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Abstract This paper discusses the special structure and properties of algal cellulose of Ulva prolifera from green tide for preparing
nanofibrillated cellulose (NFC) and aerogels with a high specific surface area. Valuable applications of NFC are reviewed for
developing novel applications of Ulva prolifera. NFC was prepared using a simple grinding treatment (20000 r/min, 20 min) after the
removal of polysaccharide, ester acid, protein and salt. The obtained cellulose I. NFC had a uniform width of approximately 40 nm and
a high aspect ratio. Grinding is an effective way to convert raw cellulose to nanofibrils. Furthermore, we also prepared flexible algal
cellulose aerogel with a low density (23 mg/cm’) and a high specific surface area (277 em’/g) after (—~BuOH freeze—drying. It is also
revealed that t— BuOH freeze—drying is an efficient way to assemble 1D NFC to meso— porous materials. All these results were
confirmed by SEM, FTIR spectra, and X-ray diffraction profiles. On the basis of that, Ulva prolifera was nanofabrillated without any
chemical purification by direct grinding, and algal foam was prepared with freeze—drying to fully use algae from green tide.
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Fig. 1 Morphology and cell structure of the Yellow Sea green—tide—forming algae: Ulva prolifera
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Fig. 2 Morphology of Cladophora
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Fig. 3 X-ray diffraction profiles of nanofibrillated NFC
samples from the same chemical purifying procedure
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Fig. 4 FTIR spectra of dried Ulvaprolifera powder as
the raw material without purification and chemical
purified nanofibrillated cellulose from algae
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Fig. 5 Prepared NFC of Ulva prolifera and the assembled aerogel
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Fig. 6 Flexible foam of full-component algae
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