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Detection of Single Protonation through Single-Molecule Conductance
Sachie Tanimoto, Kazumichi Yokota, Makusu Tsutsui, cMasateru Taniguchi
The Institute of Scientific and Industrial Research, Osaka University, Japan

[ Abstract] In this study, we investigated the chemical reactions of single molecules
connected via single-molecule conductance between nanoelectrodes. We aimed to detect
protonation by which L-lysine changes to +1 in neutral solutions and +2 in acidic solutions.
We could observe the difference in single-molecule conductance between the charged states
because single-molecule conductance is strongly affected by molecular electronic structures
and interactions between molecules and electrodes. Single-molecule conductances were
measured using nano-fabricated mechanically controllable break junction, which can make
nanogap electrodes with <1-nm spacing. In an acidic solution, single-molecule conductance
was observed only at <0.5 mGy (Go = quantum conductance), whereas in a neutral solution, it
was observed at >0.5 mG,. The result indicates that protonation in L-lysine decreases
single-molecule conductance.
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P Figure 1. Protonation of L-lysine. pKy = 2.2, pK,, = 9.2, pKg = 0.5.
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