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Electrochemical Detection of Ascorbic Acid by Polypyrrole Nanotubes

CHEN Linjin, XIONG Huizhi, YU Xianghua, LI Liang’
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To improve the electrochemical performance of conducting polypyrrole for sensing ascorbic acid, the
polypyrrole nanotubes were prepared using methyl orange as a soft template. The microstructure and morphology
of the products were characterized by scanning electron microscopy, Fourier transform infrared spectrometry,
X-ray diffraction and X-ray photoelectron spectrometry, respectively. The electrochemical detection of
polypyrrole nanotubes and polypyrrole nanoparticels for ascorbic acid were conducted. The result of cyclic
voltammetry indicated that polypyrole nanotubes and polypyrrolenanoparticles both had electrochemical
response for ascorbic acid. But the response current of polypyrrole nanotubes was higher than that of polypyrrole
nanoparticles, suggesting that the polypyrrole nanotubes had better electrochemical performance. The
electrochemical response of polypyrrole nanotubes for sensing ascorbic acid were further investigated by
differential pulse voltammetry. The responses of this sensor were linear over the ranges of 0.5 mmol/L to 20 mmol/L
and 20 mmol/L to 45 mmol/L, respectively. It indicates that the polypyrrole nanotubes can be used as promising
materials in the field of electrochemical sensors.

Keywords: polypyrrole nanotubes; methyl orange; soft template; ascorbic acid; electrochemical sensors
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(scanning electron microscopy, SEM) | fi H I 75 $
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B 1 (a) PPyNt5(b)PPyNp KA H B TR E
Fig. 1 SEM images of (a) PPy nanotubes and
(b)PPy nanoparticles
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Fig. 2 (a)Infrared absorption spectra (b)X-ray diffraction
patterns of PPyNp and PPyNt
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Fig. 3 N 1s XPS spectra of PPy nanotubes
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Fig. 4 Electrochemical responses of working electrodes

in the solution containing 50 mmol/L of AA
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Fig. 5 In 50 mmol/L of AA, (a)Cyclic voltammetry of PPyNt-modified electrode of AA ;
(b)Linear relationship between the scanning rate and the peak current; (c)Cyclic voltammetry of PPyNp-modified electrode of AA;

(d)Linear relationship between the scanning rate and the peak current
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Fig. 6 (a)Electrochemical responses of PPyNt-modified electrode to different concentrations of AA measured by differential pulse
voltammetry; (b, ¢ and d) Linear relationship between peak current and AA concentration
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