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Abstract:
The fate and transformation of microplastics (MPs) during hydrothermal carbonization (HTC) require more systematic investigation before the HTC process can be recommended as a sustainable strategy for microplastic mitigation in sewage sludge. In this study, MPs were isolated from raw sewage sludge and from hydrochars, a solid product produced under various HTC operating conditions, using a specifically dedicated extraction protocol. The isolated particles were subsequently characterized by multiple analytical techniques, including optical microscopy, Fourier-transform infrared (FTIR) spectroscopy, and Raman microspectroscopy, and laser direct infrared imaging (LDIR). HTC induced extensive fragmentation and pronounced morphological modifications of MPs, manifested by particle darkening, severe surface degradation, and partial carbonization. Raman spectra of untreated MPs generally preserved discernible polymer-specific fingerprint regions, permitting their attribution to weathered polymer-derived materials. By contrast, MPs recovered from hydrochar display markedly altered spectral features, including elevated fluorescence backgrounds, broadened Raman bands, attenuation or loss of characteristic fingerprint regions, and increasingly aromatic or carbon-rich spectral profiles. These findings indicate that HTC can substantially transform and reduce MPs in sewage sludge, suggesting it is a sustainable sewage sludge management strategy that being in line with the concept of circular economy.
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