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Discrimination of Volatile Aliphatic Carboxylic Acid Mixture via Molecule-to-Solid
Interactions on (10-10) Surface of Single-Crystalline ZnO Nanowires (‘Eng., The Univ. of
Tokyo, *2JST PRESTO, *IMCE, Kyushu Univ.) OY. Tonomoto!, K. Nagashima'?, J. Liu!, T.
Hosomi'?, T. Takahashi!?, W. Tanaka', M. Kanai®, and T. Yanagida'*

Molecular sensor bridges physical space and cyber space via chemical information collected
by sensing the volatile molecules in our life. However, the molecular sensors face the intrinsic
difficulty to electrically discriminate the molecules with same functional group, which had
been a long-standing issue in this field. In this study, we demonstrate the discrimination of a
mixture of volatile aliphatic carboxylic acids with different carbon chain length via a one-time
adsorption/desorption event on the (10-10) plane of single crystalline ZnO nanowires.

We first investigated the adsorption/desorption event of aliphatic carboxylic acids on ZnO
nanowire surface by p-MAIRS-FTIR and GCMS, and revealed the carbon chain-to-nanowire
surface (C-NW) interaction and the C-NW interaction-driven chemical transformation of
adsorbed molecules. On the basis of acquired knowledge, we intentionally controlled the C-
NW interaction via varying the nanowire surface temperature, and successfully discriminated
a mixture of C3-C9 aliphatic carboxylic acids by a one-time adsorption/desorption event.
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