




M E S S A G E

Kyushu University’s education and research on fossil and carbon resources, 

which had begun with “Human Resource Development Project for Utilization of 

Carbon derived from Coal and other Fossil Resources”, reached fruition as the 

Global COE program “Novel Carbon Resource Sciences”, the Research and 

Educational Center of Carbon Resources, and the researches on O2/CO2 coal 

gasification as part of “Innovative Zero-emission Coal Gasification Power 

Generation Project”. These projects and the 4 Universities Consortium of Fukuoka 

Area, which is engaged in education and research on “Energy and Environment”, 

constitute a series of core projects conducted at Chikushi Campus. From this 

April, the human resource development project will enter on its implementation 

phase.

The time has come for Kyushu University to envisage and actualize a further 

dramatic progress for playing a globally important role, especially in the Asian 

region. I hope the project team headed by professor Nagashima, who is Director 

of Institute for Materials Chemistry and Engineering and has been leading several 

projects noted above, will empower itself through its promotion of international 

programs and return its achievements to our university and whole society as our 

common benefits.

We have planned and conducted the projects with countries such as Australia 

(State of Victoria), Indonesia, Saudi Arabia and Kuwait, which focus on industri-

alization and technological innovation in resource producing countries as well as 

securement of stable supply of resources based on effective use of such 

resources. Although our overseas counterparts are universities or national 

research institutes, Japanese companies also play an important role in encourag-

ing overseas central or local governments and companies to join our projects and 

establishing international industry-academic-government collaborations. Our 

objectives in these collaborations are satisfaction of needs, proposal of seeds, 

and matching of interests and funds. In such kinds of international partnership, 

very few projects can become successful only with the help of transferring Japa-

nese technologies. I think it’s important for us to be ready to recognize our tasks 

as new challenges and to bring out our counterparts’ knowledge, experiences and 

resources while making the most use of our own technologies.

It is also necessary to cooperate with other resource-producing countries (such 

as Malaysia, Canada, Brazil, Venezuela, and countries in Central Asian region), 

countries with huge population (such as China and India), countries with high-

technology (such as Korea, Taiwan, and Singapore), and regional major countries 

(such as Thailand and Turkey). Now is the time for us to systematically clarify our 

purpose for our country and our university, select our methods, and share 

common understandings with our partner countries. As cooperation between 

Japan and Korea is particularly important, we should try to identify each other’ s 

strengths and weaknesses and to pursue more consciously mutual maximal 

benefits through international cooperation for international business. If we could 

transcend heated competition, being released from the past, there would be 

urgent challenges for which we can work together in several fields. We have tasks 

to be planned and implemented also in current projects of Kyushu University, 

such as petroleum refinery, steel production and future coal gasification.

Two major populous countries such as China and India have very different 

features. Although I am not yet familiar with India, I would like to start an 

approach to the fields of electric power generation and steel industry aiming at 

efficient uses of low-rank and high-ash coal in India as soon as possible.

I expect that within the framework of the G-COE “Novel Carbon Resource 

Sciences” there will be in-depth discussions on how to make successful interna-

tional collaboration and how to get international recognition in the next couple of 

years.

Isao Mochida

My Expectations for International Expansion of G-COE “Novel Carbon Resource Sciences”

Research Professor

Research and Education Center of Carbon Resources, Kyushu University

Summary of G-COE Program
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The Global COE program, Novel Carbon Resource Sciences (NCRS) was established by 

joint work of Kyushu University and Fukuoka Women’s University in FY 2008. Our COE 

program, which consists of 8 major courses in the 2 universities, aims at establishing a 

new field of science for efficient use of carbon resources in view of global environmental 

sustainability, and education of young researchers in such a field. Carbon resources 

such as oil and coal are vital for human life not only as energy recourses but also as 

chemical raw materials. The crude oil price dropped dramatically to one third of its 

record high price from summer in 2008 due to a worldwide financial crisis triggered by 

bankruptcy of Lehman Brothers Holdings Inc., and then the price is gradually rising 

again. This reflects that there continuously exist fundamental issues including 

competition for resources or its depletion among developing countries as they are 

experiencing dramatic economic development. While oil is deeply involved in material 

civilization, coal is widely distributed in the world and its reserve is relatively huge. So it 

has been used as an energy resource in thermal power plants. However, inadvertent use 

of low-quality coal produces air pollutant such as nitrogen oxide and sulfur oxide, 

resulting in cross-border pollution and also produces massive emissions of carbon 

dioxide which is ascribed as the cause of global warming. As these problems are 

becoming familiar, the world is trying to find out its solution. How can we produce 

energy effectively with environmentally-friendly and well-balanced approach? While 

various countermeasures are being explored in the world, our COE is striving to solve the 

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

generation. To do that, we are promoting development of science technology for efficient 

use of carbon resources and materials derived from carbon resources to realize a 

low-energy society, and education of young researchers who are capable of considering 

a future strategy and tackling 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, institutes in China, korea, Indonesia, India and Australia, 

collaborating internationally on education with Fukuoka Women’s University.  Also, we 

will be sharing intelligence with people in region through public lecture and  partly 

promoting nationwide, international joint research between industry and academia. 

This COE pursues: in carbon resource utilization 

field, smart use of carbon resources such as coal 

that is extremely effective energy use and 

energy-saving material, device and system derives 

carbon resources. At the same time, to figure out  

environmental change and find a solution mutually 

by economic, science and engineering in carbon 

resource environment field.  This COE aims at 

establishing new integrated research field ‘Novel 

Carbon Research Sciences’.

