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Investigation into A Calcium Alginate-cellulose Nanocrystal -based Coating for Shoreline Cleanup
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Abstract: It is well known that oil stranded on shoreline substrates can be difficult to remove and cause serious effects on biota. To address this issue, a calcium alginate-cellulose nanocrystal (CA-CNC)-based coating with a unique surface structure and superhydrophobic properties was developed to reduce the extent of shoreline oiling. The hybrid coating promoted intermolecular interactions between CA and CNC that fostered the creation of more compact microstructures on its surface, and excellent underwater superhydrophobic properties. The washing test proved that not only did the introduction of CNC to coating not compromise the oil removal performance of the coated gravels, but it also improved the environmental stability of the coating which enabled it to withstand the forces associated with tidally-driven seawater immersion and erosion; especially in the case of 0.4% of CNC. Moreover, the oil-repellent properties of the coated gravels were assessed, and the results showed that the amount of adhered oil was almost independent of both the oscillation time and oil concentrations in emulsions. The performance evaluation of coatings in the shoreline tank simulator indicated that the coated gravel performed very well for both test oils. More oil was released from coated relative to the non-coated gravels during the simulated tidal flushing process, and less oil was left on substrates and penetrated into the subsurface. In addition, the biotoxicity analysis of the coating to algae revealed that the toxic effects of oil in terms of cell density, chlorophyll content, and ROS content can be mitigated by low doses of the coating powder. These results proved the feasibility of using CA-CNC coating for oiling prevention. Further research can be conducted to optimize application such coating technique as an oil spill countermeasure under different shoreline conditions. 
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