0.}OS|8 UOQIed snoiod pasueApy :paway | 0€:71-00-1
VSN “iojeioge [euoneN auuobly ‘aulwy [ileyy 1g e
S9[0IYaA 211303 10} AJljiqeulelsns ainsus pue }S0d 8oNpal 0} pUoAaq pue salsjeq Uol-17 paoueBApE jo Juswdojaraq :paway | 00-71-0€-€}
(1 19ne7 1910H eJOWY ‘JUBINE}SSY JOID) Yealq youn- 0e-€l-ge-el
L) ,>Wo_o:som._. eulyg “ABojouyosy [ediwayy
. [Ba1Wayg Jo AUSIBAIUN |10 Aysiaaiun Builieg ‘1 Buile
ueder | | m:mamq, Aysianiun :cm:.\f Ul G 40 Ayisiseniun builieg .M__m_._m.a.mb eljensny ‘SaeM YINoS
‘Ausioniun nysnAy ‘uayo Buidons jutbeyolinys|eNiuEpEFIa seusyeq Uo-I : MaN Jo AysIaAiun ‘luep 1uep . .
Anysnput [ediwsyo d onAjejedou}o8ie paseq - geel-siel
uopoeal uoponpal usbAxo auyy Joy 1sAeeo a1 Ul Ayjesnau uogies 10} SSPOUE |S 9oUBWIOUS suluekooreuudiod pe1eBniuos sapiedoueu 14-by [ous
uogued pabed you-uobejuad :leio Buineiyoe B.h w.m_mmﬁ:w 1o -yby Buijqeus yJompau G el (=i ad -2100 9jj[e}ewIq Buisn uononpal
c ’ uogied-gg snonujuod RISREELERF R el apixo auaydeib panosdw) :je1Q
paoueyua-aoeHalUl UY (|elQ pue sisaYjuAS :|e10 ’
eljensny eljessny eljesisny ‘AsupAg ABojouyos| ;
‘s9|E\\ YINOS MaN Jo AlsiaAlun eljessny ‘pue[susan Jo Aysianiun 10 Auslaniun ‘oeyz 193nA "ig b_m$>._wp_h_m._ WMH,_\_%WMMMMZWM
‘Buey) A 1 A1ays “Joid/v ‘aple|apy Jo Alsianiun ay] ‘Buaz Bueybuery "iq suoloeal i .m_w>_oboo_m H_mm usjow G1:Z1-00:Z1

suoneoldde Buisuas

wnjuenb pue ABiaus 1o} sjeusjew
uogJeo JO SaINJONJIS d1UOJIOB|D
9|eos olwoje Buiddepy :payIAul

‘ueng Buenboery "Joid/v
uoneoyund Jajem onAjejed Joy
splgAyoueu uogJie) :pajiAuj

uojjeoldde |ejuswuolIAUS
pue uoionpold apixolad
uabolipAy usaib 10} s)sAereo
uogJed palaaulbul :pajIAul

uois1aAu09d ABiaus Juaioie
Alyb1y 1oy sisA|ereoolios|e
pasiadsip Aj|[ediwo}y :pajiAu|

Buisn s|eusjew uogJes Jo
SISBUJUAS 8|qeulelsng :pajiAuf

NVHYOO0Ud

2024 International Conference on Advances in Carbon Science and Innovation

14



Bulyo
‘ABojouyoa | |eslway) Jo
ellensny ‘Ajsianiun ALty B :RWMM% euly) ‘Abojouyos | >H_mhw>_m=%_.ﬁmh«, .MWMMH_VQM_M N“ 0v-L1-0€:LL
e|elisny ‘Sajep\ Uinos auenboep ‘np Butwny g [ed1way) Jo Ajsianiun § : * :
M8N J0 AJisianlun ‘req uiquenpd JaA|1s payisodap bwﬁmn%%%w%ﬁ%ﬂﬂm Builleg ‘Buosg oeyiapp ueBoIpAY uesp :uomﬂmﬂmm
: . 209 mc_w\»_o.:ow_m_ 210 -unejab e :uake| leuonouny T mc_:_mﬁ._mo nyng :je1o uogJed snolodoueu aul|eysAio
: . Aelje-aye|joueu e ojul : o . pue snoydiowy :3jouhay 0G-21L-0€:L1
sjonpoud uois01109 palisapun
Bujwioysuel] :jesQ
e|essny
y _ m__mbw.:< _ocm._mcmmsc v..o b_m._m>_.c: .mc_:o _>H_whw.>_:3 . ellensnY “AISISAIUN [EUONEN
JIsJoAIUN LIINY ‘ne (piaeq) 1A 1A ay] ‘uahAnbN ‘N 206N "1q NOYZUBAA ‘UBNA IBJIA "Joid | elesisny ‘AsupAsg jo Ayisianiun ueressny ‘n Busy “Ig
auIoIpawoueu uofjesjsenbas uogJed pue SOAaIS 9|Ndvjow ay] ‘19d eixbuaz g : AN 0S:21-GL:/L
|euolje|suel} 0} SUoIjoeIgjUI OUBU abelo)s ABiaus 1o} uoneuLoy |eapayeloo uiyum abeloys SalIS)JE] [B}SW JUIZ JUBIDIYS 1& Sjeusiew _mc_o_«oceeo;ﬁ
—0lq [ejuswepun) Wol4 :pajiAu| ajelpAy seb jsejesyn Buiigeus | ABisus s|qeule)sns :pajiAu| 10} BpOUE 3|qe)S :PajAU| S RGeSy
10} s|elsjew uogJed snoiod HOIdX3 :pajAUl
paInjoniis-oueN :pajiAuj
eljes)sny ‘sajep) Yinos man jo e|essny [N DL
b_m._m.>_c3 ay) ‘pio uebap “joid ‘eljesysny yynos jo b_w._mzc: e L) ST LI R
: : o . o ‘bueyz Bueibuip 1q [eaiway) o Ausianun Builieg upjesaq ‘17 Bueixuenp “iq
|[em [8$S8A poo|q UHPUD [ Maype| ‘joid/v ‘ . ) nn
UOISISAUOD Bueyz buidbuayz joid s|elsjew uog.ed snolod GL:/1-00:.L
B AINE 15 2 BULEE | FL U uone|npowio.nau pue abeios ABiaus o} siIsA|e}e004)09|e 10} s|elajew A|[eailyoiesaly paouenpe
BIA Weal}spoo|q au} eIA Aanijop Jo} whipesed s|eusyew : o : :
. . s)sA|ejed [e21Wayo01}09|9 JO | paseq-auluekooleyiyd :pajAu| 10} ABojouyos) uoneanoe
Bnip panosdwi piemo] :pajiAul | Mau e :siswAjod aA1joB0I08|D seInjonAs BUILLGY ‘PSNAU| BUIZIUOANIOASY *PSNAU
palaauibusoue :pajAu| L R U s
eljessny ‘eljessny ., e|jensny
eljessny ‘AeupAg ABojouyos| uIB)Sa\ JO Alsianiun “Rouphs >mo_.n_v chomw ‘pue|susanp uidyinog | ealoy yinos ‘Abojouyos) pue
Jo Ajsianiun ‘ng J19jad uerp ig ay] ‘ung 1bbuoH "joid 10 Ausionun ‘ung Bulg g 10 Ayis1aniun ‘@9 197 "Joid/V 90UBIOS JO B}N}ISU| [euoeN 00:1-07:91
Buibewr paoueApe pue sjoojoueu suopeoldde [eyuswuoliAuD § : - oneq sisAjosjo9j9 ues|n ‘Buep unAH-ir "joid ’ ’

|eaisAydoiq Aq pajeanal sajjouebio
Je|n|[@oejul JO SolWeuAp [euwiay)
pue |ejeds ‘jeiodws) :9joukay

