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What is WPI? The World Premier International Research Center Initiative (WPI) is a project that was launched by the Ministry of Education, 
Culture, Sports, Science and Technology (MEXT) in 2007. 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

I came to I2CNER in May this year from 
the Max Planck Institute in Germany.  
Surrounded by wonder fu l  nature,  
Fukuoka is such a nice place to live for me and my family. On 
weekends, I enjoy playing with my daughter and going shopping 
with my wife as an excuse to contribute to the Japanese economy.  
Back in high school, I was not good at math and studied it so hard 
that I got a higher score in math than physics, which was my 
favorite, for a university entrance exam. I learned from this 
experience that if you work hard to achieve something, you will 
gain something worthwhile. My goal is to develop a hydrogen 
storage system that will allow us to use hydrogen energy for 
vehicles and houses at will.

Huaiyu SHAO

Hello! I2CNER  vol.2  September 2011
Our next issue will feature the Material Transformations Team and the CO2 Sequestration and Storage 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 took the time to supposedly prepare well for this second edition based on the know-how gained 
from the first edition. Then again, we struggled to make the deadline and finally managed to publish. 
We are hoping to learn the ropes of creating and publishing the kind of newsletters you want to read 
through.  Please feel free to get in touch with us with your comments and feedback!
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Editors’ Postscript

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

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

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.

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)

Tohoku University 
Advanced Institute for Materials Research(AIMR)

Integrating physics, chemistry, materials science, bioengineering, electronics 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.

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.

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.

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

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

Introduction of New Researchers

Nov. 12 (Sat)

Science Symposium

for MS, HS & Adults

Free of Charge

I came to I2CNER in June 2011, from the 
Research  Ins t i tu te  o f  Innova t i ve  
Technology for the Earth (RITE) in Kyoto. I 
specialize in developing technology for CO2 Sequestration and 
Storage, which is expected to be the trump card for CO2 emissions 
reduction. Currently I am conducting lab experiments with deep 
underground rocks in order to safely store CO2 beneath the bowels of 
the earth. There are some projects outside of Japan that are about to 
launch on a commercial basis, and my goal is to achieve results that 
will be widely used for those projects. 
I enjoy cycling and go out to various places on weekends. My hope is 
that I get to Mt. Aso by bicycle, which is located in Kumamoto 
Prefecture and 150km away from Fukuoka!

Keigo KITAMURA

(Photo by Kiminori SHITASHIMA)

I come from Kashiwa-city in Chiba and 
work away f rom home.  Al though I  
haven’t had many occasions to display 
my culinary skills lately, my specialty is Japanese-style stewed 
hamburger that takes half-day to cook.
My research focuses on the ocean storage of carbon dioxide (CO2) 
without releasing it into the air. To a researcher in this area, it is 
important to fully understand what kind of impact the research 
experiments make on the ocean through on-site observations. 

Thanks to all the research trips I go on out at 
sea, I feel how wonderful the ocean is. I want 
you to know the joy and fun of it, too, so let’s 
go out to sea, shall we?

Kiminori SHITASHIMA
Associate
Professor

CO2 Sequestration
and Storage

Assistant
Professor

Assistant
ProfessorFuel Cells Fuel Cells

Assistant
Professor

CO2 Sequestration
and Storage

Assistant
Professor

Hydrogen Storage
Materials

I’m from North of England and 
came to Japan in 2008 to do a 
Post -doc .  I  en joy  Japanese 
nature, literature, arts and foods. Here in Kyushu, I 
especially like “basashi” and the spectacular scenery of 
Mt. Aso. I study fuel cells and my research focus is on 
inexpensive catalysts that could replace rare and 
expensive platinum. The last-year’s Nobel Prize-winning 
material graphene has a lot of potential.  I think graphene 
is a quite exciting new material that Japanese high school 
students might find interesting if they are interested in 
chemistry and physics. Contributing commercial fuel cells 
is my final goal.

