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Since the 3.11 earthquake and subsequent accident of Fukushima 

Daiichi nuclear power plant, energy and environmental issues have 

been spiritedly discussed nation-wide in Japan. As global warming 

subject shows, such issues have to be addressed also beyond 

national borders under international cooperative framework. As 

modern society is based on carbon energy, it is needless to say that 

carbon will play an essential role in energy and environmental issues 

in the future as well.

I have engaged in development of high-efficiency technology for coal 

power generation since joining J-POWER. I feel proud that our 

efforts have made some contribution to enhancement of power 

generation efficiency and business creation, and thus I hope that we 

can continue the development in collaboration with all parties 

concerned.

As coal, one of carbon resources, has advantages of rich reserve, 

geographically less uneven distribution, and low and stable price, it 

generates 40 % of the world’s electric power today. On the other 

hand, utilization of coal is restricted mainly to domestic use because 

of difficulties to handle compared to oil and natural gases since coal 

is solid and has an inhomogeneous quality. Against such a 

background, Japan, which has few resources, has promoted 

utilization of overseas coals in energy security point of view. 

Development of high-efficiency coal power generation is 

necessitated for mitigation of electricity cost rise caused by imported 

coal including transportation fee. Fortunately, as such 

high-efficiency technology can also be a key to the solution for 

global warming subject, Japan’s leadership and business creation in 

this area is being highly expected. Viewed from another side, it can 

be said that coal’s disadvantage of difficulties in handling and usage 

asked artifices in power generation processes at energy conversion 

sectors located at the downstream of the value chain and thus this 

enabled them to fend off price control pressures from upper stream 

by creating an entry barrier made from accumulated know-how and 

experiences. Power generation using coal as one of carbon 

resources can only be managed on such a delicate balance, and 

several factors such as future changes in supply and demand or 

environmental constraint may bring a tough situation for related 

businesses. Therefore, it will be of utmost importance more than ever 

to continuously seek solution for existing and expected challenges 

or risks and foster human resources who can take on such tasks.

Kyushu University has made educational materia ls by summarizing 

gained knowledge widely and organized experimental lectures in the 

Human Resource Development Project for Coal and other Fossil 

Fuels, which was conducted for 3 years from 2007, and launched the 

Global COE “Novel Carbon Resource Sciences” together with 

Fukuoka Women’s University in 2008. I feel proud that I could 

contribute to these activities, which is much expected to be able to 

foster human resources for the tasks referred to above. I hope that 

excellent talents, who can take initiative with a global perspective in 

challenging straightforwardly to the increasingly diversified and 

complicated issue of energy and environment, which is also the key 

to Japan’s national sustainable development, will grow up from this 

COE, and fruitful discussion on carbon resources will crystallize 

around the COE to spark a wider public debates and actions.



The Global COE program of Novel Carbon Resource Sciences (NCRS) arose from a 

partnership between Kyushu University and Fukuoka Women’s University in FY 

2008. Faculty members of 8 departments in the two universities are investigating a 

new field of science that concentrates on the efficient use of carbon resources and 

global environmental protection. The education of young researchers is performed 

from a global perspective through advanced research. Carbon resources such as oil 

and coal are vital to human life, not only as energy resources, but also as chemical 

raw materials. 

Today people need to approach the issues associated with rapid economic 

development, such as depletion of resources, environmental pollution and global 

warming. Carbon resources are indispensable as energy resources or chemical raw 

materials, but at the same time they have a problem that they produce large amount 

of CO2 which in turn causes global warming. How can we produce energy in an 

effective and environmentally-friendly manner, with a well-balanced approach that 

allows us to maintain comfortable lives? In order to address this challenge, it is 

essential to use carbon resources “wisely”, considering a best mix with other energy. 

In such viewpoints, coal can be called as the symbol of the carbon resources, 

because it has an advantage that it can be found in many parts of the world with 

large reserves, whereas we need to overcome the problem of air pollution and 

massive emission of CO2 it causes.

As the world is exploring various countermeasures, this COE is striving to solve the 

issue with the objective of creating environmentally-friendly society for the next 

generation. We are promoting the development of technology for the maximally 

efficient use of carbon resources and materials derived from carbon resources to 

realize a low-energy society, and encouraging the education of young researchers 

who will be able to help build a future strategy for overcoming practical problems 

through advanced research.

The center takes full advantage of Kyushu University’s location in Northern Kyushu, 

a gateway to Asia. We will be actively engaging in bidirectional exchanges of 

research and education among universities and institutes in China, Korea, Indonesia, 

India, Australia and Thailand and so on, and international collaboration on education 

This COE has two research fields. In the field of “Carbon 

Resource Utilization”, we are pursuing smart use of 

carbon resources, that is, maximally efficient energy use 

and energy saving combined by carbon materials, 

devices and systems. In the field of “Carbon Resource 

Environment”, we are trying to understand environmental 

changes and solve them from both standpoints of 

economics and engineering sciences. This COE’s 

mission is to fuse these two research fields together to 

establish a new academic field “Novel Carbon Resource 

Sciences”.

with Fukuoka Women’s University. Also, we will be sharing intelligence with people 

in region through public lectures, and promoting regional, nationwide and 

international joint research between industry and academia. 

