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▪Our next issue will feature the Hydrogen Structural Materials Team and the Hydrogen Storage Materi-
als Team.

▪I²CNER holds a variety of events. 
For details, please see:     http://i2cner.kyushu-u.ac.jp/ja/results/seminar.php(I²CNER Event Information)

▪We started work on this periodical with one part pleasure and two parts anxiety. We feel relieved to be able to 
deliver this issue and we hope that readers will enjoy it through to the last page. We welcome your feedback, 
as it will help us create better future issues.

In April 2011, these two researchers were awarded the Prizes for Science and Technol-
ogy from the Commendation for Science and Technology (Research Category) by the 
Minister of Education, Culture, Sports, Science and Technology.

Prof. Ishihara won a Contribution Award in the 43rd ICHIMURA Academic Awards. The 
ICHIMURA Academic Awards are presented to technological researchers or groups who have 
contributed to progress in academic fields and contributed to research with the potential for 
practical application. For the 43rd ICHIMURA Academic Awards, two Academic Achievement 
and five Contribution Awards were offered.
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Professor Tatsumi ISHIHARA
(I²CNER Hydrogen Production Division, Lead Principal Investigator)

“Photography is one of my hobbies.”
(Photo by Masamichi NISHIHARA)

In March 2011, Professor Kazunari SASAKI 
(I²CNER Associate Director, Fuel Cells Division, 
Lead Principal Investigator) was selected as the 
only international adviser from Japan for the 
European Fuel Cell Forum. This forum was 
established by Mr. Ulf BOSSEL in 1994. The 
work of this forum continues with Mr. Olivier 
BUCHELI and Mr. Michael SPIRIG as hydrogen 
community members.

Aleksandar STAYKOV
[Assistant Professor]  

I am from Bulgaria, and have 
been living in Fukuoka for five 
years. I think Fukuoka is a 
friendly and comfortable city to 
live in. I am very interested in 
Japanese history. On my days off, I 
enjoy visiting Japanese-style gardens 
and drinking my favorite matcha tea. 
I specialize in computational science. Our research theme 
is the prediction of experimental results by using 
mathematical models and by running computer simula-
tions. My big dream is to realize 100% prediction precision 
within a decade. I am very excited to be working at 
I²CNER, and I am looking forward to discovering new 
research challenges.

Yuki NAGANAWA
[Research Associate]  

I am from Gifu, and this is the 
first time I have been to 
Fukuoka. I have enjoyed 
chemistry and Japanese history 
since high school, so I am very 
interested in the historical background 
of Fukuoka. On a recent day off, I visited 
Shikanoshima Island, where the famous Gold 
Seal(Kin-in) was excavated. 
My research theme is the development of oxidation reactions 
using oxygen. If we can freely use the abundant oxygen that 
exists in our air for organic reactions, we will be able to 
realize extremely clean oxidation reactions with fewer waste 
by-products. However this is still a developing field. I am 
highly motivated to work on the development of a new 
catalysis system, as I can be engaged in research under 
Professor KATSUKI, a renowned researcher of oxidization 
reactions.

Junko MATSUDA
[Assistant Professor] 

I came to I²CNER and 
Kyushu University from the 
Energy Technology Research 
Institute of the National Institute 
of Advanced Industrial Science 
and Technology (AIST). The food in 
Fukuoka is wonderful, and I am 
especially happy to be able to eat fresh fish 
inexpensively. Everything needed for daily life is 
located in a relatively compact area, and Fukuoka is a 
very comfortable city to live in. 
My research involves hydrogen storage materials to 
store hydrogen and release it as needed for use with 
fuel cell vehicles. I plan to advance my research to 
design and create materials for future practical use.

