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Report of MERIT course Long-Term Overseas Dispatch

Department of Chemical System Engineering,
Eriko WATANABE

| stayed Technical University of Denmark (DTU), Department of Physics, Center for Atomic-scale
Materials Design (CAMD) from January to March in 2014. During my stay, | studied interface
structure of transition metal oxide and water for the purpose of revealing the electronic double

layer under the supervision of Prof. Jan Rossmeisl.

DTU is one of the foremost technical Universities in Europe, which is located in Lyngby, 15 km
north of Copenhagen. CAMD is the center developing new theories and methods, applying them
to atomic-scale systems and designing materials based on first principle calculations using a
high-performance supercomputer called Niflheim. It has an enroliment of Ph. D students and
researchers of various nationalities and is composed of four theoretical research groups,
“Theoretical electrochemistry” (J. Rossmeisl), “Shape and functionality of nanoparticles” (J.
Schigtz), “Quantum transport and excitations” (K. S. Thygesen) and “Atomic-scale materials
design” (K. W. Jacobsen). Prof. J. Rossmeisl is a group leader aiming at electrochemical energy
conversion and has made remarkable achievements in the research field of first principle
calculations of electrochemistry. All four groups often discuss and work together. In such an
environment, | communicated with people in CAMD regardless of research groups or positions
and attended the joint meeting of CAMD, the workshop with Copenhagen University and Journal

club.
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Supercomputer in CAMD
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Research subject : Theoretical study on the electronic double layer of transition metal oxide and
water interface
Interface structure of electrocatalysts and water plays important role on electrochemical reaction.

Attempts to reveal interface structure and distribution of potentials have been made both



theoretically and experimentally, however they are still challenges because of the complicated
system of electrochemistry. Our research interest lies in an interface structure of RuO,/water as
an electrocatalysts for oxygen evolution reaction under typical pH and electrode potential. Prof. J.
Rossmeisl has first reported the method to address electrochemical interfaces and applied it to
the system of Pt/water interface at a given pH and electrode potentiall. Therefore, we applied
this method to the system of RuO,/water as well.

All the calculations were performed with GPAW
Software” developed by DTU, using supercomputer in
CAMD and the structure and orientation of
RuO,/water interface can be examined. The results
demonstrated that water orientation is different
between acid and base conditions. These results are

in good agreement with experimental ones. Our study

was presented at CAMD meeting and we had a fruitful

discussion.

During the days, | stayed so called “Campus Village”
in DTU campus for the short-term international
students. Each “container” has a maximum capacity
of nine and students share the living space. We
talked about, for example, cultures, educations and
politics of our countries. Such an experience gave us

a chance to think over about our home countries in

an objective way and | spent a fulfilling days of

research and mutual communication.
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