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Abstract

In this paper, a calibration-free salinometer with replaceable electrode strips is
proposed, whose sensor is designed by bipolar screen-printed electrode strips. The
proposed salinometer system can be used to detect the salinity of substances containing
salt, and it can be applied to the detection of salinity in food and in mariculture sea
water for evaluating whether its salinity meets the suitable value.

In the salinometer, an EFM32 microprocessor is used to be the main control
element, which includes an ARM MCU, a 12-bit digital-to-analog converter (DAC),
and a 12-bit analog-to-digital converter (ADC). The detection procedure is divided into
two steps. In the first step, a 3.3V 100Hz square wave generated by DAC of EFM32
will stimulate the sensor in salinometer, and then the sensor will generate a reaction
current after the testing sample is dropped on the sensor. The reaction current will be
transferred to the corresponding voltage by a transfer circuit, and then the
corresponding voltage will be measured by ADC in 100us. The EFM32 will analyze
the reaction voltages in different salinity concentrations to determine the different delay
times of the second step measurement. In the second step, waiting for the determined
delay time in first step, the ADC will measure the reaction peak voltage and transmit it
to mobile device by the universal asynchronous receiver/transmitter (UART) in the
EFM32 connected to the Bluetooth module. Then, the APP of the mobile device will
show the detected voltage and salinity in the sample.

For system verification, a set of brine standard solutions are used to test the
proposed salinometer and to establish the calibration curve. Based on the calibration
curve, a lot of samples are used to detect and analyze the salinity concentration.
Comparing the measurement results of different samples by the proposed salinometer
with those by the commercial salinometers, the proposed salinometer has the feature of

easy sensor replacement, remote control, calibration-free, small size, and low cost.
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