Masamichi NISHIHARA
[Assistant Professor] 

I transferred to I²CNER from the 
Institute for Materials Chemistry 
and Engineering (IMCE) of 
Kyushu University. I was born and 
raised in Kumamoto, so I am a true 
Kumamoto native. Fukuoka is a 
convenient city with a good subway 
system. Also, the size of the city is just right, 
and very comfortable for living. On my days off, 
I often go to take care of a terraced rice paddy that I recently become a partial 

owner of. 
I specialize in polymer membrane research for 
fuel cell use. This membrane is characterized by 
its thinness, and by a function that blocks some 
fuel cell materials from mixing but allows only 
hydrogen ions to permeate. My goal is to 
establish a method of creating a membrane with 
an entirely new concept.
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The International Institute for Carbon-Neutral Energy Research (I²CNER, 
pronounced“ice-ner”) of Kyushu University is the 6th and latest research 
core developed under the World Premier International Research Center 
Initiative (WPI) founded by the Ministry of Education, Culture, Sports, 
Science and Technology. 

I²CNER conducts research on a global scale to realize an environmentally 
friendly and sustainable society, and to present scientific solutions in a 
variety of fields. Specifically, research activities are carried out on the 
challenges presented by the production, storage and use of hydrogen, and 
efficient CO2 capture and sequestration, to achieve a carbon-neutral society 
where the amount of CO2 emission will not increase from energy use. 
I²CNER is proceeding with research in active cooperation with international 
research institutes, including the University of Illinois.

As a part of our efforts to publicize the research activities of I²CNER, we 
have launched this newsletter, called “Hello! I²CNER”. We plan to publish 
this newsletter three times a year, and will introduce eight research teams in 
turns, two teams per issue. We sincerely hope that many of our readers 
gain an increased interest in I²CNER through our efforts.

CO2Separation and Concentration Team
Studies inexpensive methods of 
e f f ic ient ly  separat ing and 
concentrating CO2.

Thermophysical Properties Team
Conducts research on the thermophysics of 
hydrogen and CO2 in various conditions, 
including high pressure behavior and heat 
conductive properties, and studies how heat 
is transmitted.

Hydrogen energy will 
transform society!

Safe and clean 
hydrogen production!

Hydrogen Production Team
R e s e a r c h e s    a  
hydrogen production 
method with zero CO2 
emissions that uses 
solar power.

Fuel Cells Team
C o n d u c t s  r e s e a r c h  o n  
next-generation fuel cells that 
can efficiently realize direct 
electricity generation from 
hydrogen etc., and proposes 
new concepts to that effect.

Material Transformations Team
Studies green chemical 
react ions that  real ize 
materials transformation 
without producing waste 
as a by-product.

Hydrogen Storage Materials Team
Conducts research on 
materials that can store 
hydrogen compactly 
and safely.

Hydrogen Structural Materials Team
Investigates the mechanisms by which 
hydrogen is deleterious to the strength of 
metals, and conducts research into materials 
that can handle hydrogen safely.

CO2 Sequestration and Storage Team
Studies stable methods of  
storing (sequestering) separated 
and concentrated CO2 deep 
underground or under the sea.

A major focus of our activities is the development 
of innovative materials on the basis of a new 
paradigm “nanoarchitectonics”, ground-breaking 
innovation in nanotechnology.

National Institute for Materials Science
International Center for Materials 
Nanoarchitectonics (MANA)

With accumulated research on mathematics, physics and astronomy, this 
research core works to bring light to the mysteries of the universe, such as 
its origin, and to provide an analysis of evolution.

Todai Institutes for Advanced Study, The University of Tokyo
Institute for the Physics and Mathematics of the Universe (IPMU)

An innovative research center, which pursues the goal of comprehensive 
understanding of immune reactions through the fusion of immunology, 
various imaging technologies, and Bioinformatics.

Osaka University
Immunology Frontier Research Center (IFReC)

Kyoto University
Institute for Integrated Cell-Material Sciences (iCeMS)

Established to integrate the cell and material sciences, the iCeMS 
combines the potential power of stem cells (e.g., ES/iPS cells) and of 
mesoscopic sciences to benefit medicine, pharmaceutical studies, the 
environment, and industry.