Three years have passed since its foundation. Last year, our COE underwent an 

interim assessment of the government, and received a high evaluation in it. The 

COE, in which more than half of students are from overseas, has been implementing 

distinctive curriculums including the advanced research on resources, environment 

and energy, short-term and long-term internships, fieldworks, and the NCRS forums 

with the cooperation of Asian countries, urging human resource development. 
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Green process development

Advanced electronic material
development

03 NOVEL CARBON RESOURCE SCIENCES

G-COE Program Researcher Map

Energy Utilization of Carbon Resources:
Development of Environmentally Ecient Technology

Advanced Technological Development for
Low Energy Consuming Society 

Program members

Carbon resource utilization cluster

Tsuyoshi Hirajima

Collaborative memberProgram collaborators
Program members

Carbon resource environment cluster

Upgrading, conversion and material/
materials production of carbon resource

Environmental material
developmentBasic chemistry

Katsuhiko Tomooka
Organic synthetic chemistry; 
Efficient oxidation reaction

Hideo Nagashima
Environmentally benign chemistry; 
Efficient metal complex catalysts

Michitaka Ohtaki
Thermoelectric device; 
Heat energy recovery

Shigeto Okada
Energy active materials and storage 
technology for next generation 
rechargeable lithium battery

Shigeru Koyama
Heat energy conversion system; 
Heat transfer characteristics of CO2

Yoshio Iwai
Separation technology; 
Supercritical fluid technology

Toshihisa Kajiwara
Polymer processing; 
Computer simulation

Yoshifumi Tsuge
Large scale process management; 
Process support system

Seong-Ho Yoon
Carbon nanofibers; 
Reaction engineering of carbon materials

Shiyoshi Yokoyama
Device applications of carbon resources; 
Polymer photonic materials

Hiroki Ago
Carbon electronics; Synthesis and 
applications of carbon nanotubes and 
graphene films

Katsuhiko Fujita
Organic photovoltaic cells; 
Organic EL device

Isao Mochida
Coal gasification; Carbon materials; 
Carbon nanofibers 

Yasutake Teraoka
Functional inorganic materials; 
Environmental catalytic chemistry

Yuichi Fujioka
Coal gasification; 
CO2 capture

Yohsuke Matsushita
Numerical analysis of reacting 
thermo-fluid dynamics; Analysis of 
coal combustion and gasification

Katsuki Kusakabe
Inorganic separation membrane;
Separation of environmental pollutant

Seong-Ho Yoon
Carbon nanofibers; 
Reaction engineering of carbon materials

Jun Fukai
Thermal analysis of coal conversion; 
Energy saving utilization of carbon fibers

Jun-ichiro Hayashi
Sustainable carbon cycle chemistry; 
Coproduction

Koyo Norinaga
Chemical reaction engineering for 
carbonaceous resource conversion; Detailed 
simulation of chemically reacting flows

Minoru Nishida
Transmission electron microscopy; 
Structure control in crystalline materials

Haruo Honjo
Nonlinear physics; 
Fractal physics

Seigi Mizuno
Structural analysis of solid surfaces; 
Graphite films on vicinal SiC

Yoshiaki Takahashi
Polymer chemistry; 
Analysis and control of soft matters

Collaborative Projects on Innovative Coal Gasification & 
Combined Cycle Power Generation
Central Research Institute of Electric Power Industry; National Institute of Advanced Industrial 
Science and Technology; Other Universities (Akita University, Ehime University, Kyoto University, 
Gunma University, the University of Tokyo)

International Joint Research; Industrial-Academic 
Cooperation in Human Resource Development
Research and Education Center of Carbon Resources, Kyushu University; 
Japan Coal Energy Center; Foreign Research Institutes

Kyushu society of low-carbon system

Kyushu University; Domestic Companies; Kyushu Bureau of Economy, Trade and Industry; 
Other Universities & Research Institutes

Advanced processing of carbon 
resources; Biomass utilization
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Energy Materials, Environmental Materials,
Environmental Measurement & Maintenance  

Utilization of 
Carbon Resources

Basic Chemistry

Development of Resources,
 Environmental Development

Economic Analysis
&Evaluation 

九州大学グローバルCOE

－石炭エコイノベーション
新炭素資源学
NOVEL CARBON RESOURCE SCIENCES : Coal-Based Eco-Innovations

Kikuo Matsui
Environmental restoration associated with 
resource development; Coal mining 
development and environmental issues

Tsuyoshi Hirajima
Advanced processing of carbon 
resources; Biomass utilization

Kyuro Sasaki
CO2 storage;
CO2-ECBM; CO2-EOR

Hideki Shimada
Low impact mining; 
Coal ash utilization

Koichiro Watanabe
Geoscience database; Environmental 
impact by resources development

Kyuro Sasaki
CO2 storage;
CO2-ECBM; CO2-EOR

Nobuhiro Hori
Economic development and coal industry; 
China's coal and power industry

Kengo Shimanoe
Design of gas sensors: Development of 
high performance electrocatalyst

