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Study on Formaldehyde Sensor Based on RCWA Method

HUANG Ziji''? , BAI Zhongchen''? ,REN Zheyi'”* , WANG Bao''* ,LU Anjiang'
(1. College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China;
2. Key Lab of Optoelectronic Technology and Application Guizhou Province, Guiyang 550025, China)

Abstract; Aiming at the problem that the formaldehyde damages human health in daily life, an optical sensor ca-
pable of detecting the concentration of formaldehyde solution rapidly and accurately in real time is designed by using
the rigorous coupled wave analysis (RCWA) method. The sensor uses the porous zirconia (ZrO,) mesoporous mate-
rial as the bearing unit of formaldehyde,and the titanium dioxide (TiO,) and silicon dioxide (SiO,) gratingsact as a
layered composite structure composed of a waveguide layer and an optical coupling layer respectively. The transmis-
sion spectrum of the sensor is calculated by RCWA method. The relationship model between the wavelength of the
transmission resonance peak and the concentration of the formaldehyde solution to be measured is established and its
sensing characteristics are analyzed. The results show that the sensor has high sensitivity and good repeatablestabili-
ty, the quality factor Q is 1 261, the sensitivity is up to 0. 101 nm/ % , and the real-time dynamic monitoring of the
concentration of formaldehyde solution can be realized.

Key words: optical sensor; formaldehyde solution; rigorous coupled wave analysis (RCWA) method; transmis-

sion spectrum;sensing characteristic
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