I2CNER
Logo

Big round circle:
Image of the sun and the hydrogen proton
Representing Kyushu University

Small circle:
Image of the earth rotating around the sun and the 
hydrogen electron
Designed with the logo colors of the University of Illinois, 
our satellite institute

Dotted line extending from the orbit:
A keeling curve showing an increase of CO2 concentra-
tion in the air
I²CNER research is aimed at reducing it.

What is WPI?
The World Premier International Research Center Initiative (WPI) is a project that was launched by the Ministry of Edu-
cation, Culture, Sports, Science and Technology (MEXT) in 2007. This program provides concentrated support for proj-
ects aimed at creating a globally leading research core with world-class researchers. The WPI seeks to form an ideal 
research environment within visible research centers that maintain high research standards, where leading researchers 
will be attracted from all over the world.

Refer to: MEXT Website http://www.mext.go.jp/english/research_promotion/1303822.htm
JSPS Website  http://www.jsps.go.jp/english/e-toplevel/index.html

Toward the realization of a low-carbon society, 
I2CNER aims to resolve the challenges of the use 
of hydrogen energy and CO2 capture and seques-
tration by fusing together sciences from atomic 
level to global scale.

Kyushu University
International Institute for Carbon-Neutral 
Energy Research (I²CNER)

Integrating physics, chemistry, materials science, bioengineering, electron-
ics and mechanical engineering, AIMR is striving to create innovative 
functional materials. A mathematical unit joined the team in 2011 to help 
establish a unified theory of materials science, aiming at the realization of a 
global materials research hub.

Tohoku University
Advanced Institute for Materials Research (AIMR)

I was planning on joining the 
Dept. of Agriculture, but after 
listening to the Professor, I 
may change my mind.

I was under the impression that 
hydrogen was dangerous,  bu t  
learned that it is a safe and environ-
mentally friendly form of energy.

I learned that various 
teams are connected in 
conducting research.

 I was surprised to learn that 
the science has advanced far                                               
more than I expected.

Third year at Chikushi Jogakuen 
Senior High School

<Go Club>

Maaya TAKAHARA

Third year at Ohori 
Senior High School
<Newspaper Club>

Shunsuke GOTO

First year at Ohori 
Senior High School
<Newspaper Club>

Kento YAMAGUCHI

First year at Ohori 
Senior High School
<Newspaper Club>

Daisuke HARADA

Fuel Cells Team
Sasaki Lab

High school students visit I²CNER labs and ask questions of the teachers.
This issue features the Sasaki Lab and the Ishihara Lab.

See page 3! Hydrogen Production Team
Ishihara Lab

See page 5!
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Enjoy Your Footbath
Enjoy Your Footbath

Break Time

The generation of electricity from hydrogen also creates heat. To 

use this heat effectively, we have made a footbath. We were aiming 

for a relaxing effect (laughs). With this airy and green environment, 

it’s a comfortable place, isn’t it? For lighting, energy-saving LED 

lights are used with a tint of warm color. We are planning to open 

this space every Friday evening, of course for free. We have 

already prepared a banner that reads “Enjoy Your Footbath.”

Relaxing and refreshing with a footbath

I want people to think 
about energy by observing 
the things around them.
Professor Kazunari SASAKI
Associate Director, Fuel Cells Division, Lead Principal Investigator,
International Institute for Carbon-Neutral Energy Research (I2CNER)
Kyushu University

Hydrogen stations:
Places to obtain fuels for fuel 
cell vehicles
 Sasaki:  This is a hydrogen 
station, where hydrogen is 
charged to the tanks of fuel cell 
vehicles. While it looks like a 
gas station, there is one decisive 
difference. What do you think that 
is?

Takahara:   I t  doesn’ t  show pr ices l ike a 
gas station, right?