pue ABisus pajsisse
-yb1| 10} S|elB)ew paseq
-9plU uogie) :ajoukay

Jle-|elaw 1o} sjeusiew
paseqg-uogJe) :ajoukay|

aseyd-seb 1oy seposjos|e
uoisnyip seb Jeingnjouoiw
Jo ubisaq :ajouhkay

suoneoldde ABisus Joy
sjeusjew opiydels) :ajoukay

NVYO0YUd

2024 International Conference on Advances in Carbon Science and Innovation

15



eljessny ‘Ajisiaaiun

eljesysny ‘Ajsioniun

e210Y| Yinos
‘Asianiun uemyunAybung

eljesnsny
‘AysIoAlun [euoneN ueljessny

eljjensny ‘ 3 5 A ‘BunAy oopy Buey) "joud . 1 i
® . . upesq ‘red uedlp 1a Yo ‘Bueyz 197 1q A yojeqajo9 7 sluuy "u1qg
JISISAIUN YSBUOI ‘N unp “ig 1sh|ejeo . :
seuBIqUISL suoneoldde pue swia)sAs abeloys ABiaua €OILIS-NY 40 BupssuIBus saouejsip (AR TATAN
Aqg uoneiedas uol Juaioiyg PaJAU] ’ u HUM :PSYAUL 4 el UL :pejiAul 1D-1D Jo sisayjuAs yosdou | o o:rw_ ) o_wco_ mu_v_ mam
-199sI [e21Wayd01}08[d I — w_wwh Uk u wu_>:
10811p Buniojdx3 :pajiAu] P 1SOUIUAS pajiAUl
asodebuig ‘Alsianiun ejesisny ‘AjsiaAiun ulnd
eljessny ‘AjsiaAlun |eoibojouyoa] BuelueN eljensny ; ‘gar]-1aneuabay snepy "joid
. . . . A eljesisny ‘AjIsianiun [euone
LINY ‘suusna] addiyd-uesr 1a I 0GOBH JIdASSY | ‘OLSNY ‘equen yin Joary | LB STV PHESAT BHOUEN souweuAp uoisnyp | o o
Slosuas sisAjejea yoJeasal Juswad pue Aisjeq e IS SR -uonoeal Buisn yoeoidde ’ .
wnjuenb nyis ul se s|eusjewoueu 20D uaAup-sisAleue jaselep ‘1aquy uogJed uj suoneoldde u ¥ >_omo_=._o e uononpoud Adosjus wnwixew
palaaulbua-109)9Q :pajAU] B1g Buiuies| suiyoe :papAu] Buibew uosnap :pajiAul de Uiy AllE2IWolY -pajiAUl e :s)sA|ejeo paseq-uogqied
10 uBisap a[eosHIN|A :PajIAU|
. . aljodebuig
eljesisny ‘AlsieAlun | elessny ‘Ssiepn Yinos MaN Jo BijBijsny ‘AeupAs m__mb_w:< Ajisiemun ;mm:os_ ‘uBise pue ABojouyos|
. i ¢ N ABojouyoga] jo Aysianiun ajesyue] jeysyy ‘joid
yseuol “4apwnlep yeurep "joid Ajisioniun ‘IN aip-buig “joad TV Gl s, It SR U e Jo Aysianiun aiodebuig
gzl Sl H wmm”_wuwmucm_ apixolp con‘_mo 10} w_m._wQ_ME ‘Buy uis 994 Joidpssy 0L:cl-0S:t1
Jejnosjow Joy mwmm_nEwE Ja)em wouy sofse|d(oueu)olojw UoRESIEALCD ABIOUS ‘S[eerew :.on.._mo POALIOP foimEm‘c _ S90INSp pue
apixo auaydelb |eonjoeld :ajoukay 10 uopezuoleA pue ainyded i . S90BI8JUI ‘SI0}ONPUODIWISS
A paseqg-uoiog :9joukay oluebio |eyo|\ :93ouhay
oneubew juslolg :ajoukay pz a|geule)sns jo ubisep
|euonjeindwo) :9jo0ukay
euyD ‘Aisienun eulyg ‘Ausienun
ejesisny ‘ABUpAS Jo Alsianiun Buelloyz ‘noH Buey -joid | Enubuisy ‘Bueyz Buerp joid ejjesysny ‘Buobuojjop jo elegsny ‘epieepy
ay| ‘Buayg Buojusp “joid SpIXOIp LUOQUED Ansiweayo Aysieaiun ‘uayg unp "joid Jo Aysienun ‘oBIP UBA J0Id | 6:p 1-0g:) |
splouebio pue JO WSIUBYOSW UORONPal onAleles | PUOQ winiyy| ybnouy) seuspeq sisA|ejeoo1309(0 uoIsIaAU0D ABisus ues|o
uewny mC_._OH._COE JOJ suDsS SAllsIsal pue sapoujosje paseg-uogied CO_H.N‘_QCQO&XQE J0j s|elsjew J0j s|elsjew psseq 10} s|eusjew uw>_m«m00._u0®_® 10
a|qeleam juabij@iu| :9j3oukay 10 UBISAP [eINONAS :ajoukay ABisua uoqued Buibiows -uogJed aAl9jeQ :d3oukdy | Hujepow Jeinosjop ajoukay
JO uoowold ay] :djoukay
Buei] Buey] "joid/y :dreyo uelx enybuoyz “joid :ireyo Buepn unyp “joid ey Buayz oeA ‘joid ey BIX leyusyz joid HMNMN
auoIpawolq JUSWIUOIIAUS ABioua sisA|ejeo N 1 I S .w_m:wmmE SuoISsag
10} UogJe) :g-G UOISSaS 10} uogJe) :g-p UOISSas 10} uogJe) :g-¢ UOISSAS 10} UogJe) :g-Z UOISSas : c.on._mo o1 :o._mwow
(1 19A97) wooy peHy Kespur pfog Z As_iym I Asjayym anuap
(19A04) yeauq ea] Buiuiopy 0€:11-00:11
vSn ‘Ausieniun |exaiq ‘isjobog Auny “joid e
puoAaq pue Aep ulepow ay} 0} A1I9A00SIp Wolj seuax| Areusld 00:11-0€-01
elessny “Ausioniun ypguo ‘oeyz unfiny “joid NIy
suoln|os pue sabus|eyd :opIXoIp UOJIeD JO UOIJEWIOSUEI)} |BOIWBYD0I}O3|S usals) :Aieudld As|siyp :enuap 0€:01-00:0}
. ¢ . oelp Bueyziys joid ey
uedep ‘Ajisianiun nysnAy ‘eanweyen ifunp "joid - s
sisAjeled uogied padop-uabouliu uo uonoeal uoionpal UsbAXo Jo s8)is SAN0E pue wsiueyosy :Aleusld €1 SANLOFT AYVNI1d 00:04-0¢:6
euly) ‘saoualos Jo Awspedy asauly) ‘buayy Buip-inH “jJoid e
suojeoijdde o} uopesedaid wouy :opixo suaydels :Aieusjd 0€:6-00:6
(19h04) 291409 pue B3} |RALLIY 00-6-0¢-8
$20Z ‘49quianoN z| ‘Aepsan) z Reg

NVHYOO0Ud

2024 International Conference on Advances in Carbon Science and Innovation

16



eljessny ‘ABojouyos |
0 A)isIaniun puejsussnd

ellesny ‘OISO ‘oe9o 18N 1d
S|[e9 Jejos wiy

ejlensny
‘Asianiun jeuonen
ueljesnsny ‘6eojs Aan1 g

eljessny ‘sejep\ Yinos
MaN Jo Aysianiun ‘1714z 1@

‘noy| wyzbuer “joidry uly) Aousiolya-ybiy pajeouqe; | sisA[e}esosjos|e souewsopad L 07:91-02:9)
sIsayjuAsou}os|d eain |ewndo X ulyy Ajjesiwole
10} ubisap 1sAeie) :9jouhay lietoxjauAinzeioukey LB e ST B Ajjenb-ybiH :93oukay
: . |eaiyoselaly :9jouhkay : e
e|[elisny ‘S9ep
wnJioj Jojp3 jeuinop Bielisny LINOS MON 0 ANSISAIUN , eljessny
‘aunoga Jo Ausianiun Bllensny ay] ‘oeyz uenyg ‘joid MR [ SR
; : 3 ‘puelsusan Jo AlsiaAlun puejsuaanp ‘ng unliy "joid
a8yl ‘I uesbuapy 1 . " suoneoldde |aas|-Alsnpul : .
ay] ‘Buepp noyzuer ‘joid suofjeoljdde |ejuswuoliAuS |  0Z:9L-00:9)
SR puoAaq pue s||89 Je|os o} Sjop JELEt] ) U R s pue ABiaus ‘soluosjosle
°00 dIqess 1o} seposjosie wnjuenb ayxsA0Ia :9jouhay R 10} S[El9)eW Mau h.o ubisep
uoisnyip-seb uogied woje-a|buls 1o} sanjunpoddo EIE RIS ST T
0 Juswdojana( :ajouhkay pue sabus|ley) :ajoukay [euoney 0 9} i
gan
. . Japwnley seule|y “jold :41eyd uayp unp ‘joid :areyo . . -1aneuabay snepy| ‘Joid ey
:HVN__W C.Nr_ v.ohn_m“wﬂﬂo JUBWUOIIAUD ABisus AsilLL preyory hohm__w.M_MHw Buljjepow suoISsag
4 10P3 | r 1o} uogue p-¥ NOISS3S 10} UOQUE) P-€ UOISSAS IS & :.o_m_m«o pue uoneslusjoeIeYD ‘s|eLsjew
4 UOQIED -p-g UOISSas uogJeo -} uUoissag
Z Rapauym Kespun pfhog (1 19A97) wooy pey 1 Aspauym anua/
(19h04) yeauq ea] uoousayy 00-91-0¢€-51
eulyo ‘Abojouyda] jo Aysianiun ueynp) pue ‘Aiojesoge nyuely ueyso ‘buay) buig-iA joid ol
saujsnpul Buunjoejnuew ainjesadwa) ybiy ul uonesiuogesap 1oy sa1bojouyds} UonSNQUIOD BIUOWWE 931j-UOGIED) :paway | 0€:G1-00:G1
eljesisny ‘apiejapy jo Aysiaaiun ‘ong Buidiez “joid X ol e
sala)eq apIxolp uogieo-jeyaw ABiaua ybiy Joy ubisap s)jsA|e}esou}os|g ;paway | i \M_ﬂ_wu_.w_%m.mnun\o, 00:G1-0€v)
VSN ‘KiojeiogeT yolessey 80104 1y ‘Aoy )Y uly "1 . \ - .
Ayjeuonounyiinw Joy ubisap sjeusjew pugAy dn-wopog paway | = D=y s
Buly) ‘sooualog Jo Awspedy asauly) ‘Buelr 197 "joid e
wa)sAs 2160]01q Ul UOISSIWISUBL) UOBULIOJUI/UOISISAU0D ABJaud Jo uondwnsuod ABiaua moj-eJ)|n :S$O1UOI WNjuenp) :paway L 00-71-0¢€-€l
oc€L-ovcl

