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INTERNATIONAL INSTITUTE FOR CARBON-NEUTRAL ENERGY RESEARCH

ENGINEERING AND MATHEMATICS: WHERE DO WE MEET?
[2CNER-IMI JOINT INTERNATIONAL WORKSHOP

DATE:
TIME:

JANUARY 31, 2023
9:30 - 16:15 (JAPAN TIME)

VENUE: ONSITE (Room 217, I2CNER BUILDING I), ZoOM (MORNING ONLY)
ORGANIZER: NGUYEN DINH HoA, I2CNER & IMI, (hoa.nd@i2cner.kyushu-u.ac.ip)

Time Speaker Affiliation Title
Director of I>CNER,
. Kyushu University, .
9:30-9:35 | Petros Sofronis . . Opening speech
and University of
Illinois, USA
Naoki How to increase beam efficiency in
9:35-10:20 . Kyoto University radiative wireless power transfer -
Shinohara e .
Limitation of Maxwell equations
Tomovyuki Tokyo Institute of Applicability of optical wireless power
10:20-11:00 . - .
Miyamoto Technology transmission for longer distance target
Magnetic Field Manipulation by
Ramesh . . .\
11:00-11:40 Pokharel Kyushu University Metasurface Relays for Position-
Independent Inductively coupled WPT
11:40-12:20 | Tom Nugent Power'L|ght Laser Power Beammg:_ ;hallenges and
Technologies, USA Opportunities
12:20-13:00 Break
2
13:00-13:40 | Alex Staykov ! CNFR' Kyushu
University
13:40 — 14:20 Kei Hirose IMI., Kyu_shu Multivariate time series .analy5|s for
University energy forecasting
Kaname PCNER and IMI, Interaction between flzflme aer physical
14:20-15:00 . ) phenomena: asymptotic studies, results
Matsue Kyushu University .
and reviews
Nguyen Thi IMI, Kyushu FuIIy.automatilzed.optlmlzatlon <.:>f rl.ng—
15:00 - 15:40 o . . opening reactions in lactone derivatives
Hoai Linh University ; . .
via 2-step machine learning
Functional Activated Carbons and Their
2
15:40—-16:10 | Animesh Pal ! CNFR' Kyushu Composites for Utilization of Thermal
University
Energy
Director of IMI
16:10 - 16:15 | Kenji Kajiwara rectoro ’ Closing remarks

Kyushu University
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INTERNATIONAL INSTITUTE FOR CARBON-NEUTRAL ENERGY RESEARCH

2023 I2CNER ANNUAL SYMPOSIUM

“OPTIMAL TRANSITIONS: FROM LABORATORY RESEARCH TO THE CARBON-

NEUTRAL ENERGY MARKETS”
I’CNER HALL/ HYBRID
ITo CAMPUS, KYUSHU UNIVERSITY

WEDNESDAY, FEBRUARY 15T, 2023

1:00 p.m.

1:25 p.m.

Session 1: Green

Opening Remarks

Tatsuro Ishibashi, President, Kyushu University

Akira Ukawa, WPI Program Director

Chuka Asike, Principal Officer to the U.S. Consulate Fukuoka

Shibata Shingo, Managing Executive Officer, Center Executive, R&D Center, Mitsui
Chemicals, Inc.

Petros Sofronis, Director, ’"CNER, Kyushu University

Introduction

“Establishment of Mitsui Chemicals, Inc.—Carbon Neutral Research Center (MCI-
CNRC)”
Toshihiro Takai, Director, MCI-CNRC, ’CNER, Kyushu University

hydrogen production and utilization

1:40 p.m.

2:05 p.m.

2:30 p.m.

2:55 p.m.
3:00 p.m.

Invited Lecture A

“Investigating surface and interface properties and their impact on solid oxide cell
electrodes”

Stephen Skinner, Imperial College London

Invited Lecture A’

“Current Status of SOEC Development in Denmark; from research at DTU to up-
scaling and commercialization at Topsoe”

Anne Hauch, Senior Group Manager, SOEC Cell Performance Group - Power-to-X
Topsoe

I2CNER Presentation A
“Active photocatalysts by high-pressure torsion”
Kaveh Edalati, ’CNER, Kyushu University

Photo session

Coffee Break (Poster Session)
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Session 2: CO, separation and capture