 Sasaki:   That is one thing. The other answer 
is the units used. Hydrogen is a gas, which 
cannot be converted into volume. So it’s mea-

sured by kilograms rather than liters. 
Now it says “1.69 kg.” How far 

do you think an automobile 
can run with this amount 
of hydrogen?

Goto:  Does a car run by 
causing a series of hydro-

gen micro-explosions?

Fuel Cells Team Sasaki LabREPORT-01

The Sasaki Lab is working to realize an 
environmentally friendly hydrogen energy 
society with fuel cells at its core, and is 
engaged in research into fuel cells, materi-
als and the processes of a hydrogen 
system. For the fuel cell research, a consis-
tent experimental research system has 
been prepared for researchers to produce 
materials, make fuel cells, and evaluate, 
observe and elucidate their performance 
and durability over thousands of hours.

Sasaki Lab

The only “waste” produced is water:
Vehicles run on hydrogen
 Sasaki:   Vehicles run by hydrogen release 
only water as waste.

Takahara:  Only water? Now, that’s clean energy!

Goto:   Electric vehicles have been introduced 
to the market. What are the advantages of fuel 
cell vehicles as opposed to electric ones?

 Sasaki:   There are no superior or inferior 
points. Each has its advantages and disadvan-
tages. One of the reasons I study hydrogen is 
because storing electricity is not so easy. For 
example, think about cell phones. They don’t 
consume all that much electricity, but when 
batteries run out, you’re out of luck. This is one 
familiar example of how electricity cannot be 
stored very well. When it comes to auto-
mobiles, it influences the mileage. In 
the future, when gasoline is depleted 
and people still want automobiles 
that can run for long distances, 
hydrogen is expected to be one of our 
common fuels.

 Sasaki:  That’s an important 
point .  Hydrogen usual ly  

doesn’t explode. Although 
fuel cell vehicles look like 
normal cars at a glance, 
they actually don’t have 
engines. They have fuel 

cel ls,  which cause the 
hydrogen and oxygen to 

gradual ly react to turn into 
electricity to move cars. With 1 kilogram 

of hydrogen, vehicles can run for about 100 km.

Goto:  How many k i lograms of  hydrogen 
can each vehicle hold?

 Sasaki:   About 5 kilograms. Recently perfor-
mance has improved, and with 1 kg, they can 
run for about 120 km. So when the cars are 
filled up, they can go for 600~800 km. In the 
future, around 2015, vehicles run by hydrogen 
will be on the market.

Goto:     In terms of fuel refilling, how about 
infrastructure? Is this (Kyushu Univ.) the only 
hydrogen station in Fukuoka Prefecture?

 Sasaki:   Now there is one in Kitakyushu City 
and one here (Kyushu Univ.) in Fukuoka City. 
We are planning to gradually increase the 
number over the next five years to reach about 
100 hydrogen stations all over Japan. Then, the 
automobiles will be ready for commercial use.

Goto:  How long does it take to fill up with 
hydrogen?

 Sasaki:   Three to five minutes. It’s almost the 
same as when you fill up with gasoline at a gas 
station.

Takahara:  Considering the depletion of petro-
leum supplies, next generation energy will be an 
important issue.

 Sasaki:   Yes. The present self-sufficiency 
ratio of energy in Japan is 4%. It is vital for your 
generation to think about future energy issues.

Paper thin fuel cell
 Sasaki:    I  brought a cel l  that  can make 
electricity from hydrogen today. This is a fuel cell. 
Maybe you have an image of a dry battery when 
you think of a cell, but this thin membrane is a 
typical fuel cell. It allows only hydrogen 
ions to permeate, and it is just three 
times as thick as a sheet of plastic 
wrap you use at home.

Takahara:   I t  l o o k s  l i k e  a  
s t icker.  Very  th in .

 Sasaki:   Most   o f   i t   i s  
black, and the same materi-
a l s  a s  s o o t  ( a c t i v a t e d  
carbon) are used here. 
Actually, it contains a lot 
of platinum.