Tetsuo Hayashi
Analysis of urban thermal environment; 
Prediction of energy consumption in 
residential buildings

Tadakatsu Ohnaka
Physiological and psychological features and 
life environment; Research on thermo-environment 
and aero-environment condition

Ryuichi Itoi
Development of geothermal energy; 
Development of fossil fuel resource

Keiko Sasaki
Remediation of groundwaters and soils; 
Reactive materials for environmental 
remediation

Masahiko Nakamura
Marine-viewing vehicle; Positional 
controls of marine constructions

Akira Harata
Ultrasensitive environmental analysis; 
Laser spectroscopic analysis

Toshiyuki Fujita
Environmental economics; 
Analyses of global environmental issues

Yasutake Teraoka
Functional inorganic materials; 
Environmental catalytic chemistry

Itsushi Uno
Numerical simulation of transborder air 
pollution; Aerial environmental modeling 
in Asia

Masaki Minemoto
Analysis of flow and transport phenomena; 
Upgrade of various types of plants

Norio Miura
Sensors for environmental concerns; 
Electrochemical devices

Thoshihiko Takemura
Global scale simulation of aerosol

Kazuhide Ito
Chemical pollution of life environments; 
Indoor and environmental chemistry

Yusaku Kyozuka
Utilization of ocean energies; 
Simulation of marine environments

Changhong Hu
Sea keeping performance of ship in 
actual seas; Simulation of ships

Technology for Development of Carbon Resources Technology for Utilization of Carbon Resources

Technology for resource
development below the earth

Technology for resource
development in the ocean Economic analysisBasic chemistry

Environmental measurementSeparation, removal of
pollution

Functional devices and materials
for environmental concernsEnvironmental restoration

technology CO2 Capture and storage (CCS)

Economic analysis

Chang-Jin Ma
Global scale air pollution; 
Properties of Asian dust storm particles
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Ranking* Country 2008 2009 2010 

1 China 9,299,180 13,790,994 18,264,667

2 Japan 11,575,644 7,934,057 9,628,920

3 United States 8,672,141 5,709,431 7,737,502

4 Germany 6,045,730 5,209,857 5,905,985

5 Korea 3,806,596 3,492,942 4,250,303

6 Brazil 3,220,475 3,185,243 3,644,034

7 India 2,328,557 2,631,731 3,517,675

8 Spain 2,541,644 2,170,078 2,387,900

9 Mexico 2,180,294 1,564,169 2,347,524

10 France 2,568,978 2,047,658 2,229,381
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Ranking* Country 2008 2009 2010 

1 China 9,336,326 13,644,794 18,061,936

2 United States 13,493,165 10,601,368 11,772,278

3 Japan 5,082,235 4,609,256 4,956,138

4 Brazil 2,867,565 3,207,731 3,572,307

5 Germany 3,425,039 4,049,359 3,198,417

6 India 1,973,524 2,256,328 3,027,868

7 France 2,573,715 2,718,581 2,708,884

8 United Kingdom 2,483,179 2,220,454 2,291,445

9 Italy 2,422,673 2,357,479 2,168,919

10 Russia 3,218,214 1,599,488 2,108,474
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SYMPOSIUM &
WORKSHOP

Venue

Venue

Venue

Venue

Venue

Venue

Venue

Venue

Venue

NCRS Symposium / Workshop / Lecture 2011

SYMPOSIUM

WORKSHOP

The 21th Banyu Fukuoka Symposium - Evolving functionalized molecule - 
May 21, 2011Date Centennial Hall Kyushu University School of Medicine

The 7th International Symposium on Novel Carbon Resource Sciences 
- Green Materials for Sustainable Society -

June 23-24, 2011Date Yonsei University, Seoul, Korea

The 3rd Asian Symposium on Advanced Materials
September 19-22, 2011Date Chikushi campus, Kyushu University

Global COE "Novel Carbon Resource Sciences" Open Lecture (and Forum I/II/III)  
- Challenges and Visions for the Next Energy Best Mix -  

November 5, 2011Date Chikushi campus, Kyushu University

The 7th International Conference on Clean Coal Technology and Fuel Cells (CCT&FCs-2011)
November 8-9, 2011Date Chikushi campus, Kyushu University

Cross Straits Symposium on Materials, Energy and Environmental Sciences 13
November 23-24, 2011Date Chikushi campus, Kyushu University

International Symposium on Earth Science and Technology 2011
December 6-7, 2011Date INAMORI Foundation Memorial Hall, Ito campus, Kyushu University

2011 Sino-Australian Symposium on Advanced Coal and Biomass Utilisation Technologies
December 9-11, 2011Date Wuhan, China

The 8th International Symposium on Novel Carbon Resource Sciences
- Eco-friendly Materials and Processes for Low-Carbon & Sustainable Society - 

December 15-16, 2011Date National Environmental Engineering Researhc Institute (NEERI), Nagpur, India

The 4th G-COE International Workshop on Energy and Environment in Chemical Engineering
September 28, 2011Date Venue Research Center for Steel, Ito Campus, Kyushu University

The 4th KU-KU (Kyushu Univ. - Korea Univ.) Joint Workshop on Functional Materials
September 29-30, 2011Date Venue Seiryu-sou, Yamaga, Kumamoto