Development and integration of two research fields

Recruitment of Doctoral Students, Postdoctoral Researchers

Cooperation with local community and Asian countries

This COE calls for Doctoral Students, Postdoctoral Researchers domestically / abroad.

　
　

Kyushu University = rich history of leading coal research, future plans for an “Energy campus”
Northern Kyushu = gateway to Asia, many fossil-resource related experimental facilities
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NOVEL CARBON RESOURCE SCIENCES
20th century 21st century

More indiscriminate consumption of 
fossil resources

More sustainable utilization of 
fossil resources

Basic research in the environmentally benign development of 
fossil resources such as coal and high-efficiency energy 
conversion technologies (Clean Coal Technology) 
Basic research in the manufacturing of functional materials 
from fossil resources such as coal 
Upgrading technology for low-quality coal

a)

b)

c)

Basic research in the prevention of environmental pollution
Basic research in global warming and its prevention

a)
b)
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G-COE Program Researcher Map

Tsuyoshi Hirajima

Coal upgrading and gasification, Energy conversion Basic chemistry Environmental material 
development

Energy material development

Green process development

Advanced electronic material 
development

Economic analysis

Functional devices and materials 
for environmental concerns

Technology for resource 
development below the earth

Technology for resource 
development in the ocean

Environmental restoration 
technology

CO2 Capture and storage (CCS)

九州大学グローバルCOE

新炭素資源学
NOVEL CARBON RESOURCE SCIENCES

福岡女子大学
Fukuoka Women’s University

Basic chemistry Economic analysis

Separation, removal of 
pollution

Environmental measurement

P6

P5

P5

P8

Basic Chemistry Economic Analysis
& Evaluation

Utilization of
Carbon Resources

Energy Materials, Environmental Materials
Environmental Measurement & Maintenance

Development of Resource, 
Environmental Development

Program members
Carbon resource utilization cluster

Program members
Carbon resource environment cluster Program collaborators Collaborative member

Energy Utilization of Carbon Resources: 
Development of Environmentally Efficient Technology

Advanced Technological Development for
Low Energy Consuming Society

Advanced processing of carbon 
resources; Biomass utilization

Tsuyoshi Hirajima 
Advanced processing of carbon 
resources; Biomass utilization

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

Norio Miura
Sensors for environmental 

concerns; Electrochemical  devices

Itsushi Uno
Numerical simulation of 

transborder  air pollution; Aerial 
environmental modelling in Asia

Masaki Minemoto
Analysis of flow and transport 

phenomena; Upgrade of various 
types of plants

Kengo Simanoe
Design of gas sensors; 

Development of high performance 
electrocatalyst

Toshihiko Takemura
Global scale simulation of aerosol

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

Tetsuo Hayashi
Analysis of urban thermal 

environment; Prediction of energy 
consumption in residential buildings

Chang-Jin Ma
Global scale air pollution; Properties 

of Asian dust storm particles

Tadakatsu Ohnaka
Physiological and psychological features 

and life environment; Research on 
thermo-environment and 

aero-environment condition

Hideki Shimada
Low Impact Mining; 
Coal Ash Utilization

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

Koichiro Watanabe
Geoscience database; 

Environmental impact by resources 
development

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

Keiko Sasaki
Remediation of groundwaters and 

soils; Reactive materials for 
environmental remediation

Kyuro Sasaki 
CO2Storage; CO2-ECBM; CO2-EOR

Kyuro Sasaki 
CO2Storage; CO2-ECBM; CO2-EOR

Nobuhiro Horii
Economic development and coal 
industry; China’s coal and power 

industry

Kikuo Matsui
Environmental restoration associated 

with resource development; 
Coal mining development and 

environmental issues

Yusaku Kyozuka
Utilization of ocean energies; 

Simulation of marine environments

Katsuhiko Tomooka
Organic synthetic chemistry; 
Efficient oxidation reaction

Hideo Nagashima
Environmentally benign 

chemistry; Efficient metal 
complex catalysts

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

Seong-Ho Yoon
Carbon nanofibers; Reaction 

engineering of carbon materials

Shigeto Okada
Energy active materials and storage 

technology for next generation 
rechargeable lithium battery

Michitaka Ohtaki
Thermoelectric device; 
Heat energy recovery

Shigeru Koyama
Heart energy conversion system; 

Heart 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

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

Kyushu University
G-COE, NEDO, 

JST, JST-MOST

Kyushu Electric Power Co., Inc.
Lignite utilization technology, 

nuclear power

Kyushu Bureau of Economy,
Trade and Industry

Local Businesses, Other Universities
Kyushu Institute of Technology, Saga 
University, Kumamoto University, etc.

Yasutake Teraoka
Functional inorganic materials; 

Environmental catalytic chemistry

Katsuki Kusakabe
Inorganic separation membrane; 
Separation of environmental pollutant

Central Research Institute of
Electric Power Industry,

Other Universities
Ehime Univ., etc.

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

NEDO
“Innovative zero emission coal gasification electric power project”
NEDO
“Innovative zero emission coal gasification electric power project”

Kyushu society for low-carbon systemKyushu society for low-carbon system

Ministry of Economy, Trade and Industry 
“Advanced Education for Effective Utilization of Fossil Resources”

Ministry of Economy, Trade and Industry 
“Advanced Education for Effective Utilization of Fossil Resources”

Technology for Development of
Carbon Resources

Technology for Utilization of
Carbon Resources
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