03 Focus     Fuel Cells 04Focus     Sasaki Laboratory

A fuel  ce l l  is  a device used to 
directly generate electricity by induc-
ing chemical reactions, in this case, 
between hydrogen and oxygen. 
Hydrogen is generally produced by reforming 
natural gas and methanol. Oxygen is taken 
from the air. In addition, the heat generated as 
a by-product of power generation can simulta-
neously be utilized.

From the Website of the New Energy Foundation (NEF)
http://www.nef.or.jp/what/whats08.html

What is a 
fuel cell?

Goto:   How much platinum does it have?

 Sasaki:   It contains 0.1 mg of platinum in 1cm2. 
The  s i ze  o f  a  pa r t i c l e  i s  abou t  2~3nm 
(nanometers), about 1/10 millionth the size of a 
ring with a 2cm diameter. You can only see it 
with an electron microscope.

Goto:   Why does it contain platinum?

 Sasaki:   Platinum is an excellent electrode 
material used for chemical experiments. Com-
pared to other noble metals such as gold, it is 
easily oxidized and reactive to hydrogen, so we 
use it for fuel cells. Spraying hydrogen on this 
thin fuel cells creates electricity.

You can discover many 
things at a university lab.
Goto:    What made you start studying hydro-
gen?

 Sasaki:   I was studying atomic power 20 
years ago. While I was studying in Switzer-
land, I encountered hydrogen research on a 
national project, in 1989.

Takahara:    How do you feel  when you 
discover something new?

 Sasaki:   I feel simply happy. I think “I am the 
only person in the world to know this!” Now you 
may feel you are forced to study, but when you 
join a university lab you will be required to try 
new things. It is hard, but you can discover 
many things, which is very interesting. I really 
want you to enjoy it here.

Platinum particles are shown in white 10nm



causes bubbles to appear. The bubbles contain 
hydrogen and oxygen.  These magical  

particles are photocatalyst. Solar energy 
is immensely powerful. The energy 

radiated to the earth in one day is 
roughly equivalent to what humans 
on the earth use in one year. As the 

energy of the sun is so 
abundant, if we can 

convert this solar 
energy into hydrogen, 

we  w i l l  be  f ree  f rom 
pressing energy issues 
as long as the sun exists.

Greatest discovery 
in 100 years
Yamaguchi:   You also study fuel cells, right?

 Ishihara:   Yes. During the research process for 
fuels cells, I discovered a previously unknown 
material called lanthanum gallate (oxide ion 
conductor). It is said to be the first great discov-
ery in 100 years, and is called the “Ishihara 

Hydrogen Production Team Ishihara LabREPORT-02

The Ishihara Lab is engaged in developing environmentally 
friendly materials for energy creation and environment purifica-
tion that utilize the various functions of ceramics (inorganic 
materials). By developing new materials with focus on the four 
functionalities of photocatalytics, ion conductive properties, 
selective reactions and redox properties, the lab is working to 
provide solutions to global environmental and energy issues. 
We interviewed the Professor to learn more about photocata-
lytic research (producing hydrogen by using light).

Professor Tatsumi ISHIHARA
Hydrogen Production Division, Lead Principal Investigator,

International Institute for Carbon-Neutral Energy Research (I2CNER)

Kyushu University

Break Time

Ishihara Lab

Building a Society in Harmony 
with the Environment

Research on photocatalytic materials 
to  produce hydrogen 
using solar light
 Ishihara:   The Ishihara 
Lab conducts research 
on energy. We handle 
rather hard mater ials 
such as ceramics and 
catalysts. Catalysts speed 
up reactions, and exist in living 
organisms, including humans. Among them, we 
research catalysts that function when they are 

e x p o s e d   t o   l i g h t ,  
namely photocata-

lytic materials.

Harada:   How 
do you produce 

hydrogen?

