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Fig. 2 Infrared spectrum of standard formaldehyde
gas by infrared spectrometer
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Table 1 Formaldehyde concentration data in the sample gas of two detecting methods

o spectrometer Multi-wavelengths characteristics Method/(pg « m™3) Average error

/(pg s m—%) A=3 A=4 A=5 /%
Housing 1 637. 6 639. 2 625. 4 664. 8 0.9
Housing 2 118. 3 123.1 116. 3 125.2 2.8
Building materials market 1 427. 4 399.8 437. 4 447. 8 1.3
Building materials market 2 795. 4 811.1 792. 4 841. 3 2.6
Supermarket 1 163. 6 144. 5 167. 6 192. 8 3.1
Supermarket 2 74.9 79. 4 75.2 80. 1 4.6
Park 1 0.7 0.3 0.4 0.5 42. 8
Park 2 0.4 — — — —
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Research on Detecting Trace Formaldehyde Gas by the Multi-Wavelengths
Characteristics Method

LI Yang-jun, WANG Gao
National Key Laboratory for Electronic Measurement Technology in North University of China, Taiyuan 030051, China

Abstract In order to overcome the slow speed of detecting trace formaldehyde in the sample gas, material consumption by chem-
ical reaction, and the limitations of the sampling area in the detection of trace formaldehyde, a multi-wavelength characteristics
method for getting the exact concentration of formaldehyde quickly was designed. According to the spectrum characteristics of
formaldehyde and the main interfering gases the system chose multiple wavelengths with the minimum degree of coherence (the
number of characteristic wavelengths were selected to be 3, 4 and 5), in conjunction with the corresponding groups of narrow-
band filters. With the infrared light of the light source through the chamber windows and narrow-band filters, the infrared light
was collected by the PCI-2TE-13 infrared detectors, and the concentration of formaldehyde in the sample gas was calculated by
the characteristics spectrum absorption algorithm. In the experiments, the system analyzed and calculated the concentration of
formaldehyde in four gas samples collected in the newly renovated house, building materials market, supermarkets and outdoor
parks. Experimental results of the system and test results of ARCSpectro-AMIR infrared spectrometer were compared, the re-
sults show that test data above 10 mg * m™® were close to true value by the multi-wavelengths characteristics method, and the
average error is less than 5%. So the system meets the requirements of practical applications, and it has the advantages of real-

time detection, not poisoning so on.
Keywords Spectrum detection; Multi-wavelengths characteristics method; Trace gas detection; Formaldehyde
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