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Abstract: To meet the online rapid monitoring of properties of vegetable oils — based polyols during
industrial production, epoxidized soybean oils were used as the raw material to prepare 57 vegetable oils —
based polyols (hydroxyl value of 94.1 —229.4 mgKOH/g, epoxy value of 0 —3.68% , polymeric hydroxyl
value of 85.1 -207.5 mgKOH/¢g) with different hydroxyl contents. Fourier transform infrared spectroscopy

(FTIR) was taken to scan those vegetable oils —
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based polyols with 43 of them as the calibration set
and the rest as the validation set so as to establish

the quantitative models of hydroxyl, epoxy, and
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Correction (OSC) on the quantitative models of the three indicators were examined. The optimal modeling
wavenumber ranges were identified and the effects of three modeling methods Principal Component
Regression (PCR), Partial Least Squares (PLS), and Support Vector Machine Regression (SVR) were
compared on modeling performance. The results showed that the root mean square errors of calibration of
PLS models obtained using the OSC — preprocessed data were reduced by 12.2% , 12.2% , and 13.0% for
hydroxyl, epoxy, and polymeric hydroxyl values, respectively, compared to those using the original data.
The optimal wavenumber ranges were 500 —4 000 ¢cm ™", 800 =900 cm ™', and 1 000 — 1 200 cm ™' for
hydroxyl value, epoxy value, and polymeric hydroxyl value models, respectively. The best modeling
method for hydroxyl value and polymeric hydroxyl value models was PLS, and for epoxy value model was
PLS and PCR. The coefficients of determination (R’) of the optimal models for the three indicators all
reached above 0.98. Thus, it is feasible that FTIR technique is used to establish quantitative models for
rapid monitoring of hydroxyl, epoxy, and polymeric hydroxyl values of vegetable oils — based polyols.

Key words: FTIR; vegetable oils — based polyols; hydroxyl value; epoxy value; polymeric hydroxyl

value; chemometrics
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Table 2 Performance of PLS models under different
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Table 4 Performance of models using different

modeling methods
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Fig. 2 Prediction of hydroxyl, epoxy, and polymeric hydroxyl values of vegetable oils — based polyols in validation set
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