3:30 p.m. Invited Lecture B
“Towards Integration of CO; capture and conversion technology”
Paul Kenis, Elio Eliakim Tarika Endowed Chair and Department Head in Chemical
and Biomolecular Engineering, University of lllinois Urbana-Champaign (UIUC)

3:55 p.m.  I°CNER Presentation B
“Prospect of functional adsorbents in attaining environmental sustainability

Bidyut Baran Saha, I’CNER, Kyushu University

77

Session 3: CO, conversion and fixation

4:20 p.m. Invited Lecture C
“Electrodeposited Composite Catalysts for CO; and methanol electrolyzers”
Andrew Gewirth, Department of Chemistry, University of Illinois Urbana-
Champaign (UIUC)

4:45 p.m.  I>’CNER Presentation C
“Conversion of carbon dioxide to methanol using Cu/ZnO catalysts”
Junji Nakamura, MCI-CNRC, IPCNER, Kyushu University

Session 4: Advanced analysis and evaluation

5:10 p.m. Invited Lecture D
“From Research to Markets: Case studies of Clean Energy Technologies”
Jill Engel-Cox, Director of the Joint Institute for Strategic Energy Analysis, U.S.
National Renewable Energy Laboratory

5:35p.m.  I>’CNER Presentation D
“Achieving a Sustainable Transition: Energy System Design, Behavior and
Innovation”
Andrew Chapman, I’CNER, Kyushu University

6:00 p.m. Closing Remark
Tatsumi Ishihara, ’CNER, Kyushu University
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INTERNATIONAL INSTITUTE FOR CARBON-NEUTRAL ENERGY RESEARCH

[2CNER THRUST WORKSHOP:
TOWARD CARBON NEUTRALITY

ADVANCED ENERGY MATERIALS THRUST (AEM),
ADVANCED ENERGY CONVERSION SYSTEMS THRUST (AECS),
AND MULTISCALE SCIENCE AND ENGINEERING FOR ENERGY AND THE ENVIRONMENT THRUST (MS3E)

DATE: FEBRUARY 2ND, 2023, THURSDAY
TIME: 9:30 AM - 2:30 PM (JST)
VENUE: [2CNER HALL/HYBRID, IT0O CAMPUS, KYUSHU UNIVERSITY

Time

Speaker

Affiliation

Title

9:30 a.m.

Hiroshige Matsumoto

I2CNER

Opening Remarks

Session 1: Advanced Energy Materials Thrust (AEM)

Robert O. Ritchie

UC Berkeley/ Lawrence

9:35a.m. irtual tati Berkeley National TBA
(virtual presentation) Laboratory
Kyush i i
10:00 a.m. Yoshinori Sawae yus Ilz'lcll'ij?;ersmw Polymer tribology in hydrogen
10:25 a.m. | Toshihiro Tsuchiyama Kyushu; University/ | Alloy '<.:|e5|gn of .Iow-N! ' high-strength
I‘CNER austenitic steels with interstitial elements

Session 2: Advanced Energy Conv

ersion Systems Thrust (AECS)

10:50 a.m. Deibert Wendelin Forsc"h.ungszentrum Membrane Reactor for Dehydrogenation of
Jilich GmbH Alkanes
D-m-A t itized TiO, phot talyst f
11:15 a.m. Motonori Watanabe I>CNER n ype. senstized 1 2 photocatalyst for
H, production under NIR light
11:40 a.m. Aleksandar Staykov PCNER De'5|g'n of Energy-.related Materials using First
Principle Calculations
Lunch at ’CNER lounge

SOIFIT lunch meeting (*invitees only) at P’CNER meeting room

Session 3: Multiscale Science and Engineering for Energy and the Environment Thrust (MS3E)

Cultural and demographic considerations for

1:10 p.m. Caleb Brooks I
0p.m uluc energy transition: a case study in the U.S.
Nanyang . .
1:35 p.m. Anutosh Chakraborty Technological ?;s;rpe'clon Assisted Xenon and Hydrogen
University (NTU) &

Gas separation membrane - based extraction

2:00 p.m. Roman Selyanchyn I2CNER of CO;, from air and its potential for
distributed direct air capture

2:25 p.m. Petros Sofronis Director, I>CNER Closing Remarks

(Coffee Break)
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IMKSE - RBERIA—-F A & KFEFIHIEFRIA—5 A 2023
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L2 TFERFT $FhlsEER

Special seminar, Department of Chemical Engineering

157 (Room):

S Hf(Lecturer):

]

H (Title):

B E (Abstract):

SH54£2 A2 H(K) 14:00~15:00
February 2nd, 2023 2:00 - 3:00 pm
Presentation and Discussion are included.