Joint Hosting

Joint Hosting

Joint Hosting

Joint Hosting

Joint Hosting

Joint Hosting

Joint Hosting

Co-sponsored Seminar

Japan-Korea Joint Symposium 2011 on Hot Trends of Polymeric Materials in INT and IBT
October 20-22, 2011Date Venue Institute for Materials Chemistry and Engineering (IMCE), Chikushi Campus, Kyushu University

Joint Hosting

Hosting

Hosting

Hosting



Our COE has held international symposiums 
twice a year, one in Japan (Fukuoka) and one 
abroad (co-organized with partner institution) 
since the inaugural year 2008. As we plan to 
hold the 9th symposium in Fukuoka in autumn 
2012, we decided to co-organize the 7th and 8th 
symposium in FY 2011 at the overseas partner 
institutions in Korea and India, respectively.
The 7th symposium was held under the theme of 
“Green Materials for Sustainable Society” at 
Yonsei University (Seoul, Korea) on June 23-24, 
2011. There were 64 participants from Korea, 37 
from Japan, and 1 each from China, Australia, 
Indonesia and India. In addition to keynote and 
i n v i t e d  l e c t u r e s  a n d  o r a l  a n d  p o s t e r 
presentations, the student debate session and 
poster pre-talk Session, which was first 
introduced and performed successfully at the 
previous 6th symposium, were organized and 
conducted.

In the symposium, two keynote lectures were 
given by Prof .  Seong-Ho Yoon (Kyushu 
University; “Carbon Nanofiber as a Green 
Material for Energy and Environmental Devices 
[KN1]) and Dr. Jong-Huy Kim (Korea Institute of 
Energy Research; “CNT/RuOx/MnOx Nano-
Composite Electrode Prepared by an In-Situ 
Hydrothermal Method” [KN2]). KN1 was on 
synthesis of carbon nanofiber and its application 
to electrochemical devices and environmental 
catalysts, and KN2 was on preparation and 
performance of nano-composite electrode for 
super capacitor comprised of carbon nanotube, 
ruthenium oxide and manganese oxide. Both 
presentat ions were much beneficial  and 
interesting ones in terms of “Green Materials”, 
which was the subject of the symposium.
General oral presentations were divided into two 
parallel sessions of “Green Materials” (12 
presentations) and “Energy & Environment” (13 

ones). There were 12 presenters from Korea 
(Korea Institute of Energy Research, Yonsei 
Universi ty and others),  10 from Kyushu 
University, and 1 from the respective partner 
institutions (Shanghai Jiao Tong University, 
Curtin University, Institute of Technology 
Bandung ,  and  Na t iona l  Env i ronmen ta l 
Engineering Research Institute, India).
In the poster session, 51 presentations (25 from 
Kyushu University, 25 from Korea, and 1 from 
India) were given. The pre-talk session, in which 
poster presenters introduced briefly the contents 
of his/her own presentation in three minutes, 
was conducted this time too following the 
precedent of previous symposium. Participants 
could grasp the general outl ine of each 
presentation beforehand and this resulted in 
more active and deep discussion in the poster 
session.
Following the precedent of previous symposium 



again, the student debate session, of which students were 
fully responsible for planning and organizing, was 
conducted under the theme of “About Energy and Safety”. 
Students from both universities engaged in active and 
content-rich discussion on this theme, which was adopted 
in response to the situation after the accident of 
Fukushima-Daiichi nuclear power plant. The content of 
the discussion is reported by the students on the next 
page.
I would like to take this opportunity to thank Prof. Yong-
Gun Shul, staff and students of Yonsei University and 
G-COE Office for their dedicated contributions for 
preparat ion and management  of  the successful 
symposium.



As part of the 7th international Symposium on 
Novel Carbon Resource Sciences held at Yonsei 
University, Seoul, Korea, on June 23-24, 2011, 
the Student Debate Session was planned and 
organized at the initiative between Yonsei 
university and Kyushu university students.
In  the  occasion of  the  6 th in ternat ional 
Symposium on NCRS held on November 12-13, 
2010, our G-COE had held student debate 
session about technical assistance such as 
building and popularization of nuclear power 
plants supported by advanced countries in 
developing countries. As the result of debate 
with the object of economy, environmental and 
safety, it has been reported that we could 
recognize the issue of global warming caused by 
CO2 emission as a common challenge for both 
advanced and developing countries, and the 
topic of the debate shifted from initially 
proposed theme of whether technical assistance 
and construction of nuclear power plants in 
developing countries necessary, to the problem 
of whether nuclear power plants are necessary. 
In addition, nuclear power plants is the one of 
the important electric power distribution 
methods to support human life and technology 
in the world because this it has the advantages 
of excellent energy efficiency and low green 
house gas (carbon dioxide) emissions which is 
an important issue for NCRS. Furthermore, the 
problem of Fukushima nuclear power plants 
damaged by massive earthquake in Japan on 
March 11, 2011 was featured on not only Japan 
but also all the countries of the world. Especially, 
a lot of countries which have the nuclear power 
plants have the important issues to promote its 
safety. In response to this accident, these 
countries are promoted in-depth discussion 
about the nuclear power plants, and there is 
some debate as to whether nuclear power plants 
are necessary. From the above premise, we 