 Ishihara:        We 
mimic photosynthesis 

by using catalysts, and produce hydrogen and 
oxygen from water with light energy. We scatter 
particles in water and flash light on them, which 

Material” abroad. As of April 25, 2011, I have 
received over 900 citations for my 1994 thesis. I 
was awarded many prizes and was of course 
delighted. We are now conducting tests for 
practical use, and hope to introduce a product to 
the market this fall.

Never-ending journey of discovery
Development of environmen-

tally friendly cells
 Ishihara:    When   we   make 
electr ic i ty,  we must store i t  
somewhere. We are conducting 

research on ecological cells that 
use no metal, and which use carbon 

for both electrodes. We have been 
implementing tests aiming at practical 

application with companies for two years, and 
have finally produced a prototype that approaches 
being a viable product. We are about to install it in 
a car.

Takahara:   What will happen if the ecological 
cells are installed in a car?

 Ishihara:   At present, electric automobiles 
can run for only about 160 km on one charge, 
but this will improve to about 300 km. A 
more outstanding material is a metal air cell. 
Now we are studying a method of extract-
ing electricity during the process of iron 
rusts. There, the air plays the role of storing 
electricity. This means that there are metal and 
air in the cell. Theoretically, the weight will be only 
half that of existing cells. With metal air cells, 
existing cars will be able to run for about 1,600 
km on one charge according to our estimate.

Takahara:    That is far!

 Ishihara:   By combining metal air cells and fuel 
cells, we want to make a vehicle that can lead the 
Round Kyushu Ekiden Race (marathon relay) without 
any charge (with only one charge before the race), 
using only about 5 liters of gasoline.

Research begins with 
making experimental 
equipment
 Ishihara:   Our  lab 
attaches a great impor-
tance to making things. 
The first task for students 
is to make their own equip-
ment for themselves.

Harada:    I t ’s  great equipment.  
Where do you make glass experimental equipment?

 Ishihara:   I didn’t show you today but our lab 
has a burner, and students make glass equip-
ment from scratch by themselves. They complain 
that it’s hot, but when they make equipment by 
themselves, they form a stronger attachment to 
the device. And when we use experimental equip-
ment customized for our own needs in conduct-
ing tests, we can obtain better data. As for 
artificial photosynthesis, only small bubbles are 
being generated now. When we gather the 
bubbles of hydrogen and oxygen over one hour, 
it only lasts for one second when we use it for a 
fuel cell (laughs). If more bubbles are made, 
more research funds will be obtained, a research 
center will be built and bigger research equip-
ment may be installed inside. Then, we can 
prepare an environment where next-generation 
researchers can conduct research freely.
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Ceramics are solids that are baked at high 
temperatures with metal-oxides as their basic 
component.  They include pottery,  glass, 
cement and fine ceramics.

What are 
ceramics?

“Creation before Exploration”
Use your talent to inspire others
 Ishihara:   “Creation before exploration” is a 
motto of my former teacher Tetsuro Seiyama. It 
is also a motto in my lab. I value the word 

“dream” very much. I want young people to have 
a dream, and to work to achieve. I always 

say to the members of my lab to be 
a motor, not a gear. It can be 

very hard to move other 
people. Although i t  is 

easy to be a gear, I tell 
them to be a motor to 
m o v e  t h e  w o r l d .  
Motors get worn out 

and burnt, but it is more 
fun for us to move our 

surroundings.

Takahara:    What kind of future 
are you aiming at?

 Ishihara:   A society in harmony with the 
environment. I want to create a society that 
works like plants do, where everything starts 
f rom the  sun  and  wate r  and  every th ing  
moves with such energy until the end, with-
out the need to worry about energy.

A Tropical fish tank is a small earth ship.

Professor Ishihara keeps a tank of tropical fish. He 

thinks of global warming issues as he studies energy. 

He says that warming also occurs in a fish tank. When 

algae proliferate or fish die, he tends to see the inside of 

the tank as a change of the environment, as if it were a 

research subject. He told us that he 

planned to reply, “ I  am longing for 

stress-free sea” whenever asked.


