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Abstract (approx. 200 words):

To reach the EU goal of a fossil-free society by 2050, fossil-based materials urgently need to be replaced with
renewable components. An excellent candidate for this is nanocellulose, due to its high availability and its
highly desirable properties such as high stiffness, strength, and aspect ratio, making it a perfect building block
in bio-based materials. However, a drawback with nanocellulose is the lack of fundamental understanding of
its properties in the wet state, since it is highly hygroscopic and can retain large amounts of water.

Therefore, the aim of this research is to understand how nanocellulose particles can be handled and tailored
in the wet state. To create self-supporting hydrogels containing as much as 99.9% of water, which we term
solid water. The extremely low concentration of nanocellulose needed to create these hydrogels is the same
as the solids content reached by diluting common seawater 350 times. We also demonstrate the utility of the
extraordinary properties of this solid water by creating fluidic channels within the network to allow for
directed fluid transportation in water. The understanding gained in this research project is of large
importance for reaching the goal of a fossil-free EU by 2050.
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