focused on nuclear electric power generation as 
one of the effective technologies for sustainable 
electricity supply, and discuss a contentious 
subject of nuclear power plants. The important 
purpose of this session is to enhance knowledge 
of efficacy and safety of nuclear electric power 
generation, and also develop internationally 
viable debate skills.
The student debate session was carried out as 
the final program of the 7th international 
S y m p o s i u m  a b o u t  o n e  h o u r  w i t h  t h e 
participation of Yonsei and Kyushu university 
students including foreign ones. At first, 4 
representatives of both university students 
explained about principle, creation process of 
nuclear electric power generation, Fukushima 
nuclear accidents hit by the great east Japan 
earthquake and others by using prepared 
materials, and divided the students into two 
groups depending on whether they agree or 
disagree on the theme stated above. And then, 
we moved on to the discussion about energy 
and safety of nuclear electric power generation. 
In this discussion, the most common opinion 
among the various arguments is as follows: “We 
should reduce the number of nuclear power 
plants which exists throughout the world and 
limit its usage rate to the fullest extent possible 
because it is difficult to develop the electric 
power-generating technology equivalent to 
nuclear electric power generation.”, “If some of 
reactors of nuclear power plants is stopped, it 
will be caused serious adverse effects on 
industrial, economic development, people’s lives 
and others. Thus, the nuclear power stations had 
to be kept going. At the same time, we should 
develop the usage of alternative and renewable 
energy sources, while continuing nuclear power 
generation.”, “Nuclear power generation is 
poorly safety, but it can provide a stable electric 
power supply. Thus, we can continue to use the 

nuclear electric power generation in the future if 
we thoroughly invest igate  the cause of 
Fukushima nuclear power accident, and then 
gave increased safety of that.” However, there 
were various contrasting views about this issue 
as follows: “We should shut down the nuclear 
power plants which have an increased risk for 
natural disasters.”, “The serious nuclear 
accidents occurred at a nuclear power plant in 
Japan which is relatively safe country. As a 
result, we could not control it. Thus, we have a 
hard time continuing to rely on nuclear power 
energy.”, “The radioactivity wreaks incalculable 
damage on the human health.” As stated above, 
the safety of nuclear electric power generation 
became a major topic of discussion.
Following is a summary of the arguments, 
Fukushima nuclear power accidents are 
triggered by our technical overconfidence. If we 
can achieve safety enhancement for nuclear 
power plants, the nuclear power stations had to 
be kept going. On the other hand, opponents 
made the statement that we should give first 
priority to the human life, and had better abolish 
the use of nuclear because it is difficult for us to 
predict the consequences of natural disasters. 
Among them, the various opinions concerning 
renewable energy such as solar and wind power, 
biomass fuel and coal were expressed, we also 
could learn whole concept of electricity supply 
technology at this active discussion. 
Both university students have been having a lot 
of idea and perspective about nuclear power 
plants, and expressed their own opinions in the 
spirited discussion because this debate was 
right after the Fukushima nuclear accident 
occurred on March, 2011. After all, this debate 
gave a good opportunity for researchers who 
have a role in making global community to 
enhance debate techniques as well as to get 
various objective opinions about nuclear electric 



power generation. However, the most of opinions 
from Kyusyu university students were expressed 
by overseas students.  Thus, we have to 
participate actively in the debate session in 
English, and enhance more debate techniques to 
express own opinion from a global point of view 
in respect of others.



Banyu-Fukuoka Symposium is aimed at mutual 
exchange and activation of researchers of 
organic chemistry in Kyushu and Chugoku area 
and the 21st symposium of this time was held 
with 570 participants. As Prof. Akira Suzuki, 
Prof. Eiichi Negishi and Prof. Richard Hack 
received the Nobel Prize in Chemistry last year, 
“Nobel Prize Commemorative Special Session” 
was introduced in the symposium of this year. 
At the beginning of this session, the video 
message from Prof. Akira Suzuki concerning the 
awarded theme of “Cross-coupling reaction 
using palladium catalysts” was presented, and 
then an explanation of related field by Prof. 
Hideo Nagashima and research introduction by 
Prof. Jiro Tsuji, who is a pioneer in the field of 
reaction of palladium catalysts, were given. After 
that, Lectures by Dr. Shigeaki Suzuki, Dr. Tetsuro 
Tsuji, Dr. Yasuyuki Goto and Dr. Shinichi Soga, 

who are researchers at corporate enterprises, 
were given concerning how cross-coupling 
reactions are being practically applied. After the 
poster session (17 presentations including those 
by winners of Best Poster Awards at Sapporo 
Symposium), invited lecture session was given. 
In this session, lectures by Prof.Shigeki 
Matsunaga (Precise synthetic chemistry using 
dinuclear metal catalysts), Prof. Dionicio Siegel 
(Net synthesis research of alkaloids with 
complex structure), Prof. Shigeru Yamako 
(development of new materials-oriented radical 
polumerization method and chemistry of 
cycloparaphenylene), Prof. Atsuhiro Osuga 
(Chemistry of ring-expanded porohyrin which 
shows mobius aromaticity), and Prof. Yoshinori 
Yamamoto (New synthesis method using 
nanoporous metal catalysts) were presented.



