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The effects of the electrode structure on the properties of contactless conductivity detector for microchip electrophoresis
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Abstract:

The performance of contactless conductivity detector (CCD) depends greatly on the electrode structures. However, at present many discussions about the effects of
electrode on the performance are inclined to be based on experimental results, and analyses in theory arerelatively not enough. In this paper anovel equivalent circuitry
model of cell was presented consisting of anetwork of resistors and capacitors. The aim of the work reported in this contribution was a more thorough theoretical
investigation of the effects of electrode structure on the performance of CCD. Through the simulation on the equivalent circuitry model, the detection sensitivity isrelative to
the effective length of the electrode. It was found that Faraday shield eliminates very well nonlinearity of analytes” conductance response of output current under high
frequency, which optimizes the stability of current response for different analytes and detection limits. It was also found that a plateau region appears on the curve of
frequency dependence of output current under effects of Faraday shields, therefore anti-jamming capability of the detector isimproved. This paper will be helpful to give
some theoretical guidance to improve the overall performance of CCD.
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