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Humanity is under sustained pressure to reduce energy consumption, reduce waste disposal and 
increase the use of renewable materials. Functional nanomaterials based on renewable resources 
have the potential to deliver a holistic solution by increasing activity, reducing the use of depletable 
resources, reducing CO2 emissions, and reducing waste at their end-of-life. In our group we are 
developing a renewable nanoparticle technology platform based on cellulose nanowhiskers, rigid-
rodlike single-crystal nanoparticles derived from native cellulose. We investigate a range of surface 
functionalization pathways to introduce ionic groups, small molecules and polymers as well as metal 
nanoparticles. The kinetics and thermodynamics of self-assembly of these nanoparticles is studied, on 
their own or with polymers or other nanoparticles, to make higher order structures such as organized 
films, membranes, hydrogels and aerogels. The combination of virtually unlimited surface 
functionality which can be introduced with our expertise in nanoparticle self-assembly enables the 
design and manufacture of highly functional structures with applications in for example 
supercapacitor electrode materials, sensors, flocculants, and catalysts. In this talk I will give an 
overview of the work we have carried out and show new developments we are currently working on.  
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