(1 Ao@)yAN) uoISSas 193S0d pue (| [9A8T [8)0H BIOWY JUBINEISSY J01D) Yeaiq ysun-

NVYO0YUd

2024 International Conference on Advances in Carbon Science and Innovation

17



JnogueH Buiueq ‘Heypn 19eas buly ‘v ON ‘woly uinjal pue ainpedsq

anuap
KaupAs diysieig
uinyal 0€:12
Ohstmamb 00:61 10u43s e Joj mc_vtNQEm 0g€:81 08:12-08:81
Jauulp asinid aduaiajuoh
ureds = ) eljessny
ABolou wow O_ww w_oﬂw_w__ ‘ABojouyda] jo Ausitenlun BuUIYD ‘Seouslds
louyosL p . 108 puejsuaanp ‘auyjereleq Jo Awapeoy asauly) .
uogJe) Jo an}Isu| ‘zajezuos) . R eulyn ‘Ausianiun
. ejlue|ny] lwysN Bueny inysbueyy ‘joid ‘ 5
BI97-ZopueuIad euy ig ueuaH ‘uer] Buoyiyz "joid . .
uoneoldde abelojs 0€:21-0Z:L)
souew.opad s|euajew ABlaua
apoue Aisjeq uol-wnipos ABiaua |eoIWwayo01}08|9 i
abeloys uabolipAy Jiay) pue puUgAy paseq-uogie) :jeiQ
$6104dS0I0IL UOGIED SN0JOd 10} ssewolq |ein}noLbe 10} auhipydesb
RGN CRENEERS 95T woJj uogJeod piey paseg-olq | jo ubisap aoepsjul 8y] :|el1Q
IUBIY "SIqEUIEISNS :1eJO Jo uononpoud paloje] :jeiQ
B210)| YInos ‘Alsianiun .
JeuoneN weubunyp m__m:w.: v wv_m_w.v< elfesisny . Eljesny
. X o Aysianiun ‘oepy uix 1@ . auInoq|a\ Jo Alsiaaiun
997 woagaer "Joid S9|e A\ YINOS MaN JO .
ubBisap 1sA[ejeo . peyzauieyye ysesy . .
Bunyds Ajisianiun ‘ewsap euepuep 0Z:21-0L:2)
|euoljel pue UoiSIaAUOD suolje|nwis
Jajem |eojwayooljos|aojoyd SISaYjuAs eain
21}A|e}e001108|9 8|Nd3|oW ||BWS i solweuAp Jenosjow
10} S8|pUNQ SIIMOUBU Pa)SIM} . 10} syshjejeo uogie) :jeiQ
. ojul syybisul onsiuByoS| :|el1Q elA sajolpedoueu Yoe|q uogled
(RSB (L) A ETE) JO 9)el uoles|onN :jeiQ
eljessny ‘AjsiaAlun uedep ‘Ajisianiun :
eljessny ‘dnou
elfensny ‘AysioAlun [euoneN | sispull4 ‘4exjeyd unsnp ‘joid o193 ‘@)ejQ 1Ysnsjy Joid SSI3Z _N_s.___ow uN._mm .._w
uejjelisny ‘xo9 Y9IN ‘Jold Awouoos S9p0JJ09|9 onudesd 1esonu e
90UBIOS S|elaew uogJeo Jejndlio e piemo} puowelp padop-uoloq n ! 01:21-GG:9}
0} palidde Y43 :payAu] | dsis e :siswAjod syew-un pue | o saluadold [eo1wsayd01109|8 U RFEEs el 2N ey
: R . ) : : yoeolidde aaie|a110) payAu]
ayew o} wiojeld v :pajiAu| 8y} uo s[elsjew
9jelsgns JO s}oayg pajAU|
Bal10)| Yinos ‘Ajsianiun
. JeuoneN weubunyp
B210)| YInos ‘Alsianiun elfessny ‘U0 UNS|| JOIdIY
JeuoneN weubunyp eljelisny ‘Ajsianiun ‘aplejapy Jo Ajsianiun AMGEIs pue Aousiolye
uyos mybuno, ‘joid | suenboely ‘Buelr oellip “joid ay) ‘uey unibuir aq vmm:mc:w m Em.zm\hm GS:0L-0v:0L

¢S|an} a|geuleisns ainjny
10} Aysiwayd yosdod | -18yosi4
|EOIWAYD01}09|T :payAU|

uoloNPal 209 [B9IWBYD04}08[0
10} sisA|ejed Jejnosjow
snosusboioleH :pajiAu|

uoloeal pajejai-Abiaus Joy
3sAjeyesojoyd uo uonenbai
|9A3]-0IWO)Y :POYIAU|

uofjelodens-iajem Jejos
paseq Jaded ne-ojuowse|d
oe|q e jo uojeziwndo
pue ubisaq :papAu|

NVHYOO0Ud

2024 International Conference on Advances in Carbon Science and Innovation

18



SISeUUAS ZOgZH 10} S9|eds

|e01Wayd01309[8 10} SisAered

obeloys

FERNNRETE)

