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Abstract

Interdigitated Electrodes (IDEs) are electrodes where two opposing metal electrodes are deposited on
an inert substrate with a ‘comb’ like structure. IDEs are increasingly being investigated for their use in
electrochemical sensors especially in chemiresistors as they exhibit high sensitivity due to their
favourable geometry. The fingers in the two combs are separated by a distance usually in the ym
range. In this work a thin layer of gold is evaporated onto the IDEs and then annealed at high
temperatures to form gold nano islands through the process of ‘dewetting’ thereby converting the
micro gaps in between the fingers to nano gaps, which further improves their geometry. These nano-
gaps are then bridged by conducting polymers at the ‘electrical percolation region’. In a chemiresistor,
the conducting polymer/sensing layer is usually deposited as a thin film on the IDEs, which is termed
as the ‘thin film region’. However by operating the IDE in the ‘electrical percolation region’ an
enhancement of sensitivity and response times can be achieved.[1] We have recently shown how
conducting polymer bridges can be formed in the percolation region in-between micro gaps [2] and will
be extending this to nano-gaps. In this work PEDOT is electrochemically deposited between the nano-
gaps and then the sensors in the percolation region and thin film region are compared. It will be shown
that much higher sensitivities and response times are obtained for sensors operating in the percolation
region for ammonia gas detection.
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Fig.1. A thin film chemiresistor is depicted on the left and a chemiresistor in the percolation region
containing a network of gold nanoparticles and conducting polymers is shown on the right.
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