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Nitrate fertilization is a routine agricultural strategy used to enhance plant
growth and crop yield. A problem, however, is the common overuse of the synthetic
plant nutrient by farmers because excess amount of nitrate tends to accumulate in
the plants, soil, and ground water and ultimately end up as unhealthy contamination
of food and drinking water. Environmental and food nitrate monitoring is thus an
important task and within this study a copper electrode-based nitrate electroanalysis
was targeted. To enhance the electroreduction of nitrate, copper electrodes were
pretreated via electrochemical methods such as square wave voltammetry. The
parameters employed in electrode pretreatment including frequency, duty cycle,
duration time, and potential range were studied and optimized to be 1 Hz, 85%
oxidation : 15% reduction, 70 s, and +0.5 to -0.1 V (vs. Ag/AgCl), respectively.
Compared with the untreated surface, the electrocatalytic activity of the pretreated
electrode was substantially improved (> 50 folds). The developed nitrate sensor
exhibited excellent repeatability (%RSD = 4.09, n = 5), a wide linear range (0.001 - 10
mM), and low detection limit (0.001 mM). The sensor was successfully applied to
detect nitrate in model water samples and demonstrated the percentage recovery of

98.4 + 1.1%.
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