onkjejed pue |eondo pue

JuaJayIp Jopun uolONPaI0I}Od[S woje-a|buls paseg-uoqied uol-wniuowwe 4o} sueiqwaw | uabolpAy Joj sisA|ejesos}os|e ‘uonezusioeleyd ‘sisayjuhs 0S:21-0t:2L
uabAxo ay} Buluny aui :jes0 J0 ubisep uanup-ejeq :jelQ auaydeub paseyniy :|ed10 paseqg-IN 9|ge|eds :je1Q :sauAydelb paje|els|\ :le10
eljeqsny ejjes}sny ‘auinoqaj\ Jo eulyo ‘Ausianiun eljeisny ‘Sajep) Yinos maN
‘ ‘auInoqal 4o Ausianun ayL | ‘ i ) F— : ‘ .
eljesisny ‘AjisiaAlun [euoneN BUBIC OIUSAR 4 Ays1aniun ay] ‘ni ayz joid noyzusp ‘I unp "joid | Jo Ausianiun ‘bueyz Buapyy 1
uejjensny ‘utA noABuoz "joid T &w&ﬂ:w@m._m so0Inap abelols sola)eq uol S||90 Je|jos pue swi o¥:ZL-SzZ:2lL
S9|Nd8joW paseq-uogles p—— Mw o o%m:m‘_ ABisus sueiquaw auaydelb -ouiz snoanbe aouewlopad uly} asaolad jo uoneougey
JO uonen|enal ojAjejed :pajAul PaULISIS Ul t. § Ul swa)sAs 21uo| dlWeUuAp Joy -ybiy Joy sjelvyeWw a|qe|eosdn Joy syul 9814
uol snojewouy :pajAYl | o N X
ulj|lopow 8|edS-SS0ID PajIAU| apoyjed paseq-wnipeuea -wnjuowwelAya|N :pajAu|
Jo ubisap pasueApy :pajiAu|
eljessny eljeljsny ‘eplejapy eulyo ‘Abojouyos| Sl e
ok _w.__ww,m_%m:.w\ ww__mﬁoﬁzwwhswz ‘pue|suaanD jo AjsIaAlun | jo AlisiaAlun 8yl ‘@A oeyd ia |lesiway) jo Ajsianiun SSI3Z ‘nybey E_E__m.w,w_o MQ
SRR e e e ayL ‘uayg Buad "1g salslEq JNYINS [EJoW Builieg ‘oeyz aifur @ A LI | )
Adeiay) Jooued onkjeleo Joy . sabe)|oA uoela|@ooe Moj-ed}n
. s||99 Jejos aysaosad ul s|eusjew 21)A|e}es0l}os|a JNJONJ}SOIOIW UOGJeD BIA
s)sA|ejeo uoqled aalj-|ejs|N (PajIAU| N e s|elajew uogJed jo buibew
juaIdlyd Joy salbajens JO 9|04 BY] :paNAU]| SO)IS SAI}OE |EOIWAYD0I}09| .
5 N NS @2epNs ani] :pajiAu|
uoljezi|ige}s aseyd :pajAu| J0 uonenbay :payAul
10 \%_Mwwfw_mu M%MMU%%MM.O_. eljessny ‘9|ISEOMSN _ocM Mwﬂw_ﬂ_ww “_meﬂﬂw_wwﬁ“ ellessny | eljessny ‘S9leA\ YInos MmN Jo
‘Bueyz Buikueyz ‘you 0 AISIaAIUN ‘IA OBQEI[ "JOI ouBld XE ‘01SNIS) ojoed (B BT e
Uz bul w.__M._wgmh o ooﬂomﬂQaa:w.thﬂ AOUBId XEIN "o3SNID _ncﬂ>mm ‘Buepp Bueljiyz aq sa)iIsodwoo aiql uogieo 0L:ZL-0G:LL
: ; . sapoujoseoloyd | ainjesadws} ybiy jo aouelsisal
|euonouny a|geule}sns ojul Ssewoiq Joj saibajel)s :9joukay pue suoneoldde ABisus 1oy
|eanynoube jo Buluyaiolg :ajouhkay SWwilj uly} Jus|eno) :ajouhkay dpripaceilss LSy e
§ S Al - : juswouw ajodiq :ajouhay ay} Buirosdw) :93o0ukay
. elessny ‘
eulyn ‘Abojouyoa| ‘ ‘ Bljelysny ‘ss|epp
eles}sny ‘Sajep YInoS MaN Jo pue 2ousI9g Jo AlsIaAIUN m,c_.._o >u_whm.>_:3 _u:m_w:owdd uIsyInos Uinos maN Jo Aysianiun
¢ . ‘ . NOYZusp ‘ulr ajinH "joid Jo Aysieniun ‘uepunfuen ‘ . .
Aisianiun ay] ‘Buerq Buey| "Joid/y | nNoyzns ‘ong ueixunyg “joid N Buepp "H uny) "jJoid X X
abeuo)s ABiaus paseq Jewny| joysy "joid 0S:LL-0S:LL
e LRI -uoqJed padop-wojeolsld sauysiwayo Aiene SPUfeL B e Bzl
|EJUBWIUOIIAUS 10} SplgAyoliqoueU usaib paonpoid pub-yo jo oncm_ww o_%_ .h o:>~w 4 e M o wcw - %wm -lenp ypm Aiepeq |einjonis
Bunesuibu] :a3oukay s|euajew pue ABojouyos) Aay| 4 ISOPOIOIN -9 A o.wm -cw_u me .w_uo.w>w_ paseqg-aiql} uogie) :ajoukay
uo yoleasal oisegq :9joukay POSEQ-UOGIED -8 i
57— o A - . . . . nx Buiy "jo1d ey
auJ0D uowls "Iq :areyd JloA0T ewwig “iq a1ey)d s|esyue] jeysyy ‘joid ey noH Buey “joid :ireyn BulljepoLy
auloIpawolq JUSWUOIIAUS ABisua sisA|ejeo pUE UORESLSIOBIBYD .w_m:QmE uo|ssas
Joj uogled ‘G-G uoissas 1o} uogie) G- UoIssag 10} UOQJeD :G-E UOISSAg 1o} uogJe) :G-Z Uoissas : :.oemo 61 :o._mwmw
(1 19A®7) wooy HeH Kespui pAog Z Ksdyym L Aaapym anus)
(4oKko4) yeaiq ea) Buiuiopy 0€:11-00:L 1
aoueld ‘SYND B Binogsens jo Ajsianiun ‘Llowes ojoed “joid e
Ansiwayo Jenosjoweldns Jo sJemod aAidnISIp 8y} :S8INJONJISOUBU [BUOISUSWIP-MO| Ylim Buisuas |edisAyd pue |eoiway) :Areusld 00:11-0€-0}
eal0y| yinos ‘ABojouydoa] pue aoualdS JO S)N}ISU| [eUOlEN UES|N ‘Yaeg woag-Buor "Joid ) o
SISaYJUAS s|elslew Joy Alysiwayooueyos|y :Areusld e mc\_nh__w_:.w_b\,n_.m.ﬁ”“w 0€:04-00-04
BulyD ‘@oualog Jo Awepedy asauly) ‘11 bueln, "joid e e - e
auAipydeis jo uoneoldde pue ainjonils uolissalbbe ‘sisayjuhs siqejjonuo) :Areusld §°1 SFUNLOTT AHVNId 00:0L-0€:6
ueder ‘Ays1oAlUN NYSUIYS ‘Opug NQOULIO “JOid A
Awouo9o3 JendJI) uogque) pJemo} uoljeAaouu| s,uogieoouep :Aieuajd 0€:6-00:6
(19A04) 294409 pue B3} |eALLY 00:6-0¢e-8
$20Z ‘“19qWaAoN ¢ ‘Aepsaupapy ¢ Req

NVYO0YUd

2024 International Conference on Advances in Carbon Science and Innovation

19



(Aslenypn :enus ) ‘lewy 8soy “Joid)

syJeway Buiso|n 00:} —S¥:9l
(Aslenypn :enusp ‘oelp Bueyziys °joid)
spJjemy jJO uoljejuasaid S¥91-G1:91
vSn ‘Aiojeioge |euoneN Asjeyieg aouaime] ‘ong enybuir ag . e
Adoosonoads Aei-x yos Aq paqoid sassao0id uoioeal pue ‘Buipuod |EDIWBYD ‘@INjoNnt}s uogie) :paway | Buem :o:NDM__w_ﬂ_.H_D\,n_.wHMNW GLoL-gvi§L
ejlesjsny ‘A)IsiaAlun [BUOHEN UBlBJ}SNY ‘NI UNA “jJoid & : - ol
S[elejew [euonouUNy Ul UBISap pue uolesId}oBIBYD ‘UOIJEWLIO) }08)8( (paway L 97} S3UNLOT AIWIHL Sr§l-§l-GL
(19A04) yeaiq ea] uooutayy SL§L-syvl
ejjesnsny
eljeJsny ‘ss|epn . ‘
ejes}sny ‘sajep\ YInos MaN yinos maN Jo Ajsianiun mzmwo\smz 0 b_m._w>_.:3 M__m:w:< ..mw_m>> Mu:ow WEIX
Jo Ausianiun ‘Bue) 1amn, aQg ay] ‘unieH yeslewnH B3I NA yued ::_ms_ aq | 1o Alisieaiun ‘ueys Buoyuenp
Ajanosies | sanbiuyoe) Bunseos-azealy pue %6 Claa}s wmhsmo:m: ShvL-gevl
UOIEPIX00I}03|8 EaIN Bulea)s uonezuswAjod uoisinwaIuIW S U ) USSR (XN M e
ui saibajens Buussuibus eIA sweoy a)IsodwodouBy Ve 3._ Mwmmwa_wowm.\%_%r__wwp_mm o cMMMM“MVW%:E-M_.:M_PN_M%
1sAjeleo Bulieaun el | O9/4awA|od jo sisayjuAs :jesQ : e w_i_mﬂmoobom._m_ e
Aiepeq uoques-jenq :jei10
eljesisny ‘sa|lepn eljensny ‘AeupAg ABojouyds | eljesisny ‘Ajisianiun eljles}sny ‘ss|epn
Uinos MaN JO ANsISAlUN | JO ANSIBAIUN ‘ueyy wilie)] iq 11NN ‘@1qoN ulweluag aq yinos maN Jo Ajsianiun
ay] ‘qewny] yueAud "aqg ABiaua stawip (]1)pjob pabpug ‘uasiaIN 'd I2eyd1\ 1 e o
salle)eq oulz snoanbe | sjgemauas ainyny ul uoneoldde Jo Ajianoeal |eaiwsyoojoyd (VO3INo0) Sevl-0cvlL
a|qelnp Joy seAlippe Bulubisap ,SJUBWSD BAIIONPUOD pue |ewsay] 8y uodl|is pajuswbne uonesausab
pue Buipuelsiapun :pajAu] V :9puoale ajuakely :payiaug | (]])ploS Buneuiwn||| :payAuj uOo}IoXa ljINw dluebiQ :pajAu|
ejjensny ‘Ajsianiun ‘eljesysny . . £010X c.«:ow ejes)sny ‘Ajsianiun
¢ . ‘ 1SIVvX "@97 oomulir "joid . .
YHHYUO ‘ni uniod "joid/v puejsuaanp jo AjsiaAlun REST upjeaq ‘uay) bueybuey uqg
suoleoijdde uoisIaAu0D ayl‘onqulg -“joid/vV S TEOEEIETETS hoﬁm\m saua)jeq [ejow WnIpos N
ABisua 1oy sysAjejeooljosle sala)eq [ejow jus|eAlnw w ap ISAI01031S 13} pue wniy}l| Joj s8jk|o1}osa| 02:71-00-¥1
paseq |eyow Buiqoud 1o} s|eusjew |[euonouny 10} Mﬁwhﬂﬂoﬂhﬂﬂﬂﬁﬂgﬁﬂ spinbi| o1uol ojul Jybisu|
pue Bujubisaq :ajouhay paseq uogJe) :9)oukay Alleollony ‘ajoulk w.! leuonendwo) :9joukay
e||es}sny ‘SS[eAA\ YINnOS MaN JO
’ . ejjensny ‘ABojouyos] | Ausiaaiun ‘17 INBuapp “Joid/v
M“M“me\,_”_%aw.m_.wk._ Mﬁ_o_\m .w\%.ﬂ w@ _m: ﬂuw %l__w_wm__wc..pﬂww_uﬂmu J0 AJsianiun puejsusand uoljesysenbas
. E.wEwmm:mE Lw.um\s ueqin | abeio)s pue uoisiaAuod Abiaua >=m_._ unfoeyz .ho.m.n:M mcon‘_mo Bz ABlejolll pEle iz 00:vL-0¥:€L
Jo Ajjiqeurelsns Buinoidwi uaalb Jo} sjeuajew ouswAjod ﬁmm [BYED poseq-susydel ubnoi w_m_._EME uononsuod
Joj ainjded uoque) :ajouhay pue uogieooueN :3joukay uisn :o_w._o>cnwo SpIXOIp SAnebsu ur._m [ensu
uogJeo paoueyul :ajoukay -uogueo Buiouenpy :ajoukay
Buepr unAH-1r joid :a1reyd uir 9INH joid ey Buepp uigoeys “joid :a1reyd UOSA UEno 3oid "MNMN
Jo} uogie ﬂwﬁﬂww_wuw Joj uogie)d 9-¢ :MWMMW Joj uogie) :9-g M_Mwm_wwmm pUE UORESHISIOBIEYO S[ELISje Suorsses
: : . : uogJe) :9-} UOISSag
Kespur phog Z favnum L Asronum anuap
(1 19A@7 |910H Blowy ‘Jueinelsay JoiD) yealq yosun-] 0v-€1-05-cl
ejles}sny ‘Sajep\ YInos MaN eulyo
jo Ayisianiun ‘ong BueAuip eljensny eljessny ‘AJIsianiun oluyoslh|od Buoyy

