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Aniline is electropolymerized through mesoporous silica nanopores (100nm long, 3nm in
diameter) orthogonally oriented on indium-tin oxide (ITO). In the nanochannels, only a few
Polyaniline (PANI) wires can fit, and the growth of these wires is electrochemically controlled.
Conductive Atomic Force Microscopy (C-AFM), using a C-AFM tip coated with Pt, is used to
investigate the electronic transport characteristics of PANI@SiO2. Three distinct behaviors are
seen. When PANI is placed in nanopores with material overgrowing the silica membrane, linear
I/V curve are first produced; electron transport occurs across several PANI@SiO2 channels, and
the total conductance is high. Second, when the SiO2 nanopores are not completely filled by the
PANI wires, flat I/V curves are observed, indicating “Insulator” behavior. Third, non-linear 1/\V
curves, which are numerically highly reproducible and unaffected by the point probed, are
obtained. These are due to the development of molecular junctions, in which the C-AFM tip in
contact with the nanopores act as the top electrode while vertical PANI wires simply fill the
SiO2 channels. The size of the top electrode and the reproducibility of the I/V indicates that the
C-AFM detects around 5 nanopores, each filled with one or two PANI wires.
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Figure 1. A) TEM images of the highly ordered nanoscales Si-pores; B) 3 different conductive
behaviors; C) Series of zoomed MJs I/V curves with hysteresis.
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