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Section S1. Materials and Characterization
1.1 Materials
[bookmark: _Hlk148608034]Melamine sponge was purchased from Alibaba Ningbo, Zhejiang. Iron trichloride hexahydrate (FeCl3·6H2O, 99%, Shanghai Macklin Biochemical Co., Ltd) was used for preparing Fe3O4. Poly (vinyl alcohol) 1788 (87-89%, Shanghai Macklin Biochemical Co., Ltd) was used as a binder. Polydimethylsiloxane (40 cst, Shanghai Macklin Biochemical Co., Ltd), methyltriacetoxysilane (90%, Shanghai Macklin Biochemical Co., Ltd) and n-hexane (≥97%, Shanghai Macklin Biochemical Co., Ltd) was used for hydrophobic modification. Seawater was taken from South China Sea.
1.2 Characterization
The morphology investigation was performed with a scanning electron microscope (SEM, PHENOM SCIENTIFIC ProX G5, Netherlands). The X-ray diffraction (XRD) patterns of the samples were measured with a Miniflex 600 diffractometer (Rigaku, Japan). The surface properties of the material were analyzed using a Fourier transform infrared spectrometer (FT-IR, Nicolet 6700 IR, USA). The UV-visible-NIR spectrophotometer (PerkinElmer Lambda 750s, USA) was used to measure the light absorption with an integrated sphere in the wavelength range of 250-2500 nm. The temperature distribution of the material surface was observed by a forward-looking infrared camera (FLIR ONE PRO, USA). The thermogravimetric behavior of the prepared samples was investigated using a TG-DTA8122 micro-analyzer (Rigaku, Japan) from 50 to 800 °C with a heating rate of 10 °C min−1 in an atmospheric environment.

Section S2. Supporting Figures
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Figure S1. TGA curves of MS and MS@Fe2O3 measured from 20 ℃ to 800 ℃ with a heating speed of 10 ℃⋅min−1
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Figure S2. Temperature change of MS@Fe3O4-PDMS under diverse irradiation intensities
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