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Identification of active odors and intensity prediction model for functional
biomass pyrolysis
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Abstract To address the problems of high uncertainty in the manual olfactometry measurement of odor concentration in complex
industrial waste gas and the difficulty in accurately quantifying multi-component non-linear perceptual interactions, an odor
concentration prediction method based on feature dimensionality reduction and machine learning was proposed. For the typical
tobacco pyrolysis waste gas, the solid-phase microextraction-gas chromatography-mass spectrometry/gas chromatography-
olfactometry (SPME-GC-MS/GC-0) combined technology and the odor activity value (OAV) were applied for analysis, and the odor
was dimensionally reduced and extracted into four core characteristic substances, namely ethanol, acetic acid, menthone, and
phenylacetaldehyde, based on the sensory masking effect. A full-factorial gas blending-olfactometry dataset (256 groups) was
constructed according to the emission ranges of actual working conditions, and six machine learning models were systematically
compared to reconstruct the non-linear mapping between characteristic substance concentrations and overall odor intensity. Results
show that the support vector regression (SVR) model exhibits the optimal generalization performance (test set coefficient of
determination R*=0.959 6, mean absolute percentage error (MAPE) is 7.58%) because its decision surface conforms to the olfactory
perception mechanism. The verification of real industrial waste gas shows that the prediction error of the SVR model stably
converges to within 20% ,and the objective and rapid evaluation of the waste gas odor concentration can be effectively realized.
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