eulyn ‘Ausianiun
1I6uo] ‘Bueyz ueisbuip ‘joid/v

SN
wouy sISeyjuAs ejuowwe

‘auINoqaAl 40 AlsiaAlun
ay] ‘ueuysuy] ‘o weAs iq

‘Asianiun auenboepy
‘Bueyz nopnoq "1

BuoH syl ‘nx 1uI "JoidAssv
sajpadoud

NVHYOO0Ud

2024 International Conference on Advances in Carbon Science and Innovation

20



ne‘npa msun® bueyos Aiays

S9|BAA YINOS M3 1O ANsianiun ay |

Bueyp Aisys Joid/v

woo dnoiboiaw@®@ueyduewpol

dnoug 3aia N

ueyp uewpoy

ne‘npa-siapul®iaseyodunsn(

Ausianiun siapui4

J9jjeyD unsng joid

ne‘npa-uneap@®@ieduelib

Alsianiun unjeaqg

1ep uead g

fpisiBojouar@quel

a1n11su| |eoiBojouyda | ysiueq ay|

uasakog uer

uooebyseo®axbueyz

QYD ‘SUOISIAI] dlWapedy Jo neaing ‘1010a1ig AindaQ

Buig |HS sIIN

npaselepin@uewybneg Aey

se||eq 1e sexa] Jo Ausianiun

uewybneg Aey Joid

uooe doip@oeqyx // udnpadisn®yxoeq

euly) jo ABojouyosa| pue asualdg Jo Alsianlun

oeg ayuix ‘joid

»oesiun®@eeqql

ABojouyoa | pue 22UBI0G JO 21INUISU| [BUOIIBN UES|N

sjoeg woag-bBuor uQg

ne'npa msun®@oe bueix

S9|BMA YINOS MBN 1O Ausianiun ay |

oy Bueryx

Jy'sueajo-sIud@®elue 1youod

SAND

BIUY “O IY2UOD Joid

Bs'npa pins®bue uisaak

ubBisag pue ABojouyoa] jo Ausianiun aisodebuig

Buy uig @94 J0id/V

Bsnpa'snu@eliep

asodebuig jo Alsianiun |euoneN

Jajwnaeg-eAsalpuy elueq jold/Vv

woolewb@|eyyauiwe

Aioleloqge |[euoneN auuobiy

sulwy Jiieyy 1

ne‘npa msun®@|ewe s

sale/\ YINOS Ma Jo Alsianiun ay |

|ewy 9s0y joid

ne'npaajiseomau@uale’l

a1seOMB 40 Alsianiun

ug||y ealssar ug

ne'npa msun®l|e peysel

S3|BAA YINOS MaN 1O Ausianiun ay |

IV peusey

ew down®| NV 1Y Sauor

ANsIanun 21UY231A|0d |A PaWWEYON

IWe|y Sauor Joid

ne'npaajiseomau@ueneys e weuyaq

9[3ISEOMB3N 40 ANSIBAIUN

ueneyy weuyag 1q

ne'npa msun®@pewye 1aaAue]

S3|BAA YINOS MBN 1o Ausianiun ay |

peuwyy Jaaaue |

ne‘npanue@pewyeueupe

Alsianlun jeuoiieN ueljeiisny ay|

pewyy ueupy

llewsy

slel|iyy

aweN

1S1| ,S99PUANRY 2IUBIBJU0)

2024 International Conference on Advances in Carbon Science and Innovation

21



nenpa msun®iep’|

S9|BAA YINOS MBN 10 Ausianiun ay |

te@ Burwi joud

ne‘npa msun®iep-uiquenb

S9|BA YINOS MBN 10O Alsianiun ay |

req uiquengd

Yp wn@yepdin

slewua( Jo slieyy ubiaio jo Ausiuln

[yed 3N

ne'npalwi®axausep uaglol

Ansianun 1INY

a¥auaeq uaqlio] Joid

ne'npanue@Xxod’2Iu

Alsianlun jeuoneN ueljessny ay |

X0D OIN 401d

npayseuow@®@all0) uowls

Alsianlun yseuo|pn

alJ0) uowis I1Qg

ne'npanue@®@yodiegajodaluue

AlsiaAlun |euolleN ueljeiisny ay|

yo1eqs|0) aluuy IQ

ne'npaemn®enyo Buoiliny

el|eJisny Ula1sap) 40 Alslaaiun ay |

eny) Buo] InH joid

ne‘npa msun@nyo p

S9|BAA YINOS MaN 10 Ausianiun ay |

nyo 1amaq Joid

us'npanzm@noyd

AJsiaAIlUN Noyzuapp

noyy 19nys

ne'npaAaupAs®buayd Buojuam

AaupAg jo Ausianiun ay|

Buay) Buojuapp Joid

uo'npaINym@® Buayo Buiqih

Ailo1e1oqge] nyuerx ueyso4

Buayp Buig-IA Joid

udoelels®busyos wy

SvyD ‘ABojouyda] padueApYy JO 81N1ISU| UBYZUays

Buayp BulN -InH Joud

ne‘npanue®@uaydeny

Alisianiun |euonneN ueljelisny ay |

uay) enyH

dloe'n-nysnw®@Te0 Burdonb-usys

Aussaniun nysnAy ‘(Y3INDZI1)
yolseasay ABiaug |esinaN -uoqgie) 10} 91N1ISU| |[BUOIIBUISIU|

uay) Buidong

ne'‘npabn®@tuayosd

puejsuaanQ) jo AlsiaAlun ay|

uay) Buad Qg

ne'npaAaupAs@uaysuenk

AaupAg jo Auisianiun ay

uay) uen, ‘Joid

ud'npaiedueu®eEeuUaydsA

Ausianiun 1esjueN

uay) BuaysbBuo, Joid

ne'npa mon®oun( /7 ne'npa'mon®@uayd_un(

BuobBuojjopn 40 Ausianiun

uay) ung ‘Joid

ne'npaupeap@®@iuayd
// ne'npa‘uieap®uayo Bbueibuey

Ausianiun upjeaq

uay) Bueybue4 1Qq

jlewy

siel|ilv

awep

1SI| ,S99PUANRY 2IUBIIJU0)

2024 International Conference on Advances in Carbon Science and Innovation

22



ne‘npaapiejape®onb buidiez

apie|apy Jo Ausianiun ay |

ono Buidiez ‘joud

AobB|q@onbl

Alolesoqen] |[euonep As|ayiag aouaime

ong enybuir 1Qq

ne‘npamsun®@Tnbiz

Sa|BA\ YINOS MBNN 40O Alsianiun ay |

no elydog Joid/v

ne‘npa esiuN@yiLiio Maynepn

elleJ1sny Yyinog jo Ausianiun

UIHLD MBUNIBIN JOId/V

so'oIsoieouIDeld| eue

(D1SD-¥VONI) ABojouyda ] pue aoualdog UOQIe) JO 31NUISU|

Z9|eZUON) BIDT-ZOpURUIS] BUY

npaaxaip®ogbA

Ausianiun |1axaiq

1s10609 AinA Jjoid

ne‘npanue®beo|9Aon]

