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Quantitative analysis of 2-mercaptobenzothiazole based on
terahertz time-domain spectroscopy
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(1. School of Electrical Engineering and Automation, Guilin University of Electronic Technology, Guilin 541004, China; 2. Na-
tional Rubber and Rubber Products Quality Supervision and Inspection Center( Guangxi) , Guilin 541004, China)

Abstract: The serious adulteration of the rubber accelerator 2-mercaptobenzothiazole (MBT) will lead to the failure quality
of rubber products. Aiming at this problem, a method which uses terahertz time-domain spectroscopy (THz-TDS) was proposed
for quantifying the effective content of MBT. The absorption characteristic spectrum of the mixture of MBT and polyethylene in
0.3THz ~ 1. 4THz was obtained by terahertz transmission measurement. A MBT quantitative detection model based on least
squares-support vector regression ( LS-SVR) was proposed. LS-SVR model was compared with partial least squares model and
support vector regression model respectively. The results show that, the root mean square errors of the model prediction sets are
1.1330% , 2. 5583% and 2. 3869% respectively. The quantitative model of LS-SVR can achieve better results with higher

accuracy and better stability. This study provides a new fast and effective method for quantitative detection of MBT.
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Fig. 1 Schematic of terahertz time-domain spectroscopy system
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Table 1 ~ Sample parameters of MBT and PE mixture

number MBT/mg PE/mg mass fraction
1 15 135 0.1
2 45 105 0.3
3 75 75 0.5
4 105 45 0.7
5 120 30 0.8
6 135 15 0.9
7 150 0 1.0
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Fig.2 Absorbance spectra in 0.3THz ~1.4THz
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Fig.3 Linear fitting at absorption peaks in 0. 88 THz
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Fig.4 Comparison of mass fraction between the predicted and the reference
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Table 2 Results of regression analysis

calibration prediction
method
R RMSE/ % R RMSE/ %
PLS 0.9993 0.4496 0.9959 2.5583
SVR 0.9987 1.0522 0.9964 2.3869
LS-SVR 0.9998 0.2490 0.9992 1.1330
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