DIAMASEETRE 732 E
West Zone Building IV, 7F Room 732

Prof. Jeng-Yu Lin

Professor, Laboratory of Interfacial Electrochemistry
Department of Chemical and Materials Engineering,
Tunghai University, Taiwan

Fabrication of Electrode Materials for Energy Conversion/Storage
Devices by Using Electrodeposition Techniques

In this presentation, we will introduce the use of electrodeposition
techniques to fabricate electrode materials for energy conversion/storage
devices (like solar cells, supercapacitors, and Na-ion batteries) due to its
unique features of low temperature, free-standing deposits, good
selectivity, large-scale fabrication, and high throughput. The
electrodeposition techniques including functional electrolyte additives,
template-assisted deposition, pulse deposition, and activation strategies
for electroless deposition will be introduced in this lecture. For example, we
have successfully developed a facile pulse-reversal electrodeposition
method to deposit free-standing Ni3S; thin films on Ni foam for hybrid
supercapacitor (SC) applications. The optimal pulsed NisSz//carbon fiber
cloth hybrid SC can be reversibly charged and discharged at a stable cell
voltage of 1.8 V and generate an impressive specific capacity of 25.5 mAh
g at a current density of 0.5 A g™, which can deliver a maximum energy
density of 28.8 Wh kg™' at a power density of 684 Wkg™.

E:Z(Language): English

i

#& 5 (Contact):

73 # LT (Genlnoue) ginoue@chem-eng.kyushu-u.acjp
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INTERNATIONAL INSTITUTE FOR CARBON-NEUTRAL ENERGY RESEARCH

-CENTER FOR ENERGY SYSTEMS DESIGN -
KICK-OFF WORKSHOP

DATE: THURSDAY, FEBRUARY 2ND & FRIDAY, FEBRUARY 3RD, 2023
TIME: 3:00pM -8:00PM & 9:30aM — 1:00PM (JST)
VENUE: [2CNER HALL/HYBRID, ITO CAMPUS, KYUSHU UNIVERSITY

Time Speaker Affiliation Title
Thursday, February 2
A for E
3:00 p.m. | Hiroshige Matsumoto Kyushu University bout Center for Energy Systems

Design

Sessionl: Data Science

National Institute for

3:20 p.m. | Guillaume Lambard Materials Science Data-driven design of materials
(NIMS)
Autonomous design of ring opening
3:45 p.m. | Aleksandar Staykov Kyushu University reactions through machine learning

and first principle simulations

Session2: Materials / Transport

4:00 p.m.

Shin-ichi Orimo

Tohoku University

Advanced Hydride Materials Design for
Energy-Related Applications

4:25 p.m.

Masanobu Kubota

Kyushu University

Mitigation of hydrogen embrittlement
by impurities and creep in hydrogen

Session3: Materials Conversion

Development of Spatial Catalysts for

4:40 p.m. | YoichiY RIKEN
0p.m oichi Yamada Organic Transformations

Computational, data science, and

5:05 p.m. | Ken-ichi Shimizu Hokkaido University | spectroscopic studies for design of
heterogeneous catalysis

5:30 p.m. | Miho Yamauchi Kyushu University Ingrganlc Nanomaterlals to Ac.hleve
Efficient Hydrogenation Reactions

6:00 p.m. Free Discussion

Friday, February 3

Session4: Electric Conversion

9:30 a.m.

Tatsumi Ishihara

Kyushu University

Intermediate temperature steam and
CO2 electrolysis by using LaGaO3
electrolyte cells
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Session5: Photo Conversion

9:45 a.m.

Shintaro Ida Kumamoto University

About Institute of Industrial
Nanomaterials

10:10a.m.

