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Ny Meilin Liu
Column WCU Z2m4

EX/0FZCY 2B W4

New Energy Technologies

for Clean and Secure Energy Future
-Prospects for the WCU Program on Energy-

T he sustainable supply of clean and
economical energy is a grand global

challenge. The world is at a transition in
the generation, storage, and the use of
energy. New energy technologies must be
developed to meet the ever-increasing
demands for energy, which is expected to
double over the next few decades. The next
generation of energy technologies will
profoundly influence the way we live: the
car we drive, the air we breathe, and the

environment we live in.

Of the energy we are using today, more
than 82% is generated from fossil fuels
(such as coal, petroleum, and natural gas)
and about 8% from nuclear power using
conventional technologies; only about 10%
is derived from clean, sustainable, and
renewable sources. The energy efficiency
of conventional technologies is relatively
low, especially in the transportation sector,
where the overall efficiency is only about
20%, implying that about 80% of the

energy used in transportation is lost as

Y

rejected heat or through other inefficiencies.
It is indisputable that we can no longer use
fossil fuels in a conventional way; it is not
only unsustainable and unable to meet the
future demands(due to limited resources)
but also unacceptable because of the
unbearable environmental consequences.
For South Korea, in particular, the urgency
is even grater because of its dependence on

imported petroleum and natural gas.

Clearly, the only viable solution is that we
must use alternative energy derived from
renewable natural resources that do not
harm the environment such as
hydroelectric, solar, wind, biomass,
ocean/tides, and geothermal energy. Unlike
fossil fuels, these energy sources are
sustainable because their use today does not
compromise the ability to meet the needs in
the future. To date, unfortunately, the
primary limiting factors to broad
commercialization of alternative energy
technologies is their low efficiency and

poor economical competitiveness. To

significantly enhance the performance
while reducing the cost, it is imperative to
gain fundamental understanding of the
mechanisms of energy and chemical
transformation processes and, thus, to
achieve rational design of novel materials
with dramatically higher levels of
functionalities and performance.
Transformational scientific breakthroughs
are urgently needed to meet the enormous

energy challenges.

This is precisely the objective of the World
Class University(WCU) Program “Energy
Harvest and Storage via Technology
Convergence”in the Interdisciplinary
School of Green Energy (ISGE) at Ulsan
National Institute of Science and
Technology (UNIST) - a new university
aiming to be one of the very best
universities in science and technology in
the world. Led by Professor Jaephil Cho,
Dean of ISGE, a group of ambitious,
talented, and energetic faculty members at
UNIST and three scholars from the United

Autumn 2010 Vol.3 + UNIST Newsletter
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States formed a WCU team to tackle the
grand energy challenges. Professor Cho’s
vision and leadership, together with the
team’s technical experience, capability, and
scientific approach to new energy
technologies, played a crucial role in the
winning of this very competitive WCU
program from the Korean Ministry of
Education, Science, and Technology. The
mission of this WCU program is to foster
and support fundamental research that will
lead to scientific breakthroughs needed for
a dramatic change in our technologies for
producing, storing, and using energy. The
goal is to create transformational
technologies that will enable us to cost-
effectively generate electricity from
renewable sources, produce chemical fuel
from carbon dioxide and water using
sunlight, and power our vehicles by a new
generation of batteries, fuel cells, and

supercapacitors.

Since materials play a vital role in efficient
and cost effective utilization of alternative
energies, the focus of this WCU program is
centered on the development of novel
materials with chemistries, structures,
morphology, and architecture tailored for
dramatic improvements in activities for
efficient transfer of energy between light,
electricity, and chemical fuels. Many
unique nanostructured materials are being
explored for efficient energy storage and
conversion, including quantum dots,
nanoparticles, nano-wires, nano-tubes,
nano-belts, graphene sheets, and intricate 3-
dimensional nano-porous assemblies of
different types of materials: metals,
ceramics, and polymers. Fundamentally
new protocols are being developed to
control the materials structuresover over
multiple length scales to allow for a new

generation of nano-porous materials with

more accessible surfaces of much higher

functionalities and with shorter diffusion
distances for greatly enhanced rate
capabilities. These studies will be the
cornerstone for a new generation of low-

cost alternative energy technologies.

As a WCU scholar, I am honored to be part
of this exciting adventure. In research, I
work closely with Professor Jaephil Cho on
Zn-air and Li-air batteries. I also
collaborate with Professor Jong-Beom
Baek on new proton-exchange membranes
(PEM) for fuel cell applications, and
initiated interaction with Professor Byeong-
Su Kim on batteries and supercapacitors
based on graphene. Further, I had
intriguing discussions with many other
faculty members, including Professor
Hyun-Kon Song on synthesis and
characterization of electrode materials for
lithium batteries and Prof. Guntae Kim on
development of cathode materials for solid
oxide fuel cells. In addition, I offered

several seminars on Crystal Symmetry and

Point Defects to graduate students in the
Interdisciplinary School of Green Energy at
UNIST, delivered a plenary lecture to the
2010 Annual Meeting of the Korean
Electrochemical Society, visited and made
a presentation to Korean Institute of Energy
Research (KIER), and presented invited
talks to several international conferences in

Canada, Europe, and the United States.