Stephen LYTH

I’m from the U.S. and this is my first 
t ime to be in Japan. One of my 
favorite subjects in high school was 
physics. I remember each of us designing and building a 
bridge out of popsicle sticks that we hung weights from until 
it broke. Now, I study fuel cells to efficiently produce 
electricity from renewable fuels obtained from biomass as 
well as hydrogen from electrolysis of water using wind and 
solar power. In my group, we create and test new high 
performance and more durable materials that operate at 
very high temperatures. When I’m not researching, I enjoy 
going to Tenjin as well as visiting the beautiful beaches 
around Fukuoka.

Sean BISHOP
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CO2 Sequestration and Storage Team
Studies stable methods of 
s t o r i n g  ( s e q u e s t e r i n g )  
separated and concentrated 
CO2 deep underground or 
under the sea.

CO2 Separation and Concentration Team
Studies inexpensive methods 
of efficiently separating and 
concentrating CO2 .

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

Thermophysical Properties Team
Conducts research on the thermophysics 
o f  h y d r o g e n  a n d  C O 2  i n  v a r i o u s  
condit ions, including high pressure 
behavior and heat conductive properties, 
and studies how heat is transmitted.

Hydrogen Production Team
Researches a hydrogen 
production method with 
zero CO2 emissions that 
uses solar power.

Fuel Cells Team
Conducts research on next-generation 
fuel cells that can efficiently realize 
direct electr ici ty generation from 
hydrogen etc., and proposes new 
concepts to that effect.

Hydrogen

Production Storage Distribution Use

CO2

Collection

Reduction

Capture

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.

Hydrogen Storage Materials Team
Conducts research on 
materials that can store 
hydrogen compactly and 
safely.
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Understanding hydrogen effect 
on strength of structural materials 

for safe design!

Storing, transporting and
 using hydrogen!

Ai KOIKE

It’s really interesting to 

discover new things 

through experiments.

High school students visit Prof. Murakami and Prof. Akiba of I2CNER . They are joined by students from the University of Illinois.

Yusuke YASUDA

Postgraduate student,
University of Illinois

May MARTIN
Prof. Murakami

page 3

Hydrogen Structural Materials Team

Prof. Akiba
Hydrogen Storage Materials Team

I want to ask
lot’s of questions!

This is my first visit to 
Kyushu University. 
I want to enjoy the
 atmosphere.

My dream is to

become a researcher.

Second year at Kurume
University Senior High School 

Second year at Kurume
University Senior High School 

Undergraduate student,
University of Illinois   

Kelly NYGREN

What is a carbon-neutral
society?

This is a society where CO2 emissions 
generated by energy use are reduced to a 
minimum, and where a balance is achieved 

between emissions and the amount absorbed 
and stored in the natural world.
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Prof. Petros SOFRONIS

Director, International Institute for Carbon-Neutral Energy Research (I2CNER)

Kyushu University

Petros Sofronis
(I2CNER Director, Hydrogen Structural Materials, 
Principal Investigator)

Born 1957 in Greece, Professor of University of Illinois. He has been studying the phenomenon of hydrogen-caused degradation of materials and 
proposed a practical mechanical theory to explain hydrogen-included fracture in materials for the first time. He received awards and recognition from 
the US National Science Foundation and the US Department of energy. Appointed as director of I2CNER in December 2010.

Childhood Curiosity
As a farmer’s son, I was raised in an environment where I could observe naturally-occurring phenomena, includ-
ing lightening, first hand.  As I matured, these observations grew into an overwhelming desire to explain what was 
happening around me.  In high school, I was a diligent student and enjoyed mathematics and science; I also stud-
ied Ancient Greek, Latin, literature, and philosophy.  I firmly believe that the knowledge I gained from this diverse 
course load has been useful for mathematics.  So, I tell my two sons that it is important to have a well-rounded 
education.

My 15-year old son is excited by playing games such as XBOX.  He tries to convince me that he can do math 
calculations faster at school thanks to the abilities he developed by playing XBOX which, frankly, I do not under-
stand.  He may very well be right in his claim.  I always try to observe and learn how younger generations think by 
watching my 15-year old, who is growing up in a far different environment from mine.