Alslanlun |euoneN ueljesisny ay |

Beo|g Aonq uQ

ap Bdw Byidw@®oisnib ojoed

S90BJI91U| pUB SPIO||0D 4O 31N1ISU| Youe|d XBA

o1sni9 ojoed Ig

ne'npabsiun®agia7

puejsuaan) uJayinog Jo Ausianiun

99 197 J0id/V

ne'noboisue®bin

OLSNV

|°qie9 Jin 4d joid/v

nenpaaplejape®@oebankiay

apiejapy jo Ausianun ay L

oeg ankieH IQ

ne oJiso®oe9) 18|\

0dISO

oeg I8N U@

npa‘yseuow ®@n} uayd0elx

Alsianlun yseuon

n4 uayooery

ne‘npa gjawiuniuapnis®@peyzauieyseyysele

auInog|al\ 40 AlsiaAiun

peyzauieysed ysery

dl-oe'n-nysuiys'nguowopua®@opus

AlsiaAlun nysuiysg

OpuUJ NQOULIOI JOid

ne'npaapiejape@uenp BuenBoerx

aple|apy jo Ausianun 8yl

uenq BuenBoery Joid

nenpaiinb®@np-unlie

ABojouyoa] jo Alsianiun puejsuaand

ng unfiy Joid

nenpa bsiun@yuigueo |

puejsuaand uIayinog Jo AusiaAiun

yuiq ueo| Joid/v

uo'NpPa1Na@T6T00YY20Z

ABojouyoa ] |eatway) jo Ausianiun Bulliag

1Q Builex

nenpaa

|3seomau®@uelesewseypniiebueued fetuiyliu

9J1SEOMBN 40 AlSIaAIUN

uelesewueyq nniebueued (eiuiyuN

ne'npainblupy®@abeueyiniwylau

ABojouyosa] jo AlsiaAlun pueisuaand

auyielele( exiue|ny lWYyiaN

[tews

slel|iyy

aweN

1S1| ,S99PUANRY 2IUBIBJU0)

2024 International Conference on Advances in Carbon Science and Innovation

23



nenpa msun®@iysol-

S8|BAA\ YINOS Ma 40 AlisiaAlun ay |

IYsor ysaxey 4oid/v

uo'npanzm@®uilajiny

Als1aniun noyzuapp

uIf 9jinH ‘joid

ne'npaapieape®oelluel

aple|apy Jo Alsianiun ay |

oelf ue\ ‘Jolid

ne'npaapieape®buellul

apiejapy 40 Ausianun ayL

Bueir ur

nenpabw®buell-oelliA

Ausianiun auenboen

Buei oeilix Jyoid

ne'npa gawiun®@ buell-alluam

auJINoqg|aN JO AlsiaAlun ay |

Buelr aif-uapp 1Q

uooe'seddi@is|buell
:3sn /7 uooeadrjiew®@is|Buell

SV ‘Aiisiway) pue saisAyd JO 21n1IsuU| |eaIuyda] ay |

Buelr 197 Joud

dpneewpe®ald

s|jan4uaalguolssI |\

uasuar eule)

woolewb®@ne|ousalbuaaib
/// Wod lewb®@y/ned /// oesiun®@ne|d

1SINN

Buer unAH-1r "Joid

ne'npaaplielape@uolliny exiwwel

apiejapy 40 Ausianun ayL

UONNH BYjlwwe |

ne'npa msuniuapnis®Bueny ueysielay

sajepA YINOS M3 40 Alisianiun ay |

Bueny ueysieiay

udoe'seddI@sobueny

S20UBI0g JO Awapedy asauly) ‘Ailsiwuay) 4O 81NlIsu|

BuenH inysbBuey) joid

ne'‘npasin®@bBbueny onbuayz

KaupAg ABojouyda] jo Alsianiun

BuenH onbBuayz ‘joid

woolewloy®eTzTbueinoy
// uo'npanlz@noyA

Ausianiun Buellayz

noH Bue, “Joid

apInuIsul-ulals|laq®@essiyq

1N1Isu| -ule1s|iag

essiH eleqJleg

3P i@1snjoues| @y e

ues|)

uuewaneH Jadsey

nenpamsun@unieys

sajeAA YINOS MaN 40 Alsianiun ay |

uniey yesiewnyH 1S

ne‘npainb®@ueyunfoeyz

ABojouyosa| jo Alsianlun puesuaand

ueH unfoeyz joid/v

ne'npa msun®@Tonb Buelull

sajeA YINOS MaN 40 Alsianiun ay |

ong BueAuir

uo'npasiIsn®onbxo

ABojouyosa| pue adualodg Jo AlsiIaAlUN noyzng

ong ueixuny) 'jold

jtewy

Slel|iyy

awep

1SI| ,S99PUANRY 2IUBIIJU0)

2024 International Conference on Advances in Carbon Science and Innovation

24



uoNpPaNZM®8STOLTOZ

Ausianiun noyzuapp

17 ung joid

ne'’npa msun®@gl|1yz

S|\ YINOS MaN 40 Alisiaaiun ay |

MYz 4da

ne'npa msun®)inBuam

S8|e A\ YINOS M3 1o AlsIaniun ay |

17 InBuap “Joid/v

ne'npayuyubo)| uib

Ausianun Yo

7 u® joud

ne'npa qawiun®Tl|uoiee

auJnog|aA 40 Alsianiun ayL

17 (uouey) uesbusy "1Q

U2 NPa'sISN®)I|Wod

ABojouyda] pue aoualdg Jo AlSIBAIUN hoyzng

17 BurwbBuey) ‘joid

uooe'sed2IO||A

SVD ‘Aisiway) jo emnnsu|

I Buelna yoid

woo AsIm@ANS|D

sjeLa1eyy pasuespty ‘Jd1Iyd-ul-101pJ

Ana Jayis3 uQg

woojlewb®qge|asjoueu

Aiisianiun jeuoneN weubuny)

997 woagaer jold

npoesie®@Tao|ml

1SIVA

997 coMuI[ JOId

ne'npayuyub@oesl wepe

Ausianun yuyuo

297 wWepy ‘Jold

sp'Biogiee@ejiw

UOISINCOD

ussabne |aeydIN

Np-Biogee®@|wi

sJewusg gnH uaal9

uasie] apjiyL

ne'npa msun®@Jewnyyuelud

Sa|e A\ YINOS M3 1o AlsIaniun ay |

Jewny| jueAld 1q

AP M@

S90U3I0G |e2IuY23 ] Jo Awapedy ysiueQq

uoOJY apjlIapald

ne‘npa gawiun@ueuysisejedob ueuysis

auInoqa|A Jo Alsianiun ay |

ueuysuy ejedog weAg

ne‘npainb@noyiyzBuel

ABojouyda] jo Ausianiun puesusand

noy 1yzBuer Joid/v

ne'npa msun®@wijun/Buop

S3|BAA YINOS MaN Jo Alsianiun ay |

wiy [r@] ung Buoq @

ne‘npa‘siN‘luapniIs@ueyy wiey|

AaupAg ABojouyoa | Jo Ausianiun

ueyy wuey iq

ne'wooixe®@Jnodyaleyyueiwey 1XVY Jnodyaleyy ueiswey
nenpanuwi@nl pinep Ausianun LINY ng pineq A 4@
|lewy siel|ily sweN

1SI| ,S93PUANY 2IUBIIJU0)

2024 International Conference on Advances in Carbon Science and Innovation

25



nenpabn®Tton|q

puejsuaang) Jo Alsianiun ay |

on7 ulg Joid/v

ne‘npanue®n|inianA

Alsianlun |eUOIIBN UBIRIISNY 3Y |

n7 (Auaey) in1an joud

ne'npanue®n Busa |

AlsIanun [euollBN UEleiIsNY 3y |

n1 Bua] 1Q

npayseuow®Tnyung

Ausianiun yseuon

N7 ung ig

ne‘npa msun@®)||aAo|'d

S9|BM YINOS MaN 40 AlsiaAlun ay |

[]oA0] eWWT U

ne‘npa msun@®@ p.o| w

Sa|e/\ YINOS MaN 40 Ausianiun ay |

pJo7 ueba Joid

ne‘npa msun®@ni|-aiflun S9|BM YINOS MaN 40 AuNsiaAlun ay | ni7 allun
ud'npa uepny® Burwni Auslaniun uepn4 N1 Bul Joid
ne‘npaapiejape®/£85€8Te apiejapy Jo Ausianiun ay | ni7 oeH
ne'npabw ipy®@nijuixbuaw Ausianiun auenboey niq uixBua|y
ne‘npa gawiun®ni|ayz auInog|a\ 40 Ausianiun ay | ni7 ayz jold

ne'npayuyuboniId

Ays1anun yuyuo

NI uniod Joid/v

ne'npanue®@ni|unA

AlsIanun [euolleN Ueljesisny ay |

NI unA ‘joid

ne'npa msun@®@ul| oq

S8|BM YINOS MaN JO Ausianiun ay |

ur] og 4

ne'npa msun® buel Buey

S3|BM YINOS MaN 40 AlsiaAlun ay |

Buel] Buey| ‘Joid/V

uo'npanzm@iuenl AysIaAIun NoYyzZuapA 17 ueng
ne'npa Msun@TI['UBIXUBM sa|e/\ YINog MaN 40 Ausianiun ay | I7 UBIXUBAA 4
wooiewb@Tor09ToZuEAl s8|e M\ YINOS MaN 40 Ausianiun ay| 1T UeA