Toshinori Matsushima Kyushu University

Efficient and stable solar power
conversion from hybrid perovskites

Session6: Energy Analysis

The Role of Energy Analysis Toward

10:25 a.m. | Andrew Chapman Kyushu University Sustainability and Carbon Neutrality
Junichiro Otomo Tokyo Institute of Integrated Energy Science in Tokyo
10:40 a.m. . .
(virtual presentation) Technology Tech
11:05 a.m. General Discussion
11:35 a.m. Lunch Break 1: CESD Lunch meeting at >*CNER meeting room *invitees only
11:35 a.m. Lunch Break 2: Lunch on your own

*Bringing your own lunch is recommended.
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- HYDROGEN-MATERIALS INTERACTIONS -
HYDROGENIUS, I2CNER, HYDROMATE AND SINTEF JOINT RESEARCH SYMPOSIUM 2023

< Date and hour > February 2" (Thu), 20:00—23:00 (Japan time)
February 3 (Fri), 20:00—23:00 (Japan time)

< Venue > Online (ZOOM Webiner)

< Language > English

Day 1 Program (February 2" (Thu), 20:00—23:00)
Time Presentation Title and Speaker

Opening Remarks

20:00-20:10 Hisao Matsunaga (Kyushu University, Japan)
Session 1 (Chair: Hisao Matsunaga, Kyushu University)
20:10-20:50 Direct Observations of Hydrogen Atoms: Insights for Hydrogen Embrittiement

Yi-Sheng Chen (The University of Sydney, Australia)

Materials Characterization in Cryogenic and High-Pressure Hydrogen Gas
20:50-21:30 | Environments - NIMS Initiatives for a hydrogen energy society -
Yoshinori Ono (NIMS, Japan)
21:30-21:40 Break

Session 2 (Chair: Vigdis Olden, SINTEF)

Characterisation of the hydrogen interaction with austenitic steels

21:40-22:20 Lisa Claeys (Ghent University, Belgium)

Strain-life testing in hydrogen gas as a probe for materials effects

22:20-23:00 | pmay Martin (NIST, USA)

Day 2 Program (February 3 (Fri), 20:00—23:00)
Time Presentation Title and Speaker

Session 3 (Chair: Masanobu Kubota, Kyushu University)

Hydrogen Diffusion Coupled with Crystal Plasticity FEM

20:00-20:40 Adrienne Muth (Fraunhofer Institute for Mechanics of Materials IWM, Germany)

Reasonable Design Concept of Cr-Mo Steel Components in Consideration of
20:40-21:20 | Hydrogen Embrittlement
Junichiro Yamabe (Fukuoka University, Japan)

21:20-21:30 Break

Session 4 (Chair: Brian Somerday, University of lllinois at Urbana Champaign)

Mechanical Performance Assessment of Subsea Pipeline Base Metals for
21:30-22:10 | Hydrogen Transport

Aleksander Omholt Myhre (NTNU, Norway)

Microstructural Engineering to Achieve Low Cost, High Performance Solutions for
22:10-22:50 | Hydrogen Storage and Delivery

Kip Findley (Colorado School of Mines, USA)

Closing Remarks

22:50-23:00 Brian Somerday (University of lllinois at Urbana-Champaign, USA)
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INTERNATIONAL INSTITUTE FOR CARBON-NEUTRAL ENERGY RESEARCH

]SPS CORE-TO-CORE PROGRAM
-SOLID OXIDE INTERFACES FOR FASTER ION TRANSPORT-

SOIFIT, THE FINAL SEMINAR

DATE: FRIDAY, FEBRUARY 3RD, 2023
TIME: 1:00 PM - 5:10PM (JST)
VENUE: I2CNER HALL/HYBRID, ITO CAMPUS, KYUSHU UNIVERSITY

Time Speaker Affiliation Title
1:00 p.m. | John Kilner Imperial College Opening Remarks
oo p-m. London pening
1:10 p.m. | Stephen Skinner Imperial College Enhancing the ionic transport in scheelite
London structured electrolytes
Thin films by pulsed laser deposition as
1:40 p.m. | Thomas Lippert Paul Scherrer Institute | model systems for studies on energy
materials
. Massachusetts Reversing cathode poisoning in solid oxide
2:10p.m. | Harry Tuller Institute of Technology | fuel cells by controlled surface acidity
Institut national de Understanding the role of interfaces and
2:40 p.m. | Kulbir Ghuman o grain boundaries present in SOFC
recherche scientifique
electrolytes
3:10 p.m. Coffee Break
2
3:40 p.m. | Tatsumi Ishihara I CNFR, Kyushu Interface‘ bet.we‘en SrO and Co304 for
University oxygen dissociation
4:00 p.m. | Masatomo Yashima Tokyo Institute of Search fF)r High lonic Conductors and their
Technology Mechanism
4:20 p.m. | Ainara Aguadero Imperial College Importance of wettl.ng to |mpr0\./e the
London performance of all-solid state batteries
Aleksandra Gdansk University of | Complex properties of barium lanthanide
4:40 p.m. . , .
Mielewczyk-Gryn Technology cobalites
. . 2
5:00 p.m. Hiroshige ! CNFR' Kyushu Closing Remarks
Matsumoto University
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2023 HYDROGENIUS & I?’CNER TRIBOLOGY SYMPOSIUM
HYDROGENIUS Tribology Division and I>CNER Advanced Energy Materials Thrust
Co-organized by Hydrogen Tribology Technical Committee,

