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Photoeletrochemical Behavior of Polypyrrole Nanofiber
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Abstract Polypyrrole (PPy) nano-fiber array electrodes were fabricated by electrochemical deposition of PPy in the
pores of anodic aluminium oxide (AAO) templates. The photocurrent appeared at the potential below —0.1 V (vs Ag/AgCl)
was caused by the p-type semiconductor properties of PPy material. Its flat-band potential Ey, was determined as —0.217
V (vs Ag/AgCl). The photocurrent of PPy nano-fiber array electrode varied with the length of the PPy nanofibers. For
very thin PPy nano-fiber array the photocurrent was small. But if the arrays were too thick the photocurrent was also
small because the photo-induced electrons might recombine with photo-induced holes in the film before reaching the
back contact. The optimum thickness was 42 nm. The PPy nano-fiber devices might be used as nano photo-electronic
device in the future.
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Fig.1 TEM image of nano-PPy fibers obtained after
the complete dissolution of porous anodic

alumina mattress in 6 mol- L' NaOH solution
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Fig.2 Photocurrent-potential curve for polypyrrole

nano-fiber array electrode
0.5 mol - L™ LiCIO, solution, A=0.2 cm?,

light wavelength A=420 nm, scan rate: 5 mV +s™
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Fig.3 The relationship between i, and potential E
at A=420 nm in 0. 5 mol- L LiCl0, solution
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Fig.4 The cathodic photocurrent spectra for PPy
nano-fiber array electrodes with different
fiber lengths
0.5 mol-L™" LiClO, solution ;

potential: —0. 5 V (vs Ag/AgCl)
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Fig.5 Photocurrent response under light on-off for
PPy nano-fiber array electrode

fiber length of 42 nm (a), and 182 nm (b);
potential : —0.5 V (vs Ag/AgCl), A=420 nm, =11 Hz
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Fig.6 Photocurrent delay with time for a nano-fiber
array electrode with fiber length of 58 nm
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