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Abstract: Headspace gas chromatography—mass spectrometry (HS—GC—MS) combined with chemo-
metric methods was used to conduct non-targeted analysis of volatile components in virgin, accelerat-
ed-aged, and recycled polypropylene (PP) samples related to cosmetic packaging. Following decon-
volution with MS=DIAL and library matching against the NIST 20 mass spectral database, a total of
96 volatile compounds were tentatively identified, consisting mainly of alkanes, aldehydes, acids,
esters, aromatic hydrocarbons, phenols, and siloxanes. PCA and OPLS-DA models established
based on all volatile substances reflected, to a certain extent, the overall differences among samples,
and permutation tests indicated no obvious overfitting in the models. Furthermore, by combining
variable importance in projection values with nonparametric tests, nine differential volatile markers
were selected. Models constructed based on these markers showed a relatively clearer classification
trend, suggesting that they may provide a reference for the preliminary discrimination of PP-related
samples from different sources, and offer a basis for subsequent studies on source identification as
well as quality and safety evaluation.
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Fig. 1 Flowchart of mass spectrometry data preprocessing and spectral library construction based on MS-DIAL
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Fig. 2 Total ion current chromatograms of virgin PP(A), aged PP(B), and recycled PP(C)
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