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Abstract: Water-quality sensors feature a single measurement function and are greatly affected by am-
bient temperature. This paper proposes a multi-parameter water-quality sensor chip with temperature
compensation, The sensor chip was manufactured using the micro-electro-mechanical system (MEMS)
technology. The chip surface contained integrated pH, dissolved oxygen (DO), ammonia-nitrogen,
and temperature sensors. To achieve temperature compensation, the chip was also designed with a
sandwich-plate snake Pt resistance heater. At the same time, a microfluidic test chamber that was
matched with the chip was designed to realize water-sample measurement. Finite-element steady-state

thermal analysis was used to analyze the heat-transfer process of four heaters, and a reasonable chip-
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structure layout was established. Thereafter, the sensor chip was fabricated using the MEMS technol-
ogy. The performance of the sensor chip was investigated using a laboratory-developed potentiostat
test circuit. Experimental results show that the pH sensor has a high sensitivity of 0. 288 mA/pH.
The sensitivity of the temperature sensor is 0. 949 Q/°C and that of the ammonia-nitrogen sensor was
0.113 9 mA/(mg « L '). The sensitivity of the DO sensor is 2. 22 yA/(mg +« L") and that of the
temperature sensor, which changes with respect to the heater power, is 0. 312 6 C/mW. Compared
with a single water-quality parameter sensor, the as-prepared sensor chip could simultaneously detect
multiple parameters of a water sample and exhibited a good temperature-compensation effect. Moreo-
ver, the sensor chip was small in size, robust, and highly accurate.

Key words: Micro-electro-mechanical System (MEMS); multiparameter sensor; ammonia nitrogen;

dissolved oxygen; temperature compensation
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Fig. 1 Schematic diagram of sensor chip
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Relationship between temperature and heating

Tab. 1

power

m#TFE P/mW R E T, /C IR AT/C

2.68 23.3 1.3

6.00 24.0 2.0
10.72 25.3 3.3
16. 76 27.6 5.6
24.13 29.1 7.1
32.84 31.3 9.3
42.90 34.8 12.8
54.29 38.5 16.5
67.02 42.9 20.9
81.10 46.0 24.0
96. 50 51.9 29.9
113. 30 58. 4 36. 4
131.37 63.0 41.0
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