Japanese Society of Tribologists (JAST)

10:00-17:20, 3rd February 2023
Centennial Hall, Kyushu University, and Online (ZOOM Meetings)

< Date >
< Venue >

< Language > English

Preliminary Program

Time

Title and Speaker

10:00-10:10

Opening Remarks

10:10-10:50

Keynote lecture
Sliding of polymers in LH2
Géraldine Theiler, Bundesanstalt flir Materialforschung und -prifung (BAM), Germany

10:50-11:30

Invited lecture
Gas emission from polymer composites sliding against metal in hydrogen
Yoshinori Sawae, Kyushu University, Japan

11:30-12:10

Invited lecture
TBA
TBA, DuPont

12:10-13:30

Lunch

13:30-14:10

Keynote lecture
TBA
Andreas A. Polycarpou, Texas A&M University, USA

14:10-14:50

Invited lecture
In Situ Observation of Friction Behavior of DLC in Hydrogen Gas Atmosphere
Hidenori Hibino, Denso Corporation, Japan

14:50-15:30

Invited lecture
Hydrogen material interactions: research at VTT
Helena Ronkainen, VTT Technical Research Centre of Finland, Finland

15:30-15:50

Coffee Break

15:50-16:30

Keynote lecture
The role of hydrogen in white etching cracking under rolling contact fatique
Ling Wang, University of Southampton, UK

16:30-17:10

Invited lecture

Effect of Additives on Hydrogen Generation by Contact of Greases with Nascent Clean
Steel Surface

Toshiaki Wakabayashi, Kagawa University, Japan

17:10-17:20

Closing Remarks
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International Symposium of Hydrogen Polymers Team,

HYDROGENIUS
< Date > 11:00-17:05, Friday, 3rd February 2023 (JST)
< Venue >  Centennial Hall, Kyushu University School of Medicine / ZOOM Meetings

< Language > English

< Tentative Program and Speaker >

Time Program and Speaker
11:00-11:10 Opening Remarks
' ' Prof Shin NISHIMURA, Kyushu University (Japan)
11:10-12:00 Research activities of Hydrogen Polymer Team, HYDROGENIUS
' ' Prof Shin NISHIMURA, Kyushu University (Japan)
12:00-13:20 Lunchtime Break
13:20-14:10 Green Hydrogen - Practical and Visionary Applications
' ' Prof Zoltan MAJOR, Johannes Kepler Universitat (Austria)
14:10-15:00 Al analysis of the hydrogen compatible polymeric materials (tentative)
' ' Prof Hiroaki ONO, Kyushu University (Japan)
15:00-15:20 Coffee break
15:20-16:10 Observed low-pressure hydrogen effects on thermoplastics
' : Dr Kevin SIMMONS, Pacific Northwest National Laboratory (USA)
Real-time effects of hydrogen swell on elastomers in a novel high-pressure
16:10-17:00 hydrogen observation cell
Dr Wenbin Kuang, Pacific Northwest National Laboratory (USA)
17:00-17:05 Closing Remarks

Prof Shin NISHIMURA, Kyushu University (Japan)

Local Time for the symposium

Japan China US West | US East | Europe UK

(JST) (CST) (PST) (EST) (CET) (GMT)
Prof Nishimura 11:10 10:10 18:10%* 21:10%* 03:10 02:10
Prof Major 13:20 12:20 20:20* | 23:20* 05:20 04:20
Prof Ono 14:10 13:10 21:10%* 00:10 06:10 05:10
Dr Simmons 15:20 14:20 22:20%* 01:20 07:20 06:20
Dr Kuang 16:10 15:10 23:10%* 02:00 08:10 07:10

* Thursday, 2 February
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