// nenpamsun®@i i uel

nenpaueap®I Bueixuenb

Ausianiun upeaqg

17 (Ae)Ing) Bueixuend 1Qg

Bs'npanu@ioqoey

Ausianiun jeaibojouyos | BuelueN

I7 0goeH J0SSa}0.d JUEBISISSY

jlewsy

Slel|iyy

awep

1SI| ,S99PUANRY 2IUBIIJU0)

2024 International Conference on Advances in Carbon Science and Innovation

26



wooainjeu@Ayriequadiwnsieu

auniepn

Ayuaquad lwnsieN

nenpaAsupAs@iad eixbusaz

AaupAg jo Ausianiun ay |

184 eixbuaz uQg

dl-oiex@aeroiysnsie

Auslaniun o1y

ae10 1Ysnsiy IQ

ne'npaiwi@®@ygza|qouuiweluaq

Aussanun LINY

a|qoN ulweluag iq

AP ydoyo@udiw

HdOvO

SSIN >IN

ne‘npa msun@uas|alu‘|aeydlw

S3|BAA YINOS MaN JO Alsianiun ay |

uas|aIN [2BeYdIN JQ

nenpa msun®@Tiu-allbuiq

S3|BAA YINOS M JO Alsianiun ay |

IN (22on.g) a1(-Buig Joid

nenpabn®@euainbu-u

puejsuaang) Jo AlsiaAlun ay |

uaAnbBN uaAnbN 206N 1Q

woo ooyel®@uepunfueuyoyse
// nenpabsiun@uepunfueNoysy

pue|suaand) ulayinog jo AlsiaAiun

uepunfueN »oysy }oid

nenpaAsupAsun@ecTonweu

AsupAg jo AusiaAiun ay|

ueyiesianuwen ueyiesianwep|

dl-oe'n-nysnAyw®oo/ Iflunl-einweeu

Ausianiun nysnAy|

einwexe Ifung ‘Joid

woolewb®/gbuieuamyliieAw

ANslanlun |euoileN uelesisny ay|

Buren 1A

npa nNps®@ BbunAwmo

Ausianiun uemyun/AyBung

BunApy oopn Buey) joid

dpneewpe®wAad

Ausianiun Biogley

USSUSLIO|\ Med

Mp wn®@wuneys

s ewUa( 4o siieyy ublaiod jo Ansiulp

auelle{d|\ uneys

ne‘npaaplejape@®@oew uIx

aple|apy jo Ausianun 8y

oeN UIX IQ

ne'npa msun@iuew w

S3|e A YINOS MaN O Alsianiun ay|

Iuep 1uep

dloen
-nysnAyw®@gz /T uepeliuiBayoiiwyajew
// woolewb®@iuibayosiwruepe|

4INOZI - Aussaniun nysnAy

iuBayouiwysje|n uepe iq

npa‘yseuow@Jlapwnlewseuiew

AlsianIuN Yseuo|p

Japwnley seure|y ‘joid

nenpa msun@A1 0

S3|BAA YINOS M JO Alsianiun ay |

A7 Buend 4N

jfews

Slel|iyy

aweN

1S1| ,S99PUANRY 2IUBIBJU0)

2024 International Conference on Advances in Carbon Science and Innovation

27



ud'npaNgO®ymBuos

ABojouydsa| |eotway) Jo Ausianiun Builiag

Buog oeylapp

-oe nuo@uyosnyBunoA

Alsianiun jeuonen weubuny)

uyos n3Bunoy joud

W 09'SN22 - oUUIDS W

SNOD-ONNI

pieebog euliey

ne‘npauilno®@oeys buidbuoz

Ausianiun uiiny

oeys Buidbuoz Joig

ne‘npa msun®@ueys BuoyuenA

s8|eM\ YINOS Ma JO Alsianiun ay |

ueys Buoyueni

woo'ssIaz®@z|nyds puiaq

SS13Z

Z|nyos pulag

Jyensiun@uiowes

Binoqselig ap 21SIdAIUN

Joweg ojoed ‘joid

woolewb®ozoz Aol

AioleioqeT yoleasay 90104 Iy

Koy 1y 1@

woojlewb@®iabiiole|n

S80UBI0G |B2IUYD3 | JO Awapedy ysiueq

196112y €N

ne'npe msun®uaJl Buiwep

s8|e M\ YINOS Ma JO Alisianiun ay |

uay Bulweq

nenpauiInNd@snepy

Alsianiun uin)

qgal7-Janeuabay snepy Joid

npa-uoswsp®oele

Ausianiun uoswa|)

oey oeleddy Joid

ne‘npaapiejape®@uelunibull

apiejapy 40 Ausianiun ay |

uey uniBuir ug

woo'ssiaz@nyBel esiwyses|

SSI13Z

nybey esiwysey|

ne'npe msun®nib-unxuey

S| YINOS Ma JO AlsiaAiun ay |

[unxueH] ni®) piaeq

ne‘npaapiejape®nibibiad

aplejapy Jo Ausianiun ay |

niQ 1brag

ne‘npaapiejape®@oelb's

aple|apy jo Ausianun 8y

oed) Bueyziys joid

ne‘npabn®oeib

puejsusan) 40 Ausianiun a8yl

oeId NNy Ig

ne'npa msun-iuspnis@ib-uelbiny

s3|e M\ YINOS Ma JO AusiaAiun ay |

[uetbinH] 1O suj

uo'NPa1Ng®ETO0TYTZ02

ABojouydsa | |eatway) jo Ausianiun Bulliag

Buagd Buikelr

jtews

Slel|iyy

awep

1SI| ,S99PUANRY 2IUBIIJU0)

2024 International Conference on Advances in Carbon Science and Innovation

28



uooe-byseo®@AzBuem

SVyD ‘wawdojana
pue 925uUaI9G JO dINISU| ‘UOISIAI] JIWSPEdY 3Y] JO 181Ud)
yoleasay anisusyaidwo) ay1 Jo Joroaug Aindeqg aAinnoex3

Bueppn nAuayz “1Qq

ne'npaaplelepe®buemuiqoeys

apiejapy 40 Ausianun ayL

Buepp uigoeys ‘joid

nenpa-yuyub®@buem Buel

Ausianiun yuguo

Buepp uoser Buer] 1Q

ne'npabn®@buem’|

pue|suaanQ) Jo AlsiaAlun ay |

Buepp noyzuer Joid

uooeleis@buemiamep

ABojouyosa] paduenpy Jo ANSIaAlun uayzuays

Buepn 19\ -BQ J0Id

ne'npa msun®Buemyunyd

S8|BAA YINOS MBN 4O AlisiaAlun ay |

Buepp uny) ‘Joud

uo'npanzm® Buemunys

Alsianlun NoYyzuapp

Buepp unys ‘Joid

ne'npa’sIseomau@nAyuedsyuiw

3J3IseoMaN 0 Ausianiun

NA yued yui 4

ne‘npa-ajiseomau@®@nuinuelele

a)1seOMaN JO Ausianiun

nuip uelely Joid

ne'npa msun@ewian euepueA

S8|BAA YINOS MBN 40 AlisiaAlun ay |

ewlia)\ euepuep

sn-oe’jeuadwi@IouUT W

uopuo aba|jo) |euadw

1oL | epBepy Joid

ne-npa msun®Aa||11J

S3|BAMA YINOS MaN 10 Alsianiun ay |

Kaj1 pieyaiy yoid

uo'npanuay@uely Buoyiyz

Ausianlun ueuay

uer] Buoyyz

ne'npalwi®@auuanalraddiyd-ueal

Aysienun 1INY

auuana] addiyg-uesr 1q

npayseuow@®a|esyuelrieysye

Alsianiun yseuon

a|esyue] 1eysyy 4oid

ne‘npaapiejape®@uns bueboelx

apiejapy 40 Ausianun ayL

ung Bueboery

ne'npa msun-iuapnis@unsiABull

S9|BAMA YINOS MBN 40 Alsianlun ay |

ung (sunsuy)) IKBuI

ne'npainb®unsibiz

ABojouyosa] jo Ausianiun puejsuaand

ung b1z yoid

nenpaemn®@unsibBuoy

eleJIsny UJa1SapA 40 AlsIaAun ay |

ung IbBuoy ‘Joid

ne'npasin@ung Buig

KaupAg ABojouyosa| jo Alisianiun

ung Buig 1Qg

nenpasin@ngueld

AaupAg ABojouyosa] jo Alisianiun

ng 18184 ueld) 1g

jtews

Sleliyy

aweN

1S1| ,S99PUANRY 2IUBIBJU0)

