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Abstract — As the attachable-type wearable devices have received considerable interests, the need for the development
of high-performance electrode materials of fabric or textiles type is emerging. In this study, we demonstrated the
electrochemical property of CNT fibers electrode as a flexible electrode material and its non-enzymatic glucose sensing
performance. Surface morphology of CNT fibers was observed by SEM. And the electrochemical characteristics were
investigated by cyclic voltammetry, electrochemical impedance spectroscopy and chronoamperometry. The CNT fibers
based sensor exhibited improved sensing performances such as high sensitivity, a wide linear range, and low detection
limit due to improved electrochemical properties such as low capacitive current, good electrochemical activity by
efficient direct electron transfer between the redox species and the electrode interface. Therefore, this study is expected
to be used as a basic research for the development of high performance flexible electrode materials based on CNT fibers.
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Fig. 1. Schematic of the three-electrode system.
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Fig. 3. Cyclic voltammograms of carbon fibers and CNT fibers electrodes in (a) a 0.1 M NaOH solution and (b) a 3 M KCI solution con-
taining 5 mM Fe(CN)>* at a scan rate of 50 mV/s. Data for the carbon fibers electrode were reproduced with permission from ref.

[16]. Copyright © 2019 The Korean Institute of Chemical Engineers.
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Fig. 5. Nyquist plot of the EIS for CNT fibers electrode in a 0.1 M
KCI solution including 5 mM Fe (CN)63"4' at a formal potential
of 0.23 V.
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Table 1. Sensing performances of non-enzymatic glucose sensors based on CNTs
Electrode Linear range Sensitivity Detection limit Ref.
CuO/SWCNTS/ITO 0.05 ~ 1800 uM 1610 pA/mM-cm? 0.05 uM [24]
CuO nanoparticles/CNTs on Ta foil Upto 1.2 mM 2596 pA/mM-cm? 02 M [25]
Au Cu alloy nanoparticles/CNTs on graphite substrate 0.08 ~9.26 mM 22 pA/mM 4 M [26]
0.001 ~ 0.5 mM 855.4 pA/mM-cm?
SPES-SWCNTs/GCE N 0.3 uM [27]
1.0 ~7.0 mM 237.0 pA/mM-cm
CNT fibers 0.0015 ~ 0.098 mM 0.308 pA/mM 0.38 uM This work
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