This symposium is aimed at research discussion, 
internationalization and cultivation of human 
resources of advanced materials, especially in its 
interdisciplinary fusional fields. In the 3rd 
symposium o f  th is  t ime,  we  in t roduced 
encouraging prize for young researchers selected 
from oral and poster presentations. Winners were 
choosed by about 60 requested referees of top 
researchers including invited lecturers, members 
of international advisory committees and the 
organizing committee.
In this symposium, 6 keynote lectures, 26 invited 
lectures, 52 oral presentations, and 113 poster 
presentations were given. About half of them were 
presented by young researchers under 35 year 
old. The topics of the symposium were as follows.
● Chemistry and physics of soft materials
● New biomimetic engineering
● Mesoporous materials and nanosystems such 
      as nanocomposite
● New carbon-based materials
● Application of radiation light sciences to advanced 
     materials
● Energy-related materials
Keynote lectures were set at the beginning and 
the end of each day’s program at Chikushi Hall, 
which has 300 seats. The series of keynote 
lectures were given by Prof. Chihaya Adachi 

(Kyushu University; on new organic EL devices; 
“Nearly Zero-gap Formation Between Singlet and 
Triplet Excited States and Their Application for 
Organic Electroluminescence”) and Prof. H.-J. Sue 
(Texas A&M University, USA; on organic/inorganic 
nano-composing based on control of interactions 
among nanoparticles; “Dispersion and Assembly 
of Nano-materials in Organic Media and Their 
Nano-scaled Phenomena”) on Sep. 20, by Prof. 
S.C. Kim (KAIST, Korea; on development of fuel 
cell membrane based on non-fluorine methanol; 
“Multi-component Polymer Membranes for Direct 
Methanol Fuel Cell”) and Prof. D. Y. Zhao (Fudan 
University, China; on synthesis of highly-ordered 
mesoporous carbon materials; “Hydrothermal 
Synthesis of Ordered Mesoporous Carbon 
Materials for Applications”) on Sep. 21, and by 
Prof. Dr. B. Ameduri (CNRS, Montpellier, France; 
on current situation and prospects of fuell cell 
membrane based on fluorine; “Fluoromembranes 
for Fuel Cell: Myth or Reality?”) and Prof. 
Masatsugu Shimomura (WPI, Tohoku University; 
on new biomimetic engineering; “Engineering 
Biomimetics: Biomimetic Surface Materials 
Prepared by Self-organization”). All of these 
lectures were related to new material sciences, and 
more than 150 participants attended and actively 
engaged in discussion. After the plenary lectures, 

3 subsessions were conducted and invited 
lectures and oral presentations were given in 
them. All subsessions had many attendee and 
productive discussions.
The banquet was held on the evening of Sep. 21, 
in which many participants attended and winners 
of encouraging award for young researchers 
(including 6 oral presenters and 6 poster 
presenters from Japan, Korea, Taiwan and Russia) 
were announced and honored. On the last day, 
participants visited Kyushu Synchrotron Light 
Research Center  and Nakatomi Medicine 
Museum.
Although the typhoon No. 15, which was 
approaching on the first day of symposium, 
worried us, we could complete the program of the 
symposium without any trouble. I would like to 
take this opportunity to thank the Society of 
Polymer Science, Japan, Tokuyama Science 
Foundation, Global COE Program “Novel Carbon 
Resource Sciences”, and “Science for Future 
Molecular  Sys tems”  and Wor ld  Premier 
International Research Center (WPI) Program 
“International Institute for Carbon-Neutral Energy 
Research”, Kyushu University and all the other 
co-hosting organizations.



The 4th G-COE International Workshop on 
Ene rgy  and  Env i ronmen t  i n  Chemica l 
Engineering was held at Research Center for 
Steel, Ito Campus, Kyushu University on 28 
September, 2011. The workshop was co-
organized by School of Engineering, Kyushu 
University as part of its 100th anniversary 
celebrations. Four speakers were invited from 
Canada, Italy, Taiwan, and Korea. The number of 
attendants were 64. The discussions were active 
during the workshop.
First, Prof. Nagashima who is the project reader 
of G-COE introduced the project of G-COE at 
opening address. Then, Dr. Dingan Zhang 
(Schlumberger, Canada) presented “Reservoir 
fluid characterization using equation of state”. 
Next, Dr. Jui-Yuan Lee  (National Taiwan 
Universi ty,  Taiwan) presented “Process 
integration for water and energy conservation 
using mathematical approach”. After coffee 
break, Dr. Young Jun Sohn (Korea Institute of 

The  KU-KU Workshop was launched as  an 
international exchange workshop between Kyushu 
University and Korea University, managed mainly by 
students of each university. The 1st workshop was 
hosted by Korea University in Seoul, Korea in 
November 2008, the 2nd was hosted by Kyushu 
University in Oita, Japan in May 2009, and the 3rd 
hosted by Korea University in Korea University in 
Seoul in September 2010. The 4th workshop of this 
time was held in Kumamoto, Japan, hosted by 