Finally, I would like to take this opportunity
to express my sincere appreciation to
Professor Jaephil Choand many other
faculty members in the Interdisciplinary
School of Green Energy for their hospitality
and friendship during my stay at UNIST. I
am also thankful to the outstanding
supporting staff in the WCU program and
in the School they are friendly,
knowledgeable, and always ready to offer
help. In particular, I am very grateful to
Ms. Jiae Kim, Ms. Miru Lee, and Ms. Hee
Jin Shim for their wonderful support with
great carefulness, thoughtfulness, and

pr(iessionalism.
S il
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Pursuing my undergraduate course abroad has been one of my major aspirations in life when I
was in high school. Due to this goal that I had conceived in my mind, I was motivated to study
very hard. Through determination, hard work, discipline and above all the grace of God, I

completed high school with excellent results.

With this desire in mind, I applied to various foreign universities around the world. When I was
informed I gained admission to some of them, I was deliriously happy and full of joy and
happiness. I realized that I was a few miles away from achieving one of my major goals in life.
Finally I was advised to consider choosing UNIST as the school to pursue my undergraduate

studies. Later I sought for more information about the school, to have an idea of where the next

four years of my life will be spent. Finally, when I arrived at the school, I couldn’t believe my

eyes, drinking in the beauty of the school.

EUGENE AGYARKO SMART

JESTE T

I considered choosing UNIST as the school to pursue my undergraduate course because it was

an institution equipped with advanced and technological facilities for teaching and learning. An =0l MS G2t TS /I A0S,

88 222l shY EEI%HIOI’SO{I Aslol 282
example is the Blackboard system used for teaching and learning at UNIST. With this system, =1 ot
learning is often done online. It also provides discussion areas, links to reading as well as
submitting assignments and quizzes electronically. This I think is very collaborative with
students posting discussions for one another to read and working together constructively. Also, I
chose to study at UNIST because of the scholarship (FULL) offered to international students.
This I think motivated me intensely to study at UNIST. More so, all the courses offered at
UNIST are taught in English. Also, the educational system at UNIST does not only focus on

acquiring knowledge from books but also Personal Life Development.

Staying in Korea, UNIST specifically, for the first time, I have experienced a lot of cultural
differences. An instance was where I greeted people in Korea the Ghanaian traditional way.
However I realized that in Korea, elders are greeted my bowing your head. My being at UNIST
is actually the beginning of a new career in a sort of a different world. It’s an experience for me
in this institution and new country having lovely and kind people who respect the identity of

foreigners, people who are devoted to their work, their profession and their goal.

Students who travel to study abroad for higher education have lots of advantages over students
who wish to study in their own country. This is because studying abroad offers you the
opportunity to learn a new language, get to know another culture first hand, make friends
around the world and expand your world views. More importantly studying abroad enhances
the value of your degree and increases your employment opportunities
because employers of most companies assume that students who study
abroad are self-motivated, independent, willing to embrace

challenges and able to cope with diverse problems and situations.

Thus, studying at UNIST has provided me with all the benefits and

opportunities of studying abroad. I hope to seize these opportunities

22 and benefits offered to me here, convert them into workable ideas
+
23 and add value to them through time, effort, money and skills.
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Take the first step toward global stage

“We recommend that all students interested in developing their foreign language skill enroll in the classes
offered at the Language Education Center. The Language Education Center is a phenomenal place to meet
people from varied and diverse backgrounds and in an environment staffed by highly motivated and

experienced instructors from all over the world to help learners foster their foreign language skills.”

Nice to meet you.
It's David.

What's up?
'm Bruce.

Hi, 'm Katrinal

;(‘\

Hi there~
Andrew.

How are you doing?
It's Nathan.

o
+
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About UNISTAR's English linguistic ability ...

Katrina Baran I think that the students at UNIST have
excellent abilities in English after all, they
are completing all of their studies in English!
Sometimes, students aren’t as comfortable
speaking and writing as they are with reading
and listening and this is one of the things that
the English department at UNIST is here to
help students with.

Andrew Fawcett  The English language ability UNIST students
much higher than at the last university I
taught at. In addition, many UNIST students
feel quite comfortable speaking in English
with their professors and fellow students.

David Proulx The overall English proficiency level of

UNIST students as gauged by the written

assignments submitted to me throughout the

winter 2010 semester is slightly better than
those other post secondary institutions in
which I have taught. However, I must
caution that students need to pay particular
£ attention to developing their ideas so as to

25 make their position more persuasive.

(
Do you have any effective way to help those afraid of

foreign languages?

Andrew Fawcett When I work with the students, I always try
to relate my struggles in learning the Korean
language. This seems to help them relax and
understand that learning is a long process.

Katrina Baran If language learners make sure that they’re

in low-stress situations and keep strong

motivation, they will feel more comfortable
with the foreign language. The important
thing is to remember, language is a tool for
communication it doesn’t need to be

“perfect”. Native speakers don’t speak

“perfectly” either! One thing that really

helps me be less afraid of speaking Korean

is to hang out with other Korean learners,
and speak about things in Korean. Also, if
you put yourself in social situations where

you must speak the foreign language, as a

means of communication, you’ll find

yourself becoming better and less anxious!

Also, if you’re taking a course now, or have

in the past, don’t be afraid to come by and

chat with your teachers during their office
hours! We’re all quite friendly and happy to
chat or help with questions.

David Proulx One of the most effective methods to assist

those who are interested in developing their

foreign language proficiency is to cultivate
students strengths, minimize learner anxiety,
and to offer feedback which encourages
learners to take responsibility for their own
learning by planning, monitoring and

evaluating their progress.

L
// P e ~ J//\"‘ @ Katrina Baran
i /‘\/‘\/ o) e /9 @® Bruce Clark
o N ® David Proulx
= 3
/ ) @ Andrew Fawcett
@ Nathan Woody
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