Learn from your mistakes, and never quit
For me, research is an exciting, worthwhile challenge because it is very complex and valuable to the global com-
munity.  In this process, I sometimes experience failure or feel frustrated, but significant answers aren’t easily 
obtained.  The process itself, where we take one step at a time, is very important.
If you learn to persevere to the end of a project, never giving up, you can also learn from the failures you experi-
enced along the way.  It is important to understand why you were unsuccessful and learn from those mistakes.  
Finally, at the moment you have solved a challenging problem, you will experience one of life’s great pleasures.

Power to Change the Future
The time is approaching when we will be tasked with finding solutions to energy and disease-related issues.  
These questions will be left to the younger generation and it will be necessary for you to have the scientific skill to 
find the solutions.  For this, you must study beyond one subject, and instead engage in various types of studies so 
you have a solid knowledge-base to draw from when dealing with life’s many challenges.  You must also imagine 
a bright future and work through problems positively.  You have the power to change the world.

In May 2011, Prof. Sofronis received the 
Hydrogen and Fuel Cells Program Annual 
Merit Award (Team Award, Delivery 
Category) by the United States Department 
of Energy (DOE).  Awardees are selected 
annually through the evaluations of experts 
in the same field.  The award honors projects 
that have made outstanding contributions 
and achieved excellent performance to the 
program.

With a unique research method that combines 
ma te r i a l  mechan i cs  expe r imen ts  and  
observations, Prof. Sofronis has explained the 
detailed mechanism of hydrogen embrittlement 
of steel (a phenomenon where physical 
properties like strength and elasticity degrade 
when exposed to hydrogen, a problem that has 
been confounding researchers for years.

World’s First !?

Learn from your mistakes, 
and never quit.

What is Prof. Sofronis’ Theory?
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Hydrogen Structural Materials, Prof. Yukitaka MURAKAMI
Vice Director, Principal Investigator, 
International Institute for Carbon-Neutral Energy Research ( I2CNER ), Kyushu University

Koike   Why did you think of starting this research?

Murakami   One of my teachers’ class at my university 

was very interesting, and so I joined his lab. That was the 

beginning. Although metal fatigue does not seem like such 

an appealing research subject at first glance, it is essential 

to the safety of society.

May   I am not good at speaking in public, so I want to 

contribute to society by conducting research that is useful 

to people.

Kelly   I find it very attractive to discover new things 

through experiments. I think it’s very interesting that a 

major accident such as an airplane crash can actually be 

triggered by a small phenomenon such as a crack. It’s 

really fun to discover new aspects of science through 

experiments.

Yasuda   Why did you choose a Japanese university?

May   Professor Sofronis of the University of Illinois, who is 

Director of I2CNER, actually observed a joint project with 

Kyushu University, and he recommended that I join it.

Kelly   I am engaged in research on hydrogen at the 

University of Illinois. My teacher suggested I take part in 

joint research with Kyushu University.

Murakami   What do you think Japan’s self-sufficiency 

ratio for energy is?

Yasuda   About 3%?

Koike   Is it about 10%?

Murakami   Japan’s self-sufficiency ratio for energy is 

about 4%. Don’t you think that’s low? We have to 

import most of our energy. But oil is expected to face 

depletion in 40 years, and natural gas in 70 years. 

Hydroelectric generation in Japan accounts for less 

than 10% of all our energy sources, and thermal power 

generation also generates CO2 emissions. And of 

course, nuclear power is now in a difficult situation. 

I2CNER is carrying out research on hydrogen as a new 

energy to realize a low-carbon society for people of the 

next generation.

Yasuda   Do you make hydrogen from oil?

May   There are several methods. Generally we make 

hydrogen by electrolyzing water into oxygen and hydrogen.

Murakami   Besides electrolysis, there is another 

method of extracting hydrogen from fossil fuels such as 

coal and natural gas. However, as fossil fuels such as 

coal and natural gas are made of mainly C (carbon 

atoms) and H (hydrogen atoms), CO2 is emitted during 

the process. So we also need to conduct research on an 

efficient method of extracting hydrogen, and on efficient 

CO2 separation and storage. 

Murakami    As for wind and solar energy, energy 

supplies fluctuate depending on the weather or hours of 

sunlight. However, if we can electrolyze water using the 

electricity from these energy sources, we can save it as 

hydrogen—like an energy piggy bank. Utilizing hydrogen as a 

method of storing large amounts of energy is a very good 

way to go forward.