2024 International Conference on Advances in Carbon Science and Innovation

29



ne'npaajiseaomau®@if oeqell

9[1SBOMBN JO ANSIBAIUN

IA ©eqelf joid

ne-npa msun®@yoaA b

Sa|BM YINOS MaN 40 AlsiaAlun ay |

yoaA ueno jolid

ne‘npaaplelape®ak oeyd

aple|apy jo Ausienun ayL

A oeyd Ig

uooe byseo®buelank

QYD ‘SUOISIAI] dIWBpPedY 4O Neaing ‘@d1Q |elauag

Buex INA SIN

ne'npa msun® bueliamnAi

Sa|BM\ YINOS MaN 40 AlsiaAlun ay |

Buej 1emn

ne'npasiINn@nxuajayanxoeix

AaupAg ABojouyoa | o Alsianiun

nx (us|ay) anxoeix 1Qg

MY npanAlod@nxijui

Ausianiun oluyoaifjod Buoy BuoH ay|

nX 1|UI] 401d/3sSY

uo'npaisny®@nx Buiw ABojouyosa] pue aoualog jo Alsianiun Buoyzeny ny Bul Joid

ne‘npamsun®@TalxX ueyni saje A\ Yinog Map 40 Alsianiun ay | alx ueyna Jiqg
ne'npenue®//GGz8.Ln

// WodlewB®OZTol2)uaYyd aIxX Aysienun |euoneN uelensny ey alx 1apuay)

Jieyn®@oeixnd IO oelx nd jolid

10 Awapeoy asauly) ‘solwela) Jo ainlisu| leybueysg

ud'npa1oNg®yzBuerx
// uonpailongjiew®yzbuelrx

ABojouyss] |eotway) jo Ausianiun Bullieg

Buerx enybuoyz Joid

ne'npa msun@®eixieyuayz

Sa|BM YINOS MaN 40 AlisiaAlun ay |

erx 1eyuayz joid

ne'npabw®@nm BurwnA Ausianiun auenboey nAA Butwni ug
uonpaiongew@buignm ABojouyoa | |eoiwa o Ausianiun Bullis npA Bul

/7 Woobb@®g8zoreyss |ouyda] |esrwsyn 4§ | lun bullieg M buig

uo'NpaNz@®OZMuUays Aisianiun noyzuen 19\ UBYs

ne'npa msun®@ buem Buelbuiq

Sa|BM YINOS MaN 40 AlsiaAlun ay |

Buepp Buenbuig

ne'npa msun® BbuemanABbuenys

Sa|BM YINOS MaN 40 AlisiaAlun ay |

Buepp anABuenys

ne'npabn®buem Buelyz

puejsuaang) Jo Alsianiun ay|

Buepn Buenyz uQ

jfewsy

Slel|iy

awep

1SI| ,S99PUANRY 2IUBIIJU0)

2024 International Conference on Advances in Carbon Science and Innovation

30



nenpayuyub@oeyzy

Ays1anun Yo

oeyz unfliny ‘joid

nenpaaplejape®Tobueyzulys

aple|apy Jo Ausianun 8y

Bueyz unys 1g

ne'npaapiejape®bueyzuelloeys

aple|apy jo Ausianiun ay

Bueyz uelloeyg

nenpa msun® bueyz Buip

S3|BA\ YINOS MaN 10 AlsiaAlun ay |

Bueyz Buig

nenpanue®TtTbueyzunlez

Alsianiun [euoinieN ueljelisny ay|

Bueyz unlez

w o2 00IN0@1YyBLawul
// uonpailbuoi®bueyz ueibuib

Ausianiun ilBuo

Bueyz ueibuid

nenpabw@®@bueyznopnop

Ausianiun auenboey

Bueyz nopnoq 1Q

uo'npalongiiew® buidbuayzbueyz

ABojouyosa ] |edtway) 4o Ausianiun Bulliag

Bueyz Buidbuayz ‘joid

ne'npa msun® bueyz Buaw

S3|BAA YINOS MaN JO Alsianiun ay |

Bueyz Bus|y 1Q

nenpayuyub®@bueyzis)

Ausianun yuguo

Bueyz 197 uQ

nenpa-sin®bueyz Buelbuir

AaupAg ABojouyoa] jo Ausianiun

Bueyz Buelbuir ug

uo'npaenybuisysjiew®Buelb-HBueyz

Ausianiun enybBuis |

Bueyz Bueld) 1q Joid

ne‘npa msun®gbueyz ull

saje A\ YInog MaN Jo AlsiaAlun ay |

Bueyz uif Joid/v

ne'npainb®bueyzuel

ABojouyoa | jo AusiaAiun puejsusand

Bueyz [ue(] Buiueyz joid/v

nenpa msun®ieyz busbulb

S3|BAA YINOS MaN Jo Alsianiun ay |

teyz Busybuid 4@

nenpabn®buazx

puejsuaang) jo Ausianiun ay |

Buaz Buexbuery .1q

uo'npanzm@®@ueniiajk

AJsianiun noyzuapp

uenA 19JIA ‘J01d

buo uisianuoy@bunoA Ajwse

sjeLa1eyy ul SI1813U01-

Bunoj Ajlwg

nenpa msun®@noA Bull

S3|BAA YINOS MaN 1o Alsianiun ay |

no\ Bulr

Jroe'nud®@uooAunsii

Ausianiun jeuonenN weubuny)

UOOA Uuns|| Joid/v

ne'npanue®@ulA noAbuoz

Ausianiun [euoneN uelensny ayj|

uiA hoABuoz jouid

jtews

Slel|iyy

aweN

1S1| ,S99PUANRY 2IUBIBJU0)

2024 International Conference on Advances in Carbon Science and Innovation

31



wodbb®@eye/£0/6€

ABojouysa]| pue aoualIdg Jo AlsiaAlun hoyzng

noz onyz

ne'npa msun®@egnyz ul|

S9|B M\ YINOS M3 40 Alsianiun ay |

nyz ur

ne‘npaapielape®T1obusyz oel

apiejepy jo Ausisnun ey

Buayz oep Joid

ne‘npaapiejape®buayz uiw

aplejapy jo Ausianun sy

Busyz uin

ne'npa msun®@TBusyzuiw

S9|B\ YINOS MaN O ANsIaniun ay |

Buayz UIN J0id/V

ne‘npasiNn@oeyziain

KaupAg ABojouyda | jo Ausianiun

oeyZ 18nA 10

ud'NPa1PNg®zZ000.17202

ABojouyoda] |eatway) jo Ausianiun bulliag

oeyz allurn iq

ne‘npa msun@oeyz-uenyd

S9|_ M\ YINOS MBN 40 AlsIaniun 8y

oeyz ueny) ‘jold

jtews

Slel|iyy

awep

1SI| ,S99PUANRY 2IUBIIJU0)

2024 International Conference on Advances in Carbon Science and Innovation

32



6)'[9

Thank you to our sponsors !

NSW

GOVERNMENT

' Australian Government

a2?5  Australian Research Council

CARBON ENERGY

Open Access,

INTERNATIONAL
UNIVERSITIES
°CLIMATE ALLIANCE

Frontiers in
Materials

Ajournal by g@® frontiers

(Y lr

APT2024

e
s UNOW
S

MERCK

5th International Confere J." "T |
Emerging Advanced Nanormateris
ICEAN 2024 A

The NEX, Newcastle, Australia
November 4-8, 2024

2024 International Conference on Advances in Carbon Science and Innovation

33



ARC Centre of Excellemfe for
Carbon Science
& Innovation

wn

 ssopmna, §
P.

(

m“’mmﬁ

.,
e

Australian Seryices

At Australian Vacuum Services we aim to give first class technical support foremost. Our team members are
highly qualified. Our belief is in helping the customer as our top priority. Helping both laboratory and science
research as well as industrial and industry manufacturers. We have a real passion for helping Universities with
leading cutting-edge projects. We also love our service offering where we can save the customer money with

pump or equipment refurbishment.

Our Mission

The servicing of vacuum pumps repair and nanotechnology systems with scientific and industrial vacuum
pumps and the consultancy of engineering services are the forte at Australian Vacuum Services (AVS). Offering
global class Semiconductor and thin film solutions and localized Australian support. The Australian vacuum

services team supports all major locations including Sydney Melbourne Perth Adelaide and Brisbane.

Our management team is both PhD science and Industry qualified, with over 60 years’ experience.
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Q Venue

In the heart of Sydney's CBD, the five-star Amora Hotel Jamison Sydney offers 415 spacious
guest rooms along with a service that sets the standard for Sydney hospitality.

Amora is an easy walk from the Sydney Harbour Bridge, Sydney Opera House, Circular Quay, The
Rocks and Barangaroo, and only a few minutes from Wynyard train station and Bridge Street
Light Rail stop. This makes it one of the most desired locations for those travelling to ICACSI.
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Conference Cruise Dinner 12 November 2024

On Tuesday 12 November, all conference attendees are warmly invited to a dinner cruise around
beautiful Sydney Harbour, hosted by Starship Cruises. Enjoy a buffet-style dinner complemented by
a selection of drinks.

Please arrive at King Street Wharf no later than 6:30pm for a strict 7:00pm departure. The Wharf is a
short 9-minute walk from the Amora Hotel. You can use Google Maps and search King Street Wharf!

We look forward to celebrating ICACSI with you on the cruise!
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ARC COE-CSI Contact:

www.carboncentre. org.au -

Email: coe-csi@unsw.edu.au



