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RESULTS AND DISCUSSION
Scanning electron microscopy (SEM). Figure 1a

shows the SEM image of nickel nanoparticles, indi-
cating that these particles were well formed with an
average size of 50 nm. Figures 1b, 1c show typical
SEM images of the unmodified and modified carbon
paste electrodes, respectively. It can be seen from the
micrograph that the nickel nanoparticles with an aver-
age diameter 50 nm were randomly distributed over
the surface of carbon paste electrode.

Electrochemical behavior of the Ni-NP/MCPE. 
The polarization behavior of Ni-NP/MCPE was 
examined in 0.1 M NaOH by using cyclic voltamme-
try. This technique allows the oxide film formation in 
parallel to inspecting the electrochemical reactivity of 
the surface [30]. 
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