Murakami   I am conducting research on the relation-

ship between hydrogen and material strength in the Hydro-

gen Structural Materials Team. Metals break when they 

are pulled or bent repeatedly, and this phenomenon is 

called “metal fatigue.” Metal fatigue causes airplane and 

train accidents. It starts as a tiny flaw (crack) at first, then 

it gradually gets bigger without being noticed and finally 

leads to destruction or an accident. As hydrogen atoms 

are small, they can easily penetrate metals. Then, they 

weaken material strength and accelerate destruction. We 

need to examine hydrogen’s effect on metal durability. 

Now, May and Kelly, could you explain a bit about our 

experiment?

Kelly   We repeatedly apply pulling and compressing 

forces to stainless steel that encases hydrogen, and 

check its durability. Conducting this operation methodically 

and repeatedly, we measure how a crack grows, starting 

from a small 0.1mm hole in stainless steel.

May   We examine differences in how a crack enlarges in 

materials under conditions with or without hydrogen, or how it 

changes when we add forces with different rates of applica-

tion.

Koike   At about what rate do you conduct these tests?

Murakami   For the slowest case, we conduct an experi-

ment at the speed of one application of force every 11 

minutes. For the fastest, we apply force at the rate of 5 to 10 

times per second. This variable is expressed as “frequency” 

in English. Durability depends on the frequency an endur-

ance test is conducted at. When hydrogen is included, it 

characteristically gathers at the tip of a crack where power 

concentrates. We have to consider hydrogen’s nature when 

checking material durability.

Hydrogen easily moves when materials are pulled. 

However, if we add pulling and compressing forces at 

faster rates, hydrogen has less time to move in the materi-

als and it becomes difficult for it to gather at a crack. 

Unfortunately, conducting experiments at these faster 

rates generally does not reflect the actual endurance of 

metals as they relate to hydrogen in real life. It is very 

important to implement experiments at slower rates at 

which actual machines are used. In Kyushu University, we 

use the world’s most innovative experimental equipment 

located at *HYDROGENIUS when conducting these experiments.

Murakami   We also conduct pulling and compressing 

experiments involving hydrogen at up to 120 MPa air 

pressure, which is higher than that at the deepest part of 

the Japan Trench. We conduct an experiment dealing with 

high pressure hydrogen in a thick cylinder for safety. We 

place a sensor in the cylinder and measure how much 

force is added to the material from outside via remote 

control.

Yasuda   When hydrogen is actually used in our society, 

how much air pressure will be needed?

Murakami   Hydrogen vehicles use a tank with 35 MPa 

to 70 MPa air pressure. Pumps and compressors for 

hydrogen need even higher pressures, so we need to 

What made you decide to enter
this research field?

Hydrogen energy for the next generation

Can we save energy?

Relationship between hydrogen 
and metal fatigue

Causes of cracks

To young people leading
the future of Japan

*Research Center for Hydrogen Industrial Usage and Storage, 
  National Institute of Advanced Industrial Science and Technology (AIST)

A process in which repeated applied 
force creates a crack in the material 
that gradually expands.

Hydrogen Structural Materials Team What  is  metal  fatigue?

Hydrogen atoms are tiny, and easily penetrate many materials. The 

Hydrogen Structural Materials Team is engaged in basic research on 

the relationship between hydrogen and various materials, aiming at 

the realization of a safe hydrogen society in the future. The team is 

conducting experiments under various conditions to elucidate the 

mechanism whereby hydrogen deteriorates the material strength of 

metals and other materials. Also, by using both experiments and 

computer simulations, researchers aim to develop materials that are 

resistant to hydrogen, which will enable us to handle it safety.

When bending and extending, or pulling/compressing, 

forces are applied repeatedly to metals, small 

cracks are created. The process in which 

such cracks grow and finally cause a break is 

called “metal fatigue.”

