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Electrochemical impedance spectroscopy was 
evaluated for the detection of a small molecule 

such as a classical herbicide, Diuron that is widespread 
in the soil environment. Antibody specific for Diuron 
were generated in rabbit using a metabolic intermediate 
of the microbial herbicide degradation pathway as a 
hapten molecule. The antibodies were immobilized on 
screen printed carbon electrodes using electrodeposited 
gold nanoparticles for the dual role of immobilization 
of antibodies and signal enhancement purposes. The 
measurements were carried out in a direct assay platform 
using increasing concentrations of the herbicide diuron 

and the faradic impedance was recorded at a frequency 
scan of 1 to 100,000 Hz. The data was fitted in to standard 
Randles model that shows an increase in capacitive 
(Cdl) and resistive (Rct) components. The increase in 
Cdl was linked to the polarizability of the molecule and 
increase in Rct was correlated to the hydrophobicity of 
the molecule that poses a barrier between solution ions 
and electrodes. Thus the possibility of a successful label 
free detection was demonstrated for routine monitoring 
of herbicides in water with a sensitivity =50 ppb (Cdl) 1 
ppb (Rct).  
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