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Abstract

Natural polysaccharide-based aerogel materials have attracted much attention due to their excellent
properties. However, it contains hydrophilic groups such as hydroxyl groups and carboxyl groups,
which greatly limits its application in specific aspects. In this paper, sodium alginate-based aerogels
were prepared by sodium alginate as raw material and treated with ethanol. A hydrophobic algi-
nate-based aerogel was prepared in a solvent xylene using octadecyltrichlorosilane as a hydrophobic
modifier. The hydrophobic alginate-based aerogel has a rough surface, a striped region appears in the
surface microstructure, and Si element and C=0 bond appear, indicating that the modification is suc-
cessful. After hydrophobic modification, the adsorption rate of oils is improved and more selective.
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Figure 1. Macro photo of sodium alginate-based aerogel (a) and hydrophobic
alginate-based aerogel (b)
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Figure 2. Microscopic morphology of sodium alginate-based aerogel (a) and
hydrophobic alginate-based aerogel (b)
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Figure 3. FT-IR diagram of sodium alginate-based aerogel and hydrophobic
sodium alginate-based aerogel
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Figure 4. Surface morphology of alginate-based aerogel (a) and EDS mapping photos (b, ¢, d) corresponding to the three
elements corresponding to C, O, and Na, hydrophobic seaweed The surface topography (e) of the EDS mapping of the Si
element in the sodium-based aerogel and the EDS mapping photographs (f, g, h) corresponding to the three elements of C, O
and Na
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Figure 5. XPS full spectrum (a) and Cls (b), Si2p (c) high resolution spectrum of hydrophobic alginate-based aerogel, so-
dium alginate-based aerogel (d) and hydrophobic sodium alginate EDS spectrum of aerogel (e)
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Table 1. Surface free energy of sodium alginate-based aerogeland hydrophobic alginate-based aerogels
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S-ESA 56.973 I'm 60.524 J'm 59.372 J'm 58.956 J'm
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Figure 6. Static contact angle of sodium alginate-based aerogel (a) and
hydrophobic alginate-based aerogel (b)
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Figure 7. Adsorption rates of hydrophobic sodium alginate-based
aerogels for different oils
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