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Abstract

In this paper, we use two screen-printed electrodes to design a chloride ions concentration
sensor for the water quality detection. The chloride ions concentration sensor, which is
designed by a Field Programmable Gate Array (FPGA), a charge transfer circuit and a 12-bit
analog to digital converter (ADC), can be used to evaluate the quality of pure water, to evaluate
the concentration of dissolved minerals in wastewater, to estimate the number of samples used
for chemical analysis of water, and to check the correctness of chemical analysis results.

In the design approach, the detection procedure is divided into two cycle times. In the first
cycle, the 100Hz square wave generated by the programmed FPGA will stimulate the sensor in
system, and then the sensor will generate a reaction current after the sample water is dropped
on the sensor. The reaction current will be transferred to the corresponding voltage by a charge
transfer circuit, and then the corresponding voltage will be measured by ADC and be
transmitted to the FPGA. The FPGA will analyze the reaction voltages in different chloride ion
concentrations to determine the different delay times of the second cycle measurement. In the
second cycle, waiting for the determined delay time in first cycle, the ADC will measure the
reaction peak voltage and transmit it to PC by FPGA.

In system verification, a set of standard solutions of 0.1 M, 0.01 M, and 0.001 M potassium
chloride solutions are used to test the proposed system and to establish the calibration curve.
Based on the calibration curve, a few of water samples such as general seawater, port seawater,
fish farm water, irrigation water, and tap water are used to detect and analyze the chloride ion
concentration. The experimental results show that the proposed chloride ion concentration
sensor has the merits of fast detection speed, simple operation, and high accuracy.
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