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Identification of XRF-XRD coupled spectral fingerprint characteristics of typical solid waste. HUANG Rui-xiao, LU Yong-qi,
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Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environment Sciences, Beijing 100012,
China). China Environmental Science, 2025,45(10): 5585~5595

Abstract: This study conducted X-ray fluorescence (XRF) and X-ray diffraction (XRD) experiments on 10 common types of solid
waste. By employing non-parametric tests, the XRF and XRD fingerprint characteristics of solid waste were extracted. A normalized
approach was adopted to combine the two fingerprint characteristics to form XRF-XRD coupled spectral fingerprint characteristics.
A machine learning classification model was trained using the three fingerprint characteristics as a dataset. It was found that the
random forest model exhibited the best classification recognition performance, with classification accuracy, recall rate, and precision
rate in the validation set reaching 98.0%, 97.5%, and 97.6%, respectively. This confirmed that the classification performance of
coupled spectral fingerprint characteristics was superior to that of single spectral fingerprint characteristics. A method for extracting
multi-dimensional fingerprint characteristics of solid waste using XRF-XRD was developed, laying a methodological foundation for
the identification of fingerprint characteristics of solid waste.

Key words: fingerprint features; solid waste; XRF; XRD
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Fig.2 Typical XRF fingerprint characteristics of solid waste
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Fig.3 Typical XRD fingerprint characteristics of solid waste
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