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For various sensing needs in electrochemical detection methods, carbon-based
electrochemical sensors have advantages over other metal electrodes, and their various
carbon electrode species and surface oxygen concentrations have been studied extensively.
Surface oxygenation methods include electrochemical pretreatment (ECP), plasma, and
UV/ozone treatments, and these treatments have been reported to improve electrode activity
and increase capacitance. On the other hand, these treatments have contradictory
disadvantages, such as increased noise due to increased surface roughness and decreased
electron transfer rate due to decreased carrier density.

In this study, sputtered nanocarbons with a mixed structure of sp? and sp3 bonds were
fabricated by the unbalanced magnetron (UBM) sputtering method, and the fundamental
properties of the nanocarbons were clarified. I also verified the sensitivity of surface oxygen
concentration, biomolecule detection, and heavy metal detection by improving the surface
oxygen concentration of nanocarbons. Furthermore, quantitative evaluation of polymer layer
using surface oxygen and functionalization of polymer on the surface of nanocarbon electrode
were Investigated.

The basic properties of the sputtered nanocarbons prepared by the UBM sputtering method
were a mixed structure of sp2 and sp3 bonds, a highly flat film, a wide potential window, and a
highly electrically conductive electrode. Using these nanocarbons, I fabricated electrodes with
high surface oxygen concentration while maintaining their flatness by ECP treatment, and
clarified the expansion of the potential window on the anode side due to the increase in sp3,
enabling the measurement of inosine triphosphate (ITP) and uridylic acid (UMP), which are
difficult to detect with ordinary nanocarbon electrodes. In the same way, by controlling the
oxygen concentration on the nanocarbon surface, the sensitivity of anodic stripping
voltammetry (ASV) measurement of Zn2+ was improved by suppressing the surface oxygen
concentration. In addition, I clarified the functionalization method in which a part of the
oxazoline group in the polymer is bonded to the carboxylic acid contained in the carbon
surface, and the unreacted oxazoline group is utilized for external bonding. I found the
possibility of functionalization by coating with a monolayer of polymer while maintaining
electrode sensitivity.

These results are not limited to this sputtered nanocarbon thin film electrode, but also are




new findings that can be applied to a variety of carbon species.
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