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Electrochemical Micro Sensor Fabrication for on-site Lead Determination

in Honey from Mae-Rim District, Chiang Mai
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Abstract

;\ lead chemical micro sensor for honey was fabricated by immobilizing a group of
inorganic compounds and organic compounds on electrode surface for enhance selectivity, These
substances were bismuth and dimethylglyoxime which absorb lead ion electrode easily. Three
types of bare Screen Printing Carbon Electrodes (SPCE); crescent, square and circle were
designed and tested by cyclic voltammoetry with potassium hexacyanoferrate (III). All bare
SPCES signal were observed the same concentration, where the cathodic peak height of the CV
signal was proportional to the concentration of potassium hexacyanoferrate. The squae design
SPCE gave the highest signal and was them selected. The selected SPCE was then modified with
carbon nanotube/bismuth-dimethylglyoxime, The square wave anodic stripping voltammetry was
selected to measure the lead concentration with a modified SPCE. It was found that the figure of
merit of this sensor shown wide linear range of 0.5 ppm to 100 ppm with the sensitivity of 0.3468
pA ppm'l, and the detection limit of 0.458 ppm (2.21 pM). The modified SPCE sensor was used
to measure the concentration of lead in honey samples collected from market Chiang Mai and in
field. The sensor performance was validated with the atornic absorption spectroscopy by using the
T-test and F-test for accuracy and precision, respectively. The resu-lFs showed no different

between two methods at the confidence interval of 95%.
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