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Study on Improving Signal-to-noise Ratio of Infrared Low Sulfur Sensor

CHEN Xinxi, WEI Lijun
(Hunan Railway Professional Technology College, Zhuzhou 412001, China)

Abstract: Infrared detection of low sulfur is a very important research field. However, because the absorption peak of infrared
sulfur is in a special band and coincides with the infrared band of human body, most foreign advanced technologies are blocked from
China, while domestic carbon sulfur sensors have the defects of cross absorption error, insufficient detection limit and low detection
accuracy. Based on the sulfur measurement in coal, the above problems existing in the sulfur measurement are studied by using elec-
trically modulated pyroelectric infrared sensor, the relevant improvement design and experiment are mainly carried out to improve the
signal-to-noise ratio of the sensor, such as detector stability, constant temperature test, gas chamber noise and filtering, and the opti-
mization scheme is proposed. It is tested after the experimental optimization. The signal-to-noise ratio of the test system increases by
nearly 50% ., and the detection limit increases from 100 ppm to nearly 10 ppm. The average value of low sulfur measurement is
0.382%, SDis 0.006% , RSD is 1. 2%, and RSD in bottle is 0. 9%. High precision test of low sulfur is achieved.

Keywords: pyroelectric infrared sensor; infrared absorption peak; low concentration sulfur detection; improved signal-to-noise ratio
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Infrared Transmission at presence of CO02(3%);H20(1%) ;
502 (0. 3%) ;NO2 (0. 1%)
pathlength 24 cm
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