Newsletter

2013 Vol. 01

AJOU UNIVERSITY
Ajou University, Worldcup-ro 206, Yeongtong-gu, Suwon 443-749, Korea

www.ajou.ac.kr/en

Five Teams Finalized
for the BK21 Plus Program
Five research teams from Ajou
University were chosen for the
BK21 Plus Program (Brain Korea 21
Program for Leading Universities
and Students) hosted by the
Ministry of Education (MOE) and
the National Research Foundation
(NRF). The BK21 Plus is the second
phase of the BK21 governmental
program initiated by the MOE, with
the objective of developing talents
at the master’
s and doctoral level.
The MOE announced, on August
16th, the 195 research groups and 280 research teams, from 64 universities nationwide,
for this program. Two research groups and three teams were selected from Ajou
University. Notably, a research group is a unit that applies to the faculty level of a
department of a graduate school; whereas, a research team refers to a smaller unit
that is applied by each professor.
The two groups chosen as research groups are the Convergence-Based Future Energy
System Program headed by Professor Kim Ki-hong of the Department of Energy
Systems and the Molecular Science and Technology Program headed by Professor Lee
Bun-yeoul of the Department of Molecular Science and technology. Both groups deal
with the convergence of multiple scientific and technological disciplines.
The Convergence-Based Future Energy System Program Group, in cooperation with
researchers in physics, chemistry, material engineering, chemical engineering and
energy, will determine means to establish environmentally-friendly sustainable energy
systems and will conduct research into energy systems for next-generation
transportation devices as well as develop and commercialize original energy
technologies.
The Molecular Science and Technology Program Group will conduct technology transfer
and develop experts in related areas by producing superior research papers and
securing original patents through basic research in the area of chem-bio (integrated
area of applied chemistry, biotechnology, dentistry and pharmacology).
On the other hand, the three teams chosen as finalists are the Autonomous Networking
Software Research Team for Smart Inter-device Collaboration led by Professor Ko
Young-bae; the Innovative Digital Manufacturing System Research Team headed by
Professor Park Sang-chul; and the Reliable Mobile Software Workforce Development
Team led by Professor Jeong Tae-Sun.
The selected research groups and teams will receive financial support for graduate
student research scholarships, new researcher labor costs and operational costs until
2019 (pending an intermediate evaluation in 2015). This year, a total of KRW 2.469
billion (approximately 2.469 million USD) will be provided to five research groups and
teams from Ajou University.

Groundbreaking for
New International
Residence Held
The groundbreaking ceremony for
the New International Residence
was held on the morning of August
6 in the parking lot east of the
student residence building.
The New International Residence
will be constructed in an area
measuring 1,200 square meters and
boast a total building area of 10,100
square meters; it will have nine
floors, and rooms and amenities for
around 450 international students
and faculty members.
Dr. Ahn Jae-hwan, President of
Ajou University, explained that the
residence’
s construction was a key
project of Ajou Vision 2023, a
blueprint for transforming the
university into a global center of
education. He also expressed a
hope that the residence would help
to enhance the international and
cosmopolitan status of Ajou
University.
Construction of the New Interna
tional Residence is scheduled for
completion in January 2015.
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Professor Kim Dong-wan’
s Research Team Develops
New Bacteria-Powered Battery
The team led by Professor Kim Dong-wan of the Department
of Energy Systems in Ajou University has succeeded in
synthesizing a nano powder that could be used on the
electrodes of supercapacitors located on the surface of
bacteria. This development is significant in that the process
is relatively simple and effective in synthesizing metal oxide
powders capable of being used as high-performance
electrode materials that are environmentally-friendly at
room temperature.
The supercapacitors have a lower energy density than a
lithium ion battery but are capable of rapid recharging and
discharging a high power density. The supercapacitors
represent a next-generation energy storage device that are
highly efficient and semi-permanent and can be used as an
alternative for subsidiary batteries or battery substitutes.
Professor Kim’s discovery was published in the online edition
of Scientific Reports, on July 31, under the title,“Scalable
One-pot Bacteria-Templating Synthesis Route toward
Hierarchical, Porous-Co3O4 Superstructures for Supercapacitor
Electrodes.”Synthesizing a nanopowder using high-molecular
biomaterials, such as DNA, proteins and viruses, produces
unique structures due to their diversity of shapes and
properties; moreover, the surface area is large and can be
produced at a lower temperature. However, the high price of
high-molecular biomaterials, the complexity of the process
and lower yield were limitations of this process.

Absorption occurs due to the electrostatic tension between
the negatively charged cell walls and positively charged
cobalt ions. The powder is also easy to obtain as it can be
processed in a solution at room temperature and under
normal pressure.

The Team led by Professor Kim has synthesized a cobalt
oxide nano powder at the gram level on the surface of
bacteria. This means large quantities can be gained through
easy manipulation. The team increased the yield to the gram
level from the previously obtained micro- and milligram
levels. The produced cobalt oxide has a large surface area
and micro pores and is anticipated to be applied as a
material for electrode in devices such as next-generation
energy storage devices.

The synthesized cobalt oxide powder is expected to contribute
to increasing the capacitance and longevity of the
supercapacitors. This is because the density of energy storage
will increase due to the larger area of contact for ions in the
electrolyte due to the micro pores between the powder
particles spread evenly on the surface of the bacteria. In
addition, the storage efficiency will be maintained at greater
than 95% even after 4,000 recharges and discharges. The
speed of the charging will also be increased.

The micrococcus is a 0.5-1 micrometer sized round-shaped
bacteria surrounded by a thick cell wall composed of various
negatively charged functional groups to which metal cations
can easily adhere. Therefore, the transition metals, including
the cobalt oxides, are used as the material for electrodes
due to their high capacitance due to oxidation reduction
exchanges compared to the existing active carbon
electrodes.

Professor Kim explained that the outcome of this study is the
“process of synthesizing a metal oxide nano powder of
various compounds that could be used as a material for the
electrodes to be used in next-generation energy storage
devices that provide a higher yield.”

The yield was improved due to the high yield of bacterial
reproduction, their amenability to genetic modification, and
strong absorption of metallic ions to the cell walls.

Diagram of a Bacteria-Templating Route for Synthesizing a Cobalt Oxide
(a) Micrococcus template
(b) Cell wall structure including bacteria template functional groups
(c) Bacteria template negatively charged due to functional groups
(d) Diagram of a bacteria-templating route for synthesizing cobalt oxide

Shim Hyun-Woo, a doctoral candidate in energy systems and
the first author of the research paper, mainly led the
research project. The co-researchers included Professor Kim
Du-heon of the Department of Molecular Science and
Technology and his research team, who helped with
bacterial cultivation.
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Professor Choi Sangdun
Wins National Academy of Sciences Award
Professor Choi Sangdun of the
Department of Life Sciences at
Ajou University has been named
the recipient of the 58th National
Academy of Sciences (NAS) Award
in the basic natural sciences
category. Professor Choi received his
award and a gift of KRW 50 million
(approximately 50,000 USD) at the
NAS building in Seocho-gu, Seoul,
on September 13.
The NAS announced on July 12 its decision to award Professor
Choi along with four other professors this year’
s NAS awards.
Specifically, Professor Lee Yong-il of Seoul National University
was the co-winner of the award in the basic natural sciences
category along with Professor Choi. Professors Choi Jeongyeon and Han Jae-yong, both of Seoul National University,

were co-winners in the applied natural sciences category, and
Dr. Kim Jong-geon, now professor emeritus at Korea
University, received the award in the humanities category.
The NAS honors scientists and researchers whose scholarly
works and publications have made undeniable contributions
to the advancement of learning. The award contenders are
nominated by major academic societies in Korea or abroad, or
by members of the NAS, and the winners are finally selected
based on their performances in by-category and general
evaluations and reviews, and ratified by the NAS general
assembly.
The NAS, first established in 1954, supports scholarly
research, international academic exchange, and policymaking
that encourages learning and academic achievement. The
organization has 139 members as of 2013.

Professor Seo Hyungtak’
s Team Develops Oxide
Nanotube with Improved Visible Ray Absorption
Professor Seo Hyungtak (left), who
teaches material science and
engineering at Ajou University, in
collaboration with Professor Jeon
Hyeong-tak’
s research team at
Hanyang University, has successfully
developed a new oxide nanotube.
The new tube boasts up to three
times greater visible ray absorption.
Professor Seo’s research findings were published in the online
edition of the Journal of Physical Chemistry on August 13. The
research was made possible with support from the Ministry of
Science, ICT and Future Planning and the National Research
Foundation as part of initiatives to support new and
experienced researchers.
The new nanotube is expected to have wide applications in
diverse fields of solar energy and optics, as its ability to
absorb and discharge a greater range of visible rays makes it a
natural candidate for catalyzing solar energy in solar cells and
optical sensors. Optic-functional devices like this tube are

commonly used to convert light into electric or chemical
energy, or vice-versa.
Though research on developing nano-oxides into opticfunctional devices has increased significantly in recent years,
the outcomes showed a failure to absorb adequate ranges of
visible rays. Such research sought to improve the electron
structures (and hence the visible ray absorptions) of the nanooxides by injecting into them small concentrations of foreign
substances. It was, however, nearly impossible to inject
consistent amounts of such concentrations into the right spots
along each given device.
Professor Seo’
s team succeeded in injecting consistent amounts
of carbon concentrations into the lattices immediately
underneath the nanotubes during short-span thermoprocessing of the tubes. The result is the titanium dioxide
nanotube that boasts 350 percent greater visible ray
absorption than its predecessors.
Professor Seo’
s research team expects that the new nanotube
will be used in various energy systems and devices that run
based on absorption and conversion of solar energy.
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Ajou University Hospital to
Receive Expansive Support
for its New Trauma Center
Building in 2013
The Ministry of Health and Welfare (MOHW) has selected Ajou
University Hospital (AUH) as a recipient of governmental
assistance under its project to Support Regional Trauma
Centers that began last year. The hospital plans to build a new
trauma center building on the site currently occupied by the
mortuary, a project scheduled for completion in 2015.
Specifically, the MOHW will provide AUH with KRW 8 billion
(approximately 8 million USD) in funding to cover the facilities
and equipment required in the center, and KRW 720 million
(approximately 720,000 USD) for workforce recruitment and
the establishment of an advanced patient transport system.
This support is in addition to that promised previously by
Gyeonggi-do Province of KRW 20 billion (20 million USD) and
AUH’s own investment of KRW 14.4 billion (14.4 million USD).
The new building will consist of one floor underground and
five floors aboveground. Once completed it will have 50
patient beds in the intensive care unit and 70 for general care
patients; 34 operating rooms; advanced imaging equipment;
and the highest-level medical consultation and trauma
treatment and recovery services. The hospital plans to open a

provisional trauma center with 20 beds for intensive care
patients in November of this year.
A regional trauma center is a facility staffed with trauma
specialists who treat transferred patients suffering from
serious injuries. The government’s project for supporting
regional trauma centers began last year with the goal of
providing specialized trauma services for patients in less than
one hour of an injury’s occurrence, thereby reducing
preventable death rate from 35 percent to 20 percent or
below. Regional trauma centers are currently being operated
at AUH, Gachon University Gil Medical Center, Yonsei
Severance Hospital at Wonju, Dankook University Hospital,
Mokpo Hankook Hospital, Kyungpook National University
Hospital, Ulsan University Hospital, Eulji Medical Center, and
Chonnam National University Hospital.

Professor Lee Kun-mo Publishes World’s First
Sustainable Engineering Handbook
engineering wrote each chapter.

Professor Lee Kun-mo of the
Department of Environmental
Engineering at Ajou University has
published his Handbook of
Sustainable Engineering through
Springer, the world’
s largest
academic publisher. This book is
the first of its kind in the world to
provide a comprehensive review
of all the major theories and
approaches in sustainable engineering.

“Those who have contributed to the making of this book
are globally renowned experts on sustainable engineering”
,
remarked Lee.“Europe and Japan may be leaders of
sustainable technology now, but I am proud to be a Korean
author and editor-in-chief of a book of this kind and scale.”

The book consists of 65 chapters on seven topics, including
sustainable production, sustainable consumption, new and
advanced materials, water resource management, future
sources of energy, and sustainability education and
policymaking. World renowned experts on sustainable

Notably, Dr. R. K. Pauchauri who heads the United Nations
Intergovernmental Panel on Climate Change _ winner of the
2007 Nobel Peace Prize _ in his forward to the book praised
it as“an excellent tool for brightening the future of
sustainable engineering.”

Professor Lee not only contributed a chapter of his own,
but also devised the list of contributors, and reviewed and
edited the collected chapters over three years.

