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Abstract — This study is about the fabrication of a flexible electrode based on PAN-based carbon fibers tow using
organic/inorganic nanocomposite and its application of non-enzymatic sensor. The organic/inorganic nanocomposite was
composed of the conductive polymer polyaniline (PANI) and the metal oxide CuO. And glucose was used as the target
of the electrochemical sensor. Commercialized CFTs were pretreated through heat treatment for desizing and electrochemical
oxidation for activation. This nanocomposite was sequentially synthesized on the pretreated CFT surface using electrochemical
polymerization and electrochemical deposition. Finally, the CFT/PANI/CuO NPs electrode was obtained. The electrochemical
properties and sensing performance of the CFT/PANI/CuO NPs electrode were analyzed using chronoamperometry
(CA), cyclic voltammetry (CV), and electrochemical impedance spectroscopy (EIS). The sensitivity of the CFT/PANI/
CuO NPs electrode was about 8.352 mA/mM (in a linear range of 0.445~6.674 mM) and 3.369 mA/mM (in a linear
range of 6.674~50 mM), respectively. So, the CFT/PANI/CuO NPs electrode exhibited the enhanced sensing performances
due to unique properties such as small peak potential separation, low electron transfer resistance, and large specific
surface area.
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Fig. 1. (a) Cyclic voltammogram and (b) Nyquist plot of the EIS for the CFT/PANI/CuO NPs electrode in a 0.1 M KClI solution including 5

mM Fe(CN)37*,
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Fig. 2. Peak currents as a function of scan rate for CFT/PANI/CuO
NPs electrode. Inset: its CVs in a 3 M KCI solution contain-
ing 10 mM K;Fe(CN), at various scan rates.
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Fig. 3. Cyclic voltammograms of CFT/PANI/CuO NPs electrode (a,
b) and bare CFT electrode (c, d) in the presence and absence of
1 mM glucose in 0.1 M NaOH solution at a scan rate of 50
mV/s.
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Fig. 4. (a) Amperometric current response of CFT/PANI/CuO NPs electrode for glucose concentrations. Its calibration plots: (b) at low con-
centrations and (c) at high concentrations. (d) Interference response of CFT/PANI/CuO NPs electrode in 0.1 M NaOH solution at +0.6 V.

Table 1. Sensing performances for the proposed electrode compared to carbon fibers based electrodes in previous study

Electrode Linear range [mM] Sensitivity [LA/mM] Ref.
Carbon fibers filament 21~50 0.00625 [10]
Carbon fibers filament/BDD 3.75~50 0.389 [10]
Carbon fibers tow 0.09899 ~ 3.75423 0.744 4]
3.75423 ~ 50 0.330
Carbon fibers tow/PANI/CuO NPs 0445 ~6.674 8.352 This work
6.674 ~ 50 3.369
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