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Rapid Measurement of Spectral Characteristics
of Soybean Oil in 0. 2—1. 8 THz Range

ZHOU Sheng-ling, ZHU Shi-ping, LI Guang-lin,
HUANG Jie, YUAN Jia-you

School of Engineering and Technology . Southwest University , Chongqing 400715, China

Abstract; In order to solve the problems encountered in Terahertz (THz) spectroscopy detection of liquid
samples, THz electromagnetic wave signal attenuation caused by the quartz cuvette and oscillation spec-
trum produced by Etalon effect, a study was made taking soybean oil detection as an example. On the basis
of traditional algorithm for extracting solid material parameters from measured THz waveforms, the influ-
ence of quartz was considered, and a new model for calculating the optical parameters of the liquid material
was established. By wavelet transform the spectral data obtained was transformed into time-frequency
plane and the reason of the spectrum oscillation was analyzed. Then, for reducing these oscillations arising
from the Etalon effect in optical elements, a simple algorithm, the main pulse interception, was introduced
into signal processing; some improvement on the traditional computing model was made. The results
showed that this algorithm can successfully remove Etalon oscillations from the frequency-domain data. Fi-
nally, combined experimental spectrum data in 0. 2—1. 8 THz, the strengths and weaknesses of this algo-
rithm were discussed in depth and the reasons for the occurrence of residual oscillation in 1.0— 1.8 THz
band were explored. The measurement and analysis method employed herein should be helpful for the im-
provement of THz spectroscopy applications in edible oil quality testing.

Key words: Terahertz; Etalon effect; time-frequency analysis; main pulse interception; soybean oil
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