Kyushu University again.
In this workshop, students from both universities 
discuss several topics concerning functional devices 
using oxides in English through oral and poster 
presentations and Q&A sessions. As exchange 
events, such as reception party and excursion, are 
also conducted before and after the seminar, students 
can learn culture of the host country.
For this workshop, students need to make a lot of 
kind of arrangements by themselves, such as meeting 

with persons in charge, preparation of required 
equipments, confirmation of operation manner, and 
management of expenses. All  of the hosting 
students are required to comprehend the whole 
picture of and act flexibly in the process of the 
event. It is one of the aims of this workshop to give 
the students opportunities to get such valuable 
experiences.

Energy Research, Korea) presented “Fabrication 
of microstructure controlled cathode catalyst 
layers and their effect on water management in 
polymer electrolyte fuel cells”. Finally, Dr. 
Cristiana Figus (Sassari University, Italy) 
presented “Hybrid organic-inorganic films: from 
self-organisation to microfabrication”.



●Award
Distinguished Presentation Award,
The 48th Joint Kyushu Meeting of 
Branches Related to Chemistries
 (2011/07)
Junpei YAMAGUCHI, Ayuko KITAJOU, Kuniko CHIHARA, 
Eiji KOBAYASHI, Shigeto OKADA, Jun-ichi YAMAKI
“Reaction mechanism of Iron sulfide cathode for sodium
  secondary battery”

●Award
Chemical Engineering Poster Award, 
the 48th Joint Kyushu Meeting of Branches 
Related to Chemistries (2011/07)
Koji NAGANO, Shigeru FUJINO, Toshihisa KAJIWARA
“The research of non-contact viscosity measurement 
  method of melts”

●Award
Asian Young Aerosol Scientist Award
(2011/08)
Toshihiko TAKEMURA
Outstanding contributions to the field and pioneering 
works on aerosol-cloud-climate interactions and 
the atmospheric aerosol modeling.

●Award
Poster Award, 8th Doctor Students 
Seminar in Kyushu University (2011/08)
Kotaro KUNIKAWA, Shigeru FUJINO, Toshihisa KAJIWARA
“Structural changes of silica glass at high temperature 
  by in situ Raman scattering” 

●Award
Award from Steel Foundation of 
Environmental Protection Technology 
(2011/09)
Koyo Norinaga
“Study on mechanism for catalytic partial oxidation and 
  steam reforming of coke oven gas”

●Award
Excellent Poster Presentation Award, 
Kyushu Branch of the Electrochemical 
Society of Japan Talk Shower in kyushu 
2011 (2011/09)
Kousuke NAKAMOTO, Sun-Il PARK, Eiji KOBAYASHI, 
Shigeto OKADA, Jun-ichi YAMAKI
“Improvement in Anode Performance of NASICON-type 
  Li1+xTi2(PO4)3 anode for aqueous Li-ion battery”
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●Award
Excellent Poster Presentation Award, 
Kyushu Branch of the Electrochemical 
Society of Japan Talk Shower in 
kyushu 2011 (2011/09)
Tetsuro OHKUBO, Norio MIURA
“Improvement in Oxygen Sorption Property of 
  Sr-Fe-based Perovskite-type Oxides by Substituting 
  Fe with Ga”

●Award
Best Poster Award, Asian Joint 
Conference on Advanced Polymer 
Processing (2011/09)
Yue DANDAN, Hironori MIYAKE, Rika YAMADA, 
Shigeru FUJINO, Toshihisa KAJIWARA
“Fabrication of nanopatterns on silica glass using 
 SiO2/PVA nanocomposite”

●Award
National Mine Safety Award 2011
 (2011/10)
Kikuo Matsui
Contribution to the improvement of mine safety in Japan

●Award
Tanaka Keiichi Prize of the Japan Section
of the Regional Science Association 
International (2011/10)
Tadahisa OHNO
“Economic Analysis of Fiscal Externality and Soft Budget 
  Constraint”

●Award
Japanese Liquid Crystal Society Rainbow
Award (2011/09)
Kota KAKISAKA
“Characteristics of Chiral Liquid Crystal Phases Induced 
  by Fluorinated Chiral Dopant with Binaphthyl Skeleton”

●Award
Excellent Poster Presentation Award, 
Korea-Japan Forum International 
Conference on Organic Materials for 
Electronics and Photonics (KJF-ICOMEP) 
2011 (2011/09)
Takahiro UENO
“Durability improvement of the cycle number in the organic
  resistive memory composed of gold nanoparticles and 
  hyper-branched polymer” 

●Award
Young Scientist Poster Award, 
The Fullerenes, Nanotubes and Graphene 
Research Society (2011/10)
Yui OGAWA
“Domain structure of CVD graphene grown on 
  hetero-epitaxial Cu films”

●Award
Best Contribution Award for Young 
Scientists, the 12th International 
Conference on Organic Nonlinear Optics 
(2011/10)
Yuichi MORI
“Synthesis of EO Hyperbranched Polymer having High 
  Glass Transition Temperature and Temporal Stability”

●Award
Best Paper Award, International 
Conference on Pipelines and Trenchless 
Technology (2011/10)
Yanlong Chen, Hideki Shimada, Takashi Sasaoka, 
Kikuo Matsui, Koichi Araki, Dai Watanabe

“Application and Numerical Analysis of Chemical Grouting 
  Restoration Method for Pipeline Position”
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●Report
Research paper written by Dr. Hironori 
Tsutsumi was selected as a "Hot Article" 
for Chemical Communications and currently
featured on its website and blog. 
(2011/06)
Hironori TSUTSUMI, Yusuke SUNADA, Hideo NAGASHIMA
"New catalyst systems for iron-catalyzed hydrosilane 
 reduction of carboxamides", Chem. Commun., 47, pp.
 6581-6583 (2011).

●Report
The Nikkei (2011/09/06)
Tsuyoshi HIRAJIMA

Tsuyoshi HIRAJIMA

Tsuyoshi HIRAJIMA

●Report
Nikkan Kogyo Shimbun (2011/08/17)

●Report
Asahi Newspaper (2011/09/06)

●Report
Yomiuri Newspaper (2011/09/06)

Shigeru FUJINO, Toshihisa KAJIWARA 
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●Report
Nishinippon Newspaper
(2011/09/06)

●Report
Mainichi Newspaper
(2011/09/06)

Tsuyoshi HIRAJIMA

Tsuyoshi HIRAJIMA
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●Report
Sankei Newspaper 
(2011/09/07)

●Report
Nikkan Kogyo Shimbun 
(2011/11/10)
Jun-ichi YAMAKI, Shigeto OKADA

Tsuyoshi HIRAJIMA
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Research Report from International Partner Institution

Fuels and Energy Research
in Curtin University

Dehua Dong
Fuels and Energy Technology Institute, Curtin University
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Curtin University is a largest university in Western Australia where 
resources and energy sector has grown phenomenally in the past 
few decades and is now the powerhouse of the national economy 
and an international leader. For example, it is home to over 80% 
of Australia’s natural gas reserves. [1] There are plenty of mallee 
trees, which are promising for WA’s energy of future. [2] The 
strategic area of resources and energy is one of the five Curtin 
University’s research foci and major areas of research strength.

The Fuels and Energy Technology Institute (FETI) is the research 
hub of Curtin University for research into energy science and 
engineering and developing low-emission energy technologies. 
Since its establishment (previously as Curtin Centre for Advanced 
Energy Science and Engineering), FETI has been growing into a 
primary research centre of excellence in this strategic area, 
recognised locally and internationally. At present, FETI has a total 
of close 40 research staff and postgraduate students. FETI is a 
world-leading research institute in developing innovative clean 
energy technologies, with various patents in this important area. 
FETI has over 8 research laboratories dedicated to research into 
clean fuels and energy technologies. It also houses ~$8 million 
worth of research infrastructure including a series of advanced 
reactor systems and state-of-the-art analytical instruments.

The research conducted in the FETI covers six areas:
1.Coal Science and Technology 

Gasification;
Oxy-fuel combustion;
Production of liquid fuels and chemicals from the lignite via 
pyrolysis and refinery；
Transformation of inorganic species in coal during conversion;
Utilisation of solid wastes from coal gasification and combustion;
Coal structure and properties.

2.Bioenergy Science and Technology (e.g. mallee trees) 
Biomass gasification for distributed power generation;
Production of liquid fuels/chemicals from biomass via pyrolysis    
and bio-refinery;
Production of liquid fuels/chemicals from biomass via hydrolysis 
and subsequent fermentation;

  Bio-char for soil conditioning and carbon sequestration.

3.Natural Gas Conversion Engineering
Catalytic and/or electrochemical partial oxidation (reforming);

　＞Synthesis gas generation.
　＞Hydrogen production.
　＞Liquid fuels/chemicals.

Fundamental research on radicals desorption from catalyst 
surface

　＞Initiation of gas-phase reactions with catalyst;
　＞Reduction of coke formation and catalyst deactivation;
　＞Formation of carbon materials;
　＞Ultra-short contact time catalysis.

4.Fuel Cells
Solid oxide fuel cells (oxygen ion conductor and proton 
conductor), low temperature proton exchange membrane fuel 
cells and solid oxide electrolysis cells;
Development and synthesis of nanostructure electrodes and 
novel catalysts;
Hydrocarbon-fuelled fuel cells such as methanol and natural gas.

5.Energy Storage
Hydrogen storage materials;
Material characterisation such as X-ray diffraction.

6.Environmental Impacts of Energy Processes:
Life cycle analysis: Analysis of energy balance and CO2 
emission in terms of full life cycle;
Reduction of air pollutants such as NOx, SOx and particulates.

FETI has a substantial international collaboration network, 
especially with researchers in China, Japan, Korea, Denmark and 
USA. The Institute continues to seek productive international 
collaboration, particularly with top research organisations in the 
Asia-Pacific region. As a principal member of partner institutions of 
NCRS G-COE, FETI had successfully hosted the 5th International 
Symposium in April 2010.
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