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Fabrication and pH response characteristics of LAPS
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Abstract — The LAPS device of fast response and high sensitivity, based on electrochemical potential difference, and
its system were fabricated for the precise measurement of pH changes and its characteristic were investigated. The
electrostatic variation characteristics of LAPS according to the pH changes and parameters in the device were verified
through a simulation using LAPS equivalent circuit model. The LAPS device and its system were fabricated on the
basis of the result of simulation. The fabricated LAPS system showed linear sensitivity (about 56 mV/pH) within the
range of pH 2 to pH 11. In order to overcome the defect of general urea sensor (especially slow response time), urease
immobilized nitrocellulose membrane was attached on the LAPS and resulted in the very fast response time, 0.29 mV/
sec, (.86 mV/sec at urea concentration of 50 pg/ml, 500 pg/ml, respectively. And also in order to measure the uranyl
ion, the uranyl ion selective sensing membrane with calix[6]arene derivative was used and its sensitivity was 25 mV/
concentration decade in the wide uranyl ion concentration range of 10" M to 10* M.
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Fig. 1. Schematic diagram of the basic LAPS system.
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Fig. 2. Bias-voltage to photocurrent curve, 2nd derivative curve.
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