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Development of Chemical Sensor for Pb in Honey Product Using a Bismuth Amalgam-

Carbon Nanotube Modified With Cross Linked Chitosan
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Abstract

In this research, the bismuth amalgam was co-deposited with the carbon nanotube and
chitosan on the surface of glassy carbon electrode for the lead determination in honey products.
The surface of glassy carbon electrode (GCE) was modified by deposition of bismuth
amalgam/carbon nanotube (CNT)-chitosan(CHIT). The anodic stripping square-wave
voltammetric was selected technique for testing the modified electrode in solution of 0.1 M
acetate buffer (pH 4.5) containing 5 ppm lead (I1). Under the optimal conditions, this sensor
showed a high repeatability of 3.85% with a low detection limit of 0.79 ppb and wide linearity
range of 1.0 ppb to 50 ppm. This sensor was applied to determine the Pb” in 5 honey brands and
all brands were found Pb”" contamination. This sensor was validated to the determine the Pb’
with the atomic absorption spectroscopy and the results were tested by precission (F-Test} and

accuracy {t-Test). They were not significant difference at the confidence level of 95%.

Keywords: Carbon nanotube, Chitosan, Anodic stripping square-wave voltammetry, Honey

products
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