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. "Gate-controlled proton diffusion and

bacterial flagellar motor"
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(2015).
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Report on 48" Heyrovsky Discussion and Visit to Prof. Pavel Jungwirth’s
Laboratory

Lingjian Wang (Graduate Student of Morita
Lab., Tohoku Univ., AO1 Group)

Supported by the grant-in-aid for science research
on innovative areas of “soft molecular systems”, I
was able to attend the 48th Heyrovsky discussion in
Prague and pay a visit to Prof. Pavel Jungwirth’ s
laboratory from 13t June to 20t June. It is a
privilege for me to have this chance.

The Heyrovsky Discussion has been organized
during the last four decades every year by the J.
Heyrovsky Institute of Physical Chemistry of the
Academy of Sciences of the Czech Republic. Each
year a different field of electrochemistry is selected
as the discussion theme. This year’s theme was
“progress in electrochemistry at liquid-liquid
interface and liquid membranes”. During 7 days’
discussion, novel experimental and theoretical
methods /discoveries /applications about
electrochemistry at liquid- liquid interface were
reported by 42 invited speakers. Thanks to the
fact that all the participants stayed at the same
place and had meals together every day, there were
plenty of chances talking to the pioneering
scientists in this field in person.

Prof. Yuanhua Shao from Peking University,
whose recent paper reviewing the experimental
details about micropipette [1] was of great help to
me, talked to me about the difference in the
easiness of ion transport process through
liquid-liquid interface between cations and anions. I
had intensive discussion on the details of
micropipettes and possible artifacts. Prof. Micheal
Mirkin from City University of New York was very
interested in my theoretical researches and was
very positive to the idea of collaboration with our
laboratory. His 2007 JACS paper [2] reporting the
catalytic effect of trace water to the ion transfer
actually led to the idea of investigating the effect of
hydration using simulations that I am currently
working on. On the barbecue time, I was lucky to
find Prof. Ilan Benjamin sitting near us. He is
among the most well-known theoreticians in the
field of liquid-liquid interface because of his 1993
science paper first proposing the “water finger”
mechanism [3]. He has discussed with me about the
roles and goals of MD simulations on the
liquid-liquid interface, which was very instructive
to my future research. I also had chance to talk with
Prof. Shigeru Amemiya from Pittsburgh University.
He mentioned their recent discovery on mysterious
rate constant difference for cations. It came to the
idea that if we work together combining the
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strength of  theoretical simulation and
electrochemical experiments, this puzzle might get
solved.

After the discussion, I visited Prof. Pavel
Jungwirth’s laboratory located in Prague. Prof.
Jungwirth’s group have produced many impressive
papers by molecular dynamics and quantum
calculations. Their current research interest
includes the infiltration process through
phosphorous lipid bilayer membranes. During the
laboratory visit, I have talked to him and his
students about the difficulties I encountered in my
current research like the sampling efficiency
problem and the effects of bias potentials. Though
there was no clear solution to all these problems, it
was indeed very helpful to be able to talk with peer
scientists working in the same field because this
kind of communication stimulates new perspectives
and ideas.

This 8 days’ trip to Czech Republic provided both a
bird’s eye view on the recent progress of the
liquid-liquid interface research field and an on-site
study of peer researchers working in similar field.
Based on the information collected this time,
especially the view from experimental experts, my
current research on the mechanism of ion transfer
process managed to get some fresh advances on the
interpretation of the results. And hopefully we can
initiate new collaboration projects with Prof. M.
Mirkin and Prof. S. Amemiya. Thanks again for the
grant-in-aid to offer me such a chance.
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A photo with Prof Pavel Jungwirth (left) at his
laboratory:.