Understanding hydrogen effect 
on strength of structural materials 
for safe design

Understanding hydrogen effect 
on strength of structural materials 
for safe design

Understanding hydrogen effect 
on strength of structural materials 
for safe design

Owned by AIST

Ultra-low speed fatigue testing machineUltra-low speed fatigue testing machine

Owned by AIST

1MPa Hydrogen fatigue testing machine1MPa Hydrogen fatigue testing machine

Hydrogen gathering at a crack
●Force concentrates at the tip of a crack     ●Hydrogen gathers where the force concentrates
● Influence of both the concentration of forces and hydrogen weakens materials

Interaction of hydrogen
molecule and metal
surface atom

Diffusion of hydrogen

Decomposition into
hydrogen atoms

Crack
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May is giving an explanation about their experiment

With Prof. Murakami: “Smile!”

conduct research under conditions of about 100 MPa air 

pressure. Also we carry out experiments at -40    to 

ensure hydrogen vehicles can be driven in cold places.

Yasuda   You said cracks cause metal fatigue. Do they 

occur because of a production problem?

May   Tiny scars on metal surfaces or hard impurities 

inside metals cause cracks.

Murakami   That’s right. Although metals seem to be an 

aggregation of pure crystals, they are actually filled with 

impurities, as you will find when you look at them under a 

microscope. For automobiles especially, cost is an important 

issue in manufacturing, and cracks caused by scars or 

impurities in metals cannot be completely avoided. For this 

reason, we need to statistically observe what extent of 

cracking is generated from which parts of metals, elucidate their 

causes and develop highly durable materials to ensure safety.

Murakami   Recently the number of Japanese students 

studying abroad has been decreasing. I do hope that 

more young people, who will lead the future of Japan, will 

go abroad and absorb many things.

May & Kelly   It’s a wonderful experience. You should 

go abroad!
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High school students tried a glove box!

My heart was
racing when I put
my hand in!

The total amount of carbon on the earth is 50 trillion tons, 

compared to 1400 trillion tons of water.  Wouldn’t it be wonderful 

if we could use this abundant resource as an energy carrier?  

Lately, much attention has been given to eco-friendly energy 

development and one of the most promising new energy carriers 

is hydrogen.

Hydrogen can be extracted from water and when used as an 

energy carrier, its by-product is, you guessed it – water!

Oil and coal, two of our more familiar energy sources, take 

centuries to develop into energy sources.  These fossil fuels are 

limited in supply, and are thought to be one of the causes of 

global warming because they emit carbon dioxide when burnt.  It 

is for these very reasons environmentally friendly energy such 

as hydrogen are being pursued.

An important component to develop-

ing environmentally-friendly energy 

sources is the issue of storage.  For 

example ,  energy der ived f rom 

sunlight, a naturally occurring energy 

source, is influenced by the number of daylight hours which 

presents a problem in terms of providing a consistent supply of 

dependable energy.  The solution to this conundrum is to 

develop a method of efficient energy storage so that the energy 

produced by the sun may be stored and utilized when needed.  

Electricity can be generated from natural sources, used to 

decompose water into hydrogen and oxygen and then, we can 

generate electricity a second time from reacting hydrogen and 

oxygen whenever necessary, thus providing an on-demand 

energy source.   So, as you can see, it is essential to develop 

hydrogen storage materials that are capable of efficiently absorb-

ing and storing hydrogen which will result in a stable storage 

method for this energy source.

Familiar examples of materials that can store hydrogen are fuel 

cell vehicles and nickel-hydride batteries, which are widely used 

as rechargeable batteries. In the case of fuel cell vehicles, they 

are mass-produced in millions of units, so we need to develop 

fuel for them as cheaply and lightly as possible. Also, a 

hydrogen absorbing alloy has been developed. It is special alloy 

that absorbs hydrogen in a flash. This 0.9 cc alloy absorbs one 

liter of hydrogen in only a few dozen seconds, and “shatters” it. 

(Photo: top of the page to the right) A hydrogen absorbing alloy 

with these absorption abilities 

allows us to carry hydrogen 

safely and compactly.

Provided by AIST

Water is a compound made up of hydrogen and oxygen.

Hydrogen Storage Materials Team
The Hydrogen Storage Materials Team is engaged in the 
research and development of low-cost materials that can 
be used to both store and transport hydrogen compactly 
and safely.   
The team’s main challenges :

Storing, transporting
and using energy

 Increase the energy density of hydrogen per volume

Develop light hydrogen storage materials for practical use

Chemical formula:2H2O=2H2+O2

There were lot’s of things I 
have never heard before, and 
that is one reason my interests 
have been aroused.

H2
Hydrogen absorbing alloy
Stores abundantly
and compactly

It can reduce hydrogen
to 1/1000 of its original
volume.

Hydrogen absorbing alloy

Yasuda   Is this (the phenomenon where an alloy 

absorbs hydrogen and breaks it into pieces) related with 

the phenomenon of hydrogen weakening materials?

Akiba   The principle is the same. In this case, 1 million 

times as much hydrogen as the amount of steel and 

stainless steel penetrates the hydrogen absorbing alloy at 

a tremendous speed, and this causes a phenomenon 

where tiny cracks are made and broken repeatedly. Hydro-

gen penetrates between the metal atoms, its mass is 

dissolved, and finally the material occludes hydrogen and 

stores it in a scattered state of tiny particles.

Koike   Doesn’t the once stored hydrogen leak out naturally?

Akiba   Well, for example, here is a rechargeable type 

battery called a nickel-hydride battery. You can use it approxi-

mately 1500 times. For normal dry batteries, a phenomenon 

called self-discharge occurs in which electricity leaks little by 

little as time passes. But this nickel-hydride battery 

discharges only a small amount of electricity compared to 

common dry batteries, and when it is recharged, it can be 

stored with its quality maintained for a long time. In this way, 

the hydrogen that the hydrogen absorbing alloy absorbs is 

prevented from leaking out naturally.

Yasuda   When developing new materials, do you come 

to a new discovery after trying various methods?

Akiba   About 15 years ago, we discovered a kind of 

hydrogen absorbing alloy. In those days, I was working 

on materials every day in joint research with a fellow 

researcher from a leading company. At the time, I was 

thinking that if we do this academically, it might bring 

about a result like this. This hydrogen absorbing alloy is 

still the best in the world. In most cases, we decide on a 

direction for our experiment from an academic point of 

view, and after that we actually repeat trial and error. 

Continual efforts lead to a discovery.

Akiba   There are several problems complicating the 

practical use of hydrogen as a fuel. The biggest problem is 

that the volume-energy density is 3000 times greater than 

gasoline. A hydrogen vehicle requires 5 kg of hydrogen to 

run. When this is translated to volume, it equals 60,000 

liters of hydrogen. That means 60,000 bottles for a 1-liter 

PET bottle, or about 300 oil drums. This is far too much to 

be mounted on a car, so what should we do? The basic 

idea here is to shorten the distance between hydrogen 

atoms. The distance between hydrogen atoms in a normal 

state is approximately 2.7 nm (2.7 nanometers). But with 

the hydrogen storage materials we are working on you can 

ultimately decrease that distance to approximately 0.21 

nm. I don’t think it is a dream that we will be able to reduce 

60,000 liters of hydrogen to less than 100 liters.

Akiba   My former teacher, who emphasized indepen-

dence in education, often said, “Think for yourself 

and do it with your own hands.” I think I have carved 

my way in a different field from my teacher’s. I would 

l i ke  you  to  advance  wh i le  t reasur ing  your  own 

character and doing the things you want to do.

A compact appearance with 
abundant storage capacity is desired

Find your favorite theme
and carve your own path

Hydrogen absorbing alloy absorbs hydrogen (15 seconds)

0:00 0:15

●Rechargeable nickel-hydride 
   battery
●Hybrid car
●Fuel cell vehicle

Hydrogen storage
materials around us:

1

2

Challenge

Challenge

It was a wonderful experience 
for me to talk to researchers 
in person.

Hydrogen stored in the state of tiny particles

After the interview

Laboratory with various kinds of equipment
We had a short lecture on hydrogen storage materials.

Hydrogen Storage Materials, Prof. Etsuo AKIBA
Lead Principal Investigator, 
International Institute for Carbon-Neutral Energy Research ( I2CNER ), Kyushu University

Relationship between H2O, H2 and O2

Water becomes hydrogen, 

hydrogen becomes water
What is a hydrogen absorbing